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Abstract

This thesis investigated how different groups of people process the emotionality of linguistic
stimuli. Recently, individual and group differences have become topics of interest in psychology,
but very few studies have investigated how behavioural responses to emotional stimuli vary as a

function of participant demographics.

The first study focused on the contrast between how native and non-native speakers of English
process the emotional content of English words. The study of emotional processing in non-native
speakers is a highly contested issue in the field of bilingualism and experimental psychology.
Chapter 2 reports the largest collection of emotion ratings of English words from non-native

speakers and provides a theoretical perspective on how bilingual speakers process emotion.

In order to facilitate the investigation of individual differences in emotional processing, the field
needs a reliable method that allows for the measurement of subtle differences between
individuals. In Chapter 3, | demonstrate that a novel ‘slider’ method of measuring valence,
proposed by Warriner et al. (2018), is a reliable tool for measuring affective responses to words

along a fine-grained sliding scale.

In Chapter 4, | demonstrate the use of the sliding scale with the aim of capturing affective
differences between those with and without depressive symptoms. This chapter reports that
compared to those without depressive symptoms, those with depressive symptoms i) exhibit
attenuated responses to emotionally laden stimuli, and ii) are unable to take on the perspective of

someone without depression.

Overall, this thesis reports on the emotional responses in two hotly debated groups, as well as
providing a new method of measuring emotional responses to linguistic stimuli. These findings

underscore the importance of studying emotional processing beyond normative populations.
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Chapter 1

1. Introduction

1.1 Thesis Overview

Why do some people feel less emotional than others? And how do certain groups differ from
others? The goal of this thesis is to investigate how different groups of people vary in how they
process emotion. Despite emotion being a visceral, evolutionary response to stimuli, different
groups of people can process the emotion of a stimulus completely differently. Individual
differences methodologies and analyses are required to investigate these questions: record vast
demographic details about our participants to understand which parts of their background affect
how they process emotion. Individual differences have become of interest in psychology, and my
goal was to apply an individual and group differences approach to emotional processing,
specifically using linguistic stimuli. Furthermore, if there are differences in how different people
process emotion, | explored whether these different groups are aware of the differences that exist

between them.

Although intuitively straight-forward, a concrete and scientific definition of emotion has been
hard to pin down. Kleinginna & Kleinginna (1981) collected 92 different definitions of emotion,
which they split into 11 distinct categories. Most definitions contained a description of arousal
and pleasure/displeasure (valence) and emphasized that emotion has many components,
including affect, cognition, physiology and expressive behaviour. Furthermore, Kleinginna &
Kleinginna (1981) created a distinction between affective definitions of emotion (categorizing
emotions based on valence and arousal) and cognitive definitions of emotion (thinking about,
appraising and labelling emotion), both of which are a primary focus of this thesis. They

proposed a working definition of emotion:

Emotion is a complex set of interactions among subjective and objective factors, mediated by
neural/hormonal systems, which can (a) give rise to affective experiences such as feelings of
arousal, pleasure/displeasure; (b) generate cognitive processes such as emotionally relevant

perceptual effects, appraisals, labeling processes; (c) activate widespread physiological
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adjustments to the arousing conditions; and (d) lead to behavior that is often, but not always,

expressive, goal- directed, and adaptive.

There are two main theories that describe emotion. The Cannon-Bard theory of emotion
describes emotion as a somatic response — the brain experiences a stimulus and feels an emotion,
which results in a physiological reaction (“I am afraid, so I will tremble”). On the other hand, the
James-Lange theory posits that an external stimulus results in a physiological response, and you
feel an emotion because of the physiological response (“I am trembling, so I must be afraid”).
Both theories agree that emotion is a mental state (whether it is caused or it causes a
physiological reaction). The mental state of emotion gives rise to the differences in how emotion
can be processed by different people.

Following our definitions of emotion, many researchers do not agree on how to break down
affective categories. Some researchers prefer separating emotions into 5 discrete categories
(anger, sadness, happiness, disgust and fear) (Ekman, 1992; Johnson-Laird & Oatley, 1989;
Stadthagen-Gonzalez, Ferré, Pérez-Sanchez, Imbault, & Hinojosa, 2017), while others prefer a
bipolar, independent structure to define emotion (valence and arousal) (Stadthagen-Gonzalez,
Imbault, Pérez Sanchez, & Brysbaert, 2017; Warriner, Kuperman, & Brysbaert, 2013). Valence
is the bipolar positive to negative dimension, and arousal is the bipolar deactivation to activation
dimension (Bradley & Lang, 1999; Feldman Barrett & Russell, 1998). Quantifying the number
and labels of emotional dimensions is a hotly contested issue. Feldman Barrett & Russell (1998)
found that valence and arousal were completely independent in what they measure. On the other
hand, Warriner et al. (2013) found that valence and arousal are not entirely orthogonal
dimensions, and rather, they have a U-shaped relationship. There is no clear-cut choice on how
to measure emotion, but for the simplicity of using two dimensions, the entirety of this thesis will

focus on valence and arousal.

The link between language and emotion may not be immediately obvious; language is a
symbolic system without any inherent meaning other than what we have assigned to it. For
example, a snake has an ecologically valid way of inducing a negative emotion (it is potentially a
venomous creature), whereas the word “snake” or it phonological form /snejk/ is purely
arbitrary. These three media of producing similar concepts have vastly different ecological

validity, which is the extent to which reaction can be generalized into the real world (Wegener &
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Blankenship, 2007). Although pictures and words convey similar concepts, a picture (or even
better, a live snake) is a more realistic (and ecologically valid) way of communicating the idea
than via language. We would expect more ecologically valid stimuli to induce greater emotional
responses compared to less ecologically valid stimuli.

Although language and emotion are not ecologically linked, their processing systems are
intertwined. Affective processing of linguistic stimuli is automatic. A classic behavioural
example of this automaticity is with the Emotional Stroop Task (Dresler, Mériau, Heekeren, &
Van Der Meer, 2009; Pratto & John, 1991; Williams, Mathews, & MacLeod, 1996), in which
participants are given a list of words printed in different colours, and are told to report the colour
of the word, whilst ignoring its meaning. Although told to solely focus on the colour, the
emotion of the word affected their performance in the task; participants were slower to report the
colour of emotional words compared to neutral words. This suggests that the affective processing

of words is an aspect of cognitive behaviour that cannot be turned off.

Further examples of the automaticity of emotional processing of words comes from work on the
physiological responses to linguistic stimuli. Emotion activates the peripheral nervous system
(PNS), which is involved in eliciting the motivational “fight or flight” response. These responses
guide the body into action following an arousing event (Rickard, 2004), preparing it to either
fight or flee from danger. This reaction is evolutionary, automatic, and arises to both impending
“real” threats, and linguistic stimuli representing a threat. Emotional words activate the PNS,
causing the dilation of the pupils, increased heart and breathing rate and greater electrodermal
activation, similar to how emotional pictorial stimuli would activate the PNS (Bayer, Sommer, &
Schacht, 2011; De Pascalis, Fiore, & Sparita, 1996; De Pascalis, Strippoli, Riccardi, & Vergari,
2004; V0 et al., 2008).

Emotional words are processed differently than neutral words, giving further evidence for the
relationship between linguistics and emotion. This topic has been of focus in the field for
decades. Many studies have shown that emotional words are often named and recognized faster,
and are more easily remembered, than neutral words (Altarriba & Bauer, 2004; Anooshian &
Hertel, 1994; Bayer et al., 2011; Briesemeister, Kuchinke, & Jacobs, 2011; Kousta, Vinson, &
Vigliocco, 2009; Kuperman, Estes, Brysbaert, & Warriner, 2014; Long & Titone, 2007; Mackay
et al., 2004; Recio, Conrad, Hansen, & Jacobs, 2014; Scott, O’Donnell, Leuthold, & Sereno,
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2009; N. A. Sheikh & Titone, 2013; Vinson, Ponari, & Vigliocco, 2014). These studies suggest
that emotional words have a processing advantage over neutral words, and that emotional words

may provide a more salient experience than neutral words.

There are several theories to explain how extra-linguistic stimuli, such as emotional connotation,
are linked to our mental representation of a word. The embodiment account of word emotion
proposes that the emotion of a word is learned through real-life, sensorimotor interactions with
the concept (Barsalou, 1999; Clark & Paivio, 1991; Kousta, Vigliocco, Vinson, Andrews, & Del
Campo, 2011). Barsalou (1999) theorizes that during an experience, the brain processes the
experience in sensorimotor areas of the brain. During an emotional event, the emotional feelings
are processed, and we later identify the specific parts of the experience that led to that emotion.
This leads us to update our mental representation of the concept we experienced with specific
emotional and sensorimotor information. This theory is in line with Dual Coding Theory (DCT,;
Clark & Paivio, 1991), which proposes that word representation is encoded not only by
denotation, but also by our sensorimotor and emotional interactions with that word. Although
they do not fully agree with DCT in terms of how it handles all concepts, Kousta et al. (2011)
found that experiential information is bound to the meaning of linguistic concepts. It would seem
that to have the full affective representation of a concept (whether linguistic, or otherwise), one

would have to have experienced it and processed the concept in a sensorimotor way.

Given that the emotion of words is processed automatically, we can study the emotional
processing of words as a means to investigate an individual’s own responses to different
emotional concepts. The first goal of this thesis was therefore to investigate the behavioural
responses to emotional words by different groups of people. Individual and group differences are
topics of interest in many fields, such as memory (Daneman & Carpenter, 1980; Just &
Carpenter, 1999), second language learning (Ehrman, Leaver, & Oxford, 2003; Skehan, 1991)
and reading (Kuperman & Van Dyke, 2011) to name a few. The recent focus on these differences
has led to many advancements in these fields that were once overlooked at the population level.

In regards to emotional processing and individual differences, most studies have investigated
their impact on neural activation. Eugene et al. (2003) explored the underpinnings as to why
there is inconsistency in the literature about the neural correlates of sadness. They found

individual differences in the regions of the brain that are activated when processing sad emotion
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(from film), which can explain past inconsistencies in the literature. Canli et al. (2001) found that
an individual’s personality traits affected which parts of the brain were activated while
processing emotion. They found that those high in extraversion had greater activation during
positive picture stimuli, and those high in neuroticism had greater neural activation during
negative picture stimuli. These studies emphasize why the study of individual differences is so
imperative; their findings were previously lost at the aggregate level of analysis. This need for
individual differences is further stressed in another study by Canli et al. (2002), which found no
difference in amygdala activation for happy stimuli at the aggregate level, but when analyzed at
the individual level, they found a strong correlation between amygdala activation and an

individual’s extraversion score.

These findings were extended in a later behavioural study; Knyazev et al. (2007) found a wide
range of personality traits that affected the processing of emotional faces. They found that
increased behavioural inhibition and trait anxiety resulted in an increased rating of the hostility
of faces; this effect was reversed for individuals high in intellect, agreeableness and

conscientiousness.

In a study by Kuppens et al. (2017), both personality and cultural background affected the way
individuals described and rated the valence and arousal of their own experiences. They found
that extraverts rated their own experience as more arousing, and found their experiences to be
more positive than introverts. People high in neuroticism tended to rate experiences as being
more negative overall, those high in agreeableness tended to rate positive events as more
arousing and negative events as less arousing. Kuppens et al. also investigated the effect of
culture on how individuals described their own experiences. People from western cultures
(Canada) tended to describe their experiences at extreme ends of the valence spectrum as highly
arousing, whereas people from eastern cultures (Hong Kong) tended to describe the entire range
of the valence spectrum as less arousing. This study shows the importance of collecting and
analyzing participant variables, and the large impact they can have on results.

Less research has been done on the effects of individual or group differences on the emotional
processing of linguistic stimuli. Bremner et al. (2001) found that women experience greater
blood flow to the brain in response to emotional words than men. Additionally, women rated

words as being more emotional than men, and remembered more emotional words than men did
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in a recall task. These both suggest that women have greater emotional responses to words than
men. Despite these interesting findings, there seems to be little other research on the effects of
individual and group differences on the processing of emotional linguistic stimuli. Warriner et al.
(2018) found that those who are shyer than others tend to rate words as being more negative, but
these findings were small and inconsistent. The goal of this thesis is to expand this work on
group and individual differences to further sources of variation, from language background

(monolingual vs. bilingual) to emotional background (those with and without depression).

There have been countless studies investigating how individual differences can affect that way
we acquire and process emotion, yet very little research (discussed above) has been done to
investigate how emotion and individual differences can play a role in language processing. Kidd,
Donnelly, and Christiansen (2018) argued that we need to look at individual differences when
creating models and theories of language acquisition and processing, such that we take into
account the nature and environment where an individual learned the language. They also
proposed that we need to think of our linguistic system as interconnected with other cognitive
systems, such that they interact and affect each other. An individual’s working memory capacity,
statistical learning abilities, or their emotional reactivity, can greatly impact how they acquire
and process language. The fact that individual differences in emotional reactivity has been
largely ignored when creating linguistic models has severely impacted our understanding about
how we learn and use language. The environment in which an infant is exposed to language can
have effects that list into childhood (Weisleder & Fernald, 2013), and so it would make sense
that an individual’s emotional experience with particular concepts (often learned at young age)

can also affect how they process those words later in life.

Designing studies, and separating participants based on individual difference measures have
proven to be extremely useful in moving our knowledge forward. An important lesson to note is
that of ecological fallacy. Ecological fallacy occurs when we interpret group data as a whole and
deduce that nature of individuals from group-level data. A prime example of this occurring
would be in a population with a bimodal (or more) distribution. The mean does not represent
either group within the population, and if we deduce characteristics of the individuals from that

population, we would be incorrectly drawing inferences about most individuals.
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1.2 Non-native speaker’s emotional processing

One group we investigate in this thesis is non-native speakers of English. English has the largest
number of non-native speakers in the world (753.3 million, 2" is Hindi with 274.2 million;
Eberhard, Simons, & Fennig, 2009) and 14.9% of Canada’s population have a first language
other than English or French (Statistics Canada, 2013). This makes non-native speakers a
particularly interesting and important group to study. Chapter 2 compares how and why non-

native speakers of English process the emotion of English differently than native speakers.

There’s a wealth of research on the differences in emotional processing between native and non-
native speakers in a variety of languages. Many studies find that non-native speakers of a
language do not experience the processing advantage of emotional words in the same way as
native speakers (Anooshian & Hertel, 1994; Caldwell-Harris, Tong, Lung, & Poo, 2011; J. M.
Dewaele & Nakano, 2013; Harris, Ayg¢igegi, & Gleason, 2003; Santiago-Rivera & Altarriba,
2002; Sutton, Altarriba, Gianico, & Basnight-Brown, 2007). A non-native speaker may not find
negative words as negative, or positive words as positive as a native speaker (extreme ends of the
emotional spectrum become neutralized). For example, behaviourally, these come out as
weakened effects of emotion on memory tasks (Anooshian & Hertel, 1994). Emotional words
were better remembered in one’s native language, but were recalled at similar levels to neutral

words in one’s non-native language.

Other studies, however, find that only one end of the emotional spectrum is impacted. Sheikh &
Titone (2015) found that only positive words experienced a processing advantage while reading.
Even more, other studies find no difference between native and non-native speakers (Aygicegi-
Dinn & Caldwell-Harris, 2009; Eilola, Havelka, & Sharma, 2007; Ferré, Garcia, Fraga, Sanchez-
Casas, & Molero, 2010) or that this effect is attenuated with proficiency (Ponari, Rodriguez-
Cuadrado, & Vinson, 2014) — the more proficient a non-native speaker becomes, the more

native-like their emotional ratings become.

There are two main theories that drive this research. The proficiency account of these differences
proposes that non-native speakers have a weaker lexical representation of words in their non-
native language, but these lexical representations strengthen with proficiency (Perfetti, 2007).
This theory proposes that because the lexical denotation of the word is weakened, non-native

speakers simply don’t respond as strongly to the emotion of these words. According to this
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theory, the more proficient a non-native speaker is in English, the more intact and native-like
their emotional ratings should be. Furthermore, the more someone encounters a word, the greater
the emotional bond. Thus, the word’s own frequency (how often that word appears) should result

in more native-like responses.

Other theories, discussed previously, propose that these differences are due to a lack of
emotional grounding in a non-native speaker’s life. For example, a non-native speaker may have
learned (and become fluent in) a language through a book or within a classroom, without
appropriate sensorimotor experiences associated with the language. Although they may
understand the denotation of each word, they lack the emotional connotation. Barsalou (1999)
proposes the emotion of language is built upon sensorimotor experiences; physical grounding of
emotion and language in everyday life. According to this theory, words from the everyday
environment where a non-native speaker uses English should be equally as emotional as a native
speaker, but words from environments where a non-native speaker doesn’t use English should
experience emotional attenuation. For example, if a non-native speaker uses English at work,
English words associated with work should receive native-like ratings. On the other hand,
English words rarely used by non-native speakers (such as words relating to their family that

they use at home) may experience greater emotional attenuation.

The goal of Chapter 2 was to investigate (1) if non-native speakers experience emotional words
in English differently than native speakers, and (2) why there are differences between native and
non-native speakers. Although there have been many studies that have looked into these
differences, many of these studies have small sample sizes, reduced stimulus lists, and
inconsistent or indirect ways of measuring the emotional processing of words. Additionally, no
studies have taken into account the specific semantic categories of words to explain these
differences in emotion perception. Chapter 2 rectifies these problems by providing a large dataset
of words with a large number of participants. We also directly ask participants to rate the valence
and arousal of words along a ratings scale (1-negative (least arousing), 9-positive (most
arousing)), rather than measuring the behavioural or physiological responses to emotional words.
As well, we examined the differences between native and non-native responses by looking at the
effects of proficiency, length of time spent using English in Canada, as well as semantic
categories of words. These can help us establish why non-native speakers have a different mental
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representation of emotional words in their non-native language compared to native speakers of

the same language.

1.3 Reliability

In order to properly explore individual differences, the methods that are used need to be reliable.
For a particular method to be reliable, it must produce similar results within an individual across
multiple testing sessions. If a method is not reliable (ie. produces different results within the
same individual), any differences between individuals may be due to inconsistencies within the

method itself.

The goal of Chapter 3 is to test the reliability of a method that measures the valence (positivity)
of a word. Warriner et al. (2018) designed a method that measures valence along a continuum.
Traditional methods to measure valence typically involve asking participants to rate the valence
of a word along a ratings scale (ex. 1 being negative to 9 being positive). These responses are
then aggregated at the word level. A rating scale produces ordinal data but is often used and
interpreted as interval data. For example, the difference between a rating of 2 and 3 is often
interpreted to be the same as the difference between 3 and 4, but this is not necessarily true along
a rating scale. Additionally, the measurement from a typical rating scale is too course-grained to
measure subtle individual differences (C. J. Russell & Bobko, 1992). To remedy these problems,
Warriner et al. (2018) proposed a sliding scale, which allows participants to choose their
response along a 648-point continuum. The sliding scale is presented on a computer screen with
a humanoid manikin (a cartoon person who the participants are instructed represents
themselves). Target words are displayed above or below the manikin, and participants are
instructed to slide the manikin closer to or further away from the word depending on their own
emotional response towards the word. The manikin’s final distance from the word (measured in
pixels, 1-648 pixels) represents the participant’s valence response; a smaller distance (close)
indicates greater positivity, a larger distance (far) indicates negativity. We compare the
manikin’s final distance with more traditional measures of valence (ratings scale) to ensure the

sliding scale is measuring valence.
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Furthermore, another benefit of this method, over traditional rating scales, is that it can tap into
evolutionary approach-avoidance behaviours. Approach motivation is the direction of behaviour
toward positive stimuli, whereas avoidance behaviour is the direction of behaviour away from
negative stimuli (Elliot, 2006). This behaviour is automatic, and we evaluate all stimuli based on
this positive/negative dimension (Chen & Bargh, 1997). The sliding scale was tested for validity
and usability in a recent paper by Warriner et al. (2018). They found a consistent relationship
between valence and sliding distance, and were able to capture individual differences between
genders and across participant shyness scores.

We tested the reliability of the sliding scale with three separate measures: split-half reliability,
one session reliability, and two session reliability. Split-half reliability measures the internal
consistency of a measure (Macleod et al., 2010). To measure split-half reliability, the stimulus
list is randomly split into two halves. We then find the effect of valence on distance (the final
position of the manikin) for each participant across both halves of the stimuli. We measure the
correlation between the two halves to find a single measure of reliability. This method is
repeated 1000 times to get 1000 measures of reliability, and we then average these correlations

coefficients for the split-half reliability and calculate 95% confidence intervals.

One session reliability measures the internal consistency of a measure across a single session. To
do so, we present participants with two blocks of the same data. We then correlate the ratings
from first timepoint with the ratings from the second timepoint to find the consistency across the
same session. Two session reliability performs a similar function to one session reliability, but
instead extends the reliability across a span of time (typically a day to a week). Participants
perform the task at the first timepoint, and respond to the same words at a second timepoint.

Similar to one session reliability, we calculate the consistency across the two sessions.

With evidence that the sliding scale is a reliable measure, we can use it in ways to measure subtle
individual differences that may have been lost with a coarser measurement of valence.
Furthermore, with the slider task being implemented through a computer program, the
appearance of the slider and the manikin can be altered to answer different research questions

from different groups.
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1.4 Perspective Taking

Another interesting use of the slider paradigm is the ability to change the picture of the manikin.
In the typical slider task, a humanoid manikin is used to represent the participant. The participant
moves the manikin as close to or as far away from a word as they want, and their final position
(measured in pixels) is representative of how they would rate the valence of that word. But,
because the slider is an online task, the image of the humanoid manikin can change throughout
the experiment. This means that we can use the slider task to elicit responses for someone other
than the participant themselves; we can ask the participant to take on the perspective of another

person.

Perspective-taking tasks typically ask the participant to imagine how another person feels in a
given situation, and then observe how they respond to stimuli or questionnaires after the
perspective taking task (Batson, Early, & Salvarani, 1997). In other studies, perspective-taking
skill is measured through a questionnaire rather than a task (Schutte et al., 2001), and their
perspective-taking skill (from the questionnaire) is correlated with their performance in another
task. These tasks test the perspective taking ability of an individual, but they do not capture the

participants’ predictions of how the other person behaves.

The slider task allows for a more intuitive, direct way to measure both perspective taking
abilities, but also how the participants predict others would respond. With perspective taking

instructions, we can compare predicted behaviour of an individual to their actual behaviour.

1.5 Depression

The goal of Chapter 4 was two-fold; first to measure the emotional reactivity of those with and
without depressive symptoms, and second to investigate whether they can predict how the
opposite groups feels. 11.3% of adults in Canada will meet the criteria for depression in their
lifetime (Pearson, Janz, & Ali, 2013), which makes them an important group to study.
Additionally, people with depression are particularly relevant to the study of emotion as one of
the diagnostic criteria for depression is defined as the lack of pleasure or happiness (American

Psychiatric Association, 2013). Alternatively, those with depression sometimes describe feeling
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“numb”. Although these two descriptions may seem quite similar, loss of pleasure is
neutralization in the positive domain (positive items are no longer positive), while “numb” mood
may exhibit as neutralization over both the positive and negative domain. These two versions of
emotional reactivity have been hotly debated in the literature. Some theorize that depression is
negative potentiation of mood (pervasive negative mood) (Golin, Hartman, Klatt, Munz, &
Wolfgang, 1977; Lewinsohn, Lobitz, & Wilson, 1973; Sigmon & Nelson-Gray, 1992), while
others theorize positive attenuation (lack of positive mood) (Allen, Trinder, & Brennan, 1999;
Sloan, Strauss, Quirk, & Sajatovic, 1997; Sloan, Strauss, & Wisner, 2001). Another camp
suggests that those with depression experience emotion context insensitivity, the attenuation of
emotional reactivity across both positive and negative domains (Rottenberg, Gross, & Gotlib,
2005; Rottenberg & Hindash, 2015). Using the slider paradigm, we can record explicit emotional
responses to words, and by doing so, can investigate the emotional reactivity of those with
depression. Bylsema et al. (2007) performed a meta-analysis of the depression literature and
found that across many studies, both positive and negative emotional reactivity were reduced —

most studies found emotion context insensitivity in participants with depression.

The second question in Chapter 4 is whether those with and without depressive symptoms are
aware of the other’s emotional reactivity. The fact that the emotional reactivity of those with
depression is hotly debated within the scientific community leads us to believe that lay
participants may be unable to predict the emotional reactivity of someone with depression. Being
understood, and feeling a sense of community and support is value for the prognosis of
depression. Those who report stronger social networks experienced lower levels of depression
(Cutrona & Troutman, 1986; Peirce, Frone, Russell, Cooper, & Mudar, 2000). If our lay
participants are able to take on the perspective of someone with depression, it may lead to a

greater sense of community and understanding for those with depression.

Furthermore, another interesting outcome of this manipulation is whether those with depressive
symptoms can understand what it feels like to not have depression. The hopelessness theory of
depression states that in depression, people may feel despondent (Abramson, Metalsky, & Alloy,
1989). If you’re unable to understand what it is like to not feel depressed, autonomous

motivation can be lost. Autonomous motivation, or the ability to want to get better, is a strong
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predictor of lower remission and depression severity (Zuroff et al., 2007). Chapter 4 hopes to
display the emotional reactivity of those with depressive symptoms, as well as uncover whether
those with and without depressive symptoms can understand and predict how the other group

feels.

1.6 Conclusion

All in all, the goal of this thesis is to push the investigation of individual and group differences
forward by providing evidence for individual differences in emotional processing, as well as
providing a suitable method for researchers to forward this line of research. Many interesting
findings have been lost when studying people at the aggregate level, and | believe that we can
uncover many important and exciting differences between different groups of people. This thesis
should serve as motivation to continue investigating the effects of individual and group

differences at all levels.
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Chapter 2

Abstract

The topic of non-native language processing has been of steady interest over past decades. Yet,
conclusions about the emotional responses in L2 have been highly variable. We conducted a
large-scale rating study to explicitly measure how non-native readers of English respond to the
valence and arousal of 2,628 English words. We investigated the effect of a rater's L2
proficiency on how native-like their ratings are, and the way the semantic category of the word
affects how L2 readers experience and rate that word. Non-native speakers with a longer time
lived in Canada showed emotional responses that were more similar to those by L1 speakers of
English. Similarly, L2 speakers with greater self-reported proficiency in English showed similar
emotional responses to native speakers than L2 speakers with weaker self-reported English
proficiency. Additionally, we saw that the valence differences between L1 and L2 raters were
exacerbated in words that L2 raters typically do not use in English. These findings highlight the

importance of behavioural ecology in language learning.
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1. Introduction

An important question within the language sciences concerns how production, comprehension,
learning, and memory storage of language can be modulated by extra-linguistic factors such as
emotion. An equally intriguing question is whether emotion conveyed in one’s first language
(L1) has a different influence on cognitive and linguistic processing than in one’s second
language (L2). The relationship between L1 processing and emotion has been in the focus of
psycholinguistics for the past decade, and extensive literature shows that emotional words are
often named and recognized faster, and are more easily remembered, than neutral words
(Altarriba & Bauer, 2004; Bayer et al., 2011; Briesemeister et al., 2011; Kousta et al., 2009;
Kuperman et al., 2014; Long & Titone, 2007; Mackay et al., 2004; Recio et al., 2014; Scott et al.,
2009; N. A. Sheikh & Titone, 2013; Vinson et al., 2014). Effects of word emotionality have also
been found physiologically and in brain imaging (Citron, Weekes, & Ferstl, 2013). For instance,
Recio et al. (2014) found increased early posterior negativity for positive and arousing words
than neutral or negative words, suggesting quicker processing. Additionally, Bayer et al. (2011)

found that highly arousing words led to greater pupillary constriction than low arousing words.

The magnitude and even direction of emotionality effects on word processing demonstrably
depends on several factors, which include the nature of the task. For instance, tasks where word
emotionality is irrelevant, emotionality is distracting and results in slower processing (e.g.,
emotional Stroop tasks; Eilola, Havelka, & Sharma, 2007; Sutton, Altarriba, Gianico, &
Basnight-Brown, 2007). As well, many studies obtain consistent advantage in word recognition
speed for both positively and negatively valenced words (Kousta et al., 2009; Kuchinke, V0,
Hofmann, & Jacobs, 2007; Méndez-Bértolo, Pozo, & Hinojosa, 2011; Scott et al., 2009; Scott,
O’Donnell, & Sereno, 2012), whereas others find that only positivity comes with a processing
boost (Kuperman et al., 2014; Vinson et al., 2014). Yet, there appears to be a consensus that

word emotionality has a noticeable impact on language processing.

Differences in the emotional response to words in L1 and L2 have also been widely reported
across language and tasks, with contested and variable outcomes. A general observation is that
when a person hears or reads the word “death” in their L1, English, some psycholinguistic work
suggests that they experience strong emotions and memories associated with the word (reviewed

in ltzhak, Vingron, Baum, & Titone (2017). However, when the same person hears or reads the
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translation equivalent in their L2, French, (i.e., “mort”), the same strong emotions may be
neutralized despite the person’s high familiarity with the word. Even highly proficient bilinguals
report that they feel more emotional and natural in their first language than their second
language, regardless of their L2 proficiency (J. M. Dewaele & Nakano, 2013; Santiago-Rivera &
Altarriba, 2002). Yet vast individual differences between L2 speakers, and variability in tasks
and materials, make existing findings less than consistent (Aycicegi-Dinn & Caldwell-Harris,
2009; Brase & Mani, 2017; Caldwell-Harris, 2015; De Grauwe, Willems, Rueschemeyer,
Lemhofer, & Schriefers, 2014; Foroni, 2015; Ponari, Rodriguez-Cuadrado, Vinson, et al., 2014).
Accordingly, many studies have shown that non-native speakers do not experience this same
processing boost of emotional stimuli like native speakers. For example, Anooshian & Hertel
(1994) found that Spanish-English bilinguals recalled more emotional stimuli in their first
language, but not in their second language. Furthermore, Caldwell-Harris, Tong, Lung, & Poo
(2011) found that Chinese-English bilinguals rated Chinese (L1) phrases as more emotional than
English (L2) phrases, but found similar skin conductance responses to both languages. Similarly,
sequential German-French bilinguals only experience affective priming in their L1, and only
bilinguals with high levels of L2 immersion experienced affective priming in their L2 (Degner,
Doycheva, & Wentura, 2012). Further evidence of emotional neutralization in L2 comes from
studies on reprimands and taboo phrases, where L2 (English) phrases elicited smaller skin

conductance responses (SCRs) than L1 (Turkish) phrases (Harris et al., 2003).

Unlike the studies above, other research has shown no processing difference between L1 and L2
processing of emotional and neutral words. In contrast to Anooshian and Hertel (1994), Ferré,
Garcia, Fraga, Sanchez-Casas, & Molero (2010) did not find a difference in the number of
emotional words recalled in L1 or L2 of early Spanish-Catalan (and Catalan-Spanish) bilinguals
and late Spanish-English bilinguals, suggesting intact emotional processing regardless of when
the experiencer learned the language (for similar results in Turkish-English bilinguals, see
Aygicegi-Dinn & Caldwell-Harris, 2009). As well, Ponari et al. (2014) found that highly
proficient L2 speakers of English showed similar emotional facilitation in a lexical decision task
as L1 speakers. In an emotional Stroop task, Spanish-English bilinguals experienced interference
in both languages, with the effect being larger in their second language, English (Sutton et al.,
2007). Sutton et al. (2007) propose that this is due to the frequency of language use, with most
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participants using English more than they do Spanish (L1). A similar finding was shown in
Eilola et al. (2007).

These inconsistencies in the L2 literature may arise from differences in the level of dominance
and proficiency in L1 and L2, as well as the type of emotional words used in the tasks. Kazanas
& Altarriba (2016) found processing differences between emotion (e.g., happiness) and emotion-
laden (e.g., vacation) in one’s dominant language, but not necessarily in their first language.
Harris (2004) found similar results in early Spanish-English bilinguals. Early bilinguals (who
used English, their non-native language, dominantly) showed no difference in SCRs between
English and Spanish. With respect to word type, an eye-tracking study by Sheikh & Titone
(2015) found that negative words had less of an impact on L2 reading times, but the impact of
positive words was spared. Moreover, Sheikh and Titone (2015) found that L2 reductions in
negative word processing were modulated by both word frequency and abstractness in both L1
and L2 processing. That is, for high frequency abstract words, Sheikh and Titone found reading
facilitation for both positive and negative words; however, only positive words were facilitated
for L2 readers. In contrast, for low frequency words, L1 readers were faster for all words, and L2

readers showed facilitation of positive words, irrespective of abstractness.

Several theories offer insights into how people’s real-world usage with emotionally charged
words can impact the way that they are processed in the L1 and L2. Specifically, L1 and L2
language users have differential experience with positive vs. negative words in their linguistic
environments: as one possibility, bilinguals may prefer to swear or talk about feelings in L1, and
conduct professional interaction or receive education in L2. These differences in the so-called
“behavioral ecology” interact with other word attributes (e.g., frequency, abstract/concreteness).
With respect to reading in particular, these experiential differences in L1 vs. L2 processing may
be accounted for by two alternative theories. The first theory, Perfetti's (2007) Lexical Quality
Hypothesis, posits that one’s level of proficiency and word knowledge can impact natural
reading. Accordingly, differences between L1 and L2 readers emerge when non-native speakers
do not know some words, and so they choose to rate these words as less emotional. This
generates a prediction that less frequent words should result in a larger neutralization of
emotional responses (and hence, ratings) for non-native speakers of English (less frequent words

are less likely to be encountered by a non-native speaker). Additionally, less proficient L2

33



Ph.D. Thesis — C.L. Imbault, McMaster University — Cognitive Science of Language

speakers of English should also demonstrate more neutralization of affect (i.e., less extreme
ratings) than more proficient L2 speakers of English. This prediction finds support in some
studies showing that more proficient non-native speakers behaved like native speakers in
emotional Stroop tasks (Eilola et al., 2007; Sutton et al., 2007). However, it conflicts with
Degner et al. (2012 and Segalowitz, Trofimovich, Gatbonton, & Sokolovskaya (2008), who did

not find any interaction between L2 neutralization and proficiency.

The second theory, based on Barsalou's (1999) Embodied Theoretical Approach to Language,
Dual Coding Theory (Clark & Paivio, 1991) and recent work by Kousta, Vigliocco, Vinson,
Andrews, & Del Campo (2011) suggests that learning the emotional connotation of a word does
not always come with learning the definition (denotation) of that word, but instead is acquired by
our interaction with those words in real-life environments, with its affective and sensorimotor
aspects. For L2 readers to acquire the emotional connotations of foreign-language words, they
need to be exposed to the ecologically valid, affective and sensorimotor experiences that come
with that word. Simply knowing the denotation of a word (say, through book reading or
classroom education) is not sufficient. The link between the embodied experience with a word
and its meaning acquisition is made explicit in Dual Coding Theory (DCT, Clark & Paivio,
1991), among others. DCT proposes that abstract concepts are only stored as verbal
representations, but concrete concepts are stored as both verbal and imaginal representations.
Thus, concrete words are more readily available than abstract words because they are represented
by two systems, whereas abstract words are only represented by one. This theory suggests that
L2 speakers of a language should have intact emotion processing for concrete words (which they
have experienced and have two levels of representation) but not abstract words, see Sheikh and
Titone (2015). However, Kousta et al. (2011) propose that DCT cannot fully account for the
processing of abstract concepts. They state that abstract concepts are often more emotional than
concrete concepts, and that this emotion plays a role in how abstract words are processed. They
suggest that sensorimotor information is most important for the representation of concrete words,

whereas affective information is most important for abstract words.

Harris, Gleason, & Ayg¢icegi (2006) argue that the context in which a word is learned has a
strong effect on how emotional that word is to the experiencer. They proposed the Emotional

Contexts of Learning Theory, which theorizes that it’s not the order of language learning that
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matters for emotional processing, but rather how emotional the learning context is. For most
bilinguals, their first language is more emotional because it is learned in an emotional
environment (such as with family). On the other hand, a second language can have variable
levels of emotionality in its learning context. Some bilinguals may learn their second language in
an equally emotional environment to their L1, while others may learn an L2 a less emotional (or

personal) environment such as school or work.

In sum, the family of embodied accounts predicts that the environment a word is learned in,
which we can proxy by using the semantic category of a word (e.g., homework as a work-related
word vs. butt as a swear word; see, Pennebaker, Booth, & Francis, 2007), should affect the
valence rating of that word for L2 readers. If a word falls into a semantic category that aligns
with how L2 readers use English (e.g., at school or work, but potentially not at home with their
family and friends), then the word will have as much emotionality as with L1 readers. If the
word is not used by L2 readers, even if they know the meaning of the word, it will have less
emotional impact on these individuals. In line with this theory, how a non-native speaker learned
English should interact with how native-like their L2 emotion is. Specifically, after controlling
for proficiency, non-native speakers who have lived in an English-speaking country for more
years should have more native-like English emotion than those who recently moved to an
English-speaking country.

The present study

Given the mixed results of empirical studies and alternative theoretical predictions, our goal is to
fill a gap in the literature by conducting a large-scale data collection of affective ratings to
English words from L2 readers of English. Among other needs, this study addresses a common
practice of using affective norms collected from L1 speakers of a language to assess emotional

and cognitive processing of that language in its L2 speakers.

To overcome limitations described above, the present study uses a large stimulus list to tease
apart which linguistic factors affect the emotional processing of a word in L2, and more
participants than any other study mentioned to understand which demographic variables affect
how a speaker processes emotion, although all participants are undergraduate students with

similar age and educational backgrounds. Additionally, we explicitly ask participants to rate the
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emotion of a word, rather than having them interact with emotional words in an unrelated task, to
pinpoint the emotional differences between words. Thus, we specifically examine the emotional
connotation of English words by directly asking participants to rate the valence and arousal of
each word on a 9-point ratings scale (see Warriner, Kuperman, & Brysbaert, 2013). While large
datasets exist for L1 affective norms in a variety of languages (Bonin, Aubert, Malardier, &
Niedenthal, 2016; Soares, Comesafia, Pinheiro, Simdes, & Frade, 2012; Stadthagen-Gonzalez,
Imbault, Pérez Sanchez, & Brysbaert, 2017; Warriner et al., 2013, among many others), the data
amassed in this study is the largest set of valence and arousal ratings given by non-native

speakers of English.

The present study is not the first study where L1 and L2 affective ratings are compared. Velez-
Uribe & Rosselli (2019) collected affective ratings in English and Spanish from 101 Spanish-
English bilinguals for 120 words, consisting of 40 positive, 40 negative, and 40 taboo/swear
words. They found that these bilinguals rated positive and negative words as more emotional in
their second language (English), but rated taboo/swear words as more emotional in their first
language (Spanish). Winskel (2013) collected affective ratings to Thai and English words from
57 Thai-English bilinguals. These participants rated the valence of 20 neutral and 20 negative
words (comprised of negative emotion and negative emotional words). Language had no effect
on the bilinguals’ valence rating of the word. Both of these studies have small sample sizes and
relatively homogeneous linguistic makeup, but provide interesting insight into the difference in
explicit affective ratings between a bilingual’s L1 and L2.

2. Materials and methods
Participants

Valence

420 undergraduate students, enrolled in linguistic courses at McMaster University, participated
in the collection of valence norms for course credit. Of these, 14 participants identified their first
language as English and were excluded from further analyses. We removed an additional 9
participants who provided “I don’t know this word” responses to more than 50% of stimuli, as

well as 137 participants who provided the same numeric response to 50% or more of stimuli.
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Among the remaining 260 participants, 203 participants were female and 234 were right-handers
(5 participants did not provide handedness information). The mean age of participants was 20.13
(sd = 3.67), and 94% of participants were between the ages of 18 and 24. The distribution of
native languages (L1s) in the cohort was as follows: 99 (38%) participants reported Mandarin,
Cantonese or an unspecified Chinese dialect as their L1; 25 (10%) reported Arabic; 20 (8%)

Urdu; 19 (7%) Korean, and the remaining participants reported other single or multiple L1s.

See Table 1 in the Appendix for further demographic variables relating to participants who rated

word valence.
Arousal

644 undergraduate students, enrolled in linguistic courses at McMaster University, participated
in the collection of arousal norms for course credit. Of these, 24 participants identified their first
language as English and were excluded from further analyses. We removed an additional 134
participants who provided “I don’t know” responses to more than 50% of stimuli, as well as 195

participants who provided the same numeric response to 50% or more of stimuli.

Among the remaining 291 participants, 216 participants were female and 258 were right-handers
(7 participants did not provide handedness information). The mean age of participants was 20.25
(sd = 3.6), and 92% of participants were between the ages of 18 and 24. The distribution of
native languages (L1s) in the cohort was as follows: 129 (44%) participants reported Mandarin,
Cantonese or an unspecified Chinese dialect as their L1; 26 (9%) reported Arabic; 17 (6%) Urdu;
18 (6%) Korean, and the remaining participants reported other single or multiple L1s .

Materials and Design

The words included in our stimulus set were selected from the set of about 14,000 English words
for which Warriner, Kuperman, and Brysbaert (2013) made available of affective norms
collected amongst L1 speakers. In this study, valence ratings were collected for 2688 (2692 for
arousal) unique words on a 9-point scale (for a definition of the scale, see below). The stimuli for
the present study were distributed over 8 lists (one per semester) containing between 325 to 360
words each. The words were presented in a random order, and were randomly selected from

Warriner et al.’s ratings to uniformly represent the range of valence or arousal. Specifically, we
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binned all words in Warriner et al. into 25 bins (5 bins of valence by 5 bins of arousal) and
randomly drew 13 words from each bin without replacement, totaling approximately 325 words
per session. Some bins depleted in subsequent lists. Once a bin was depleted, we randomly drew
15 words from each of the remaining bins without replacement. Six lists shared 10 anchor words

at the start of each session, while 2 lists shared no words with any other list.
Procedure

Participants were recruited via the departmental online subject pool over 8 semesters from 2012-
2017. Since a different (single) stimulus list was offered in each semester, participants were
allowed to complete more than one experimental list in different semesters, and some
participants completed the task for both valence and arousal. In the first two semesters, each
word was simultaneously rated both for valence and arousal; in following sessions, words were
separately rated for valence and arousal. The instructions to all stimuli lists were as follows, with

wording for arousal in square brackets:

You are going to be asked to rate how happy [excited] or sad [calm] a series of words
make you feel. There will be approximately 360 words. The scale ranges from 1 (happy
[excited]) to 9 (unhappy [calm]). At one extreme of this scale, you are happy, pleased,
satisfied, contented, hopeful [stimulated, excited, frenzied, jittery, wide-awake, or
aroused]. When you feel completely happy [aroused] you should indicate this by
choosing rating 1. The other end of this scale is when you feel completely unhappy,
annoyed, unsatisfied, melancholic, despaired, or bored [relaxed, calm, sluggish, dull,
sleepy, or unaroused]. You can indicate feeling completely unhappy [calm] by selecting
9. The numbers also allow you to describe intermediate feelings of pleasure
[calmness/arousal], by selecting any of the other feelings. If you feel completely neutral,
neither happy nor sad [not excited nor at all calm], select the middle of the scale [rating
5]. If you do not know a word well enough to rate it, please check the button for
"Unknown Word".

Prior to completing valence or arousal ratings, participants were asked to supply basic
demographic information (age, gender, handedness). They also completed an extensive

bilingualism questionnaire (LEAP-Q), which queried one’s language education and immigration
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background, one’s proficiency in their first language, English and other non-native languages.
They also indicated the situations and environments of each language use (Marian, Blumenfeld,

& Kaushanskaya, 2007). Completion of the entire task did not exceed 45 minutes.

2. Results
Data Trimming

A total of 91658 valence (104058 for arousal) ratings were collected; the number was reduced to
88224 (97315 for arousal) after we removed ratings that were outside the 1-9 scale (including the
3125 responses signifying an unknown word; 3364 for arousal). We further removed all words
that received 12 or fewer ratings (15.03% of valence ratings, 0% of arousal ratings). We reversed
the valence [arousal] scale from the one presented to participants; 1 represents unhappy [calm]
and 9 represents happy [excited] for more intuitive interpretation.

The resulting pool contained 83590 valence (93451 arousal) ratings to 2284 English words
submitted by 260 (289 for arousal) L2 speakers of English. Experimental sessions varied in the
number of recruited participants. Each word received between 13 and 228 ratings with a median
of 27, and a mean of 36.6 (SD = 26.2). This disparity was due to earlier sessions using anchor
words at the start of the study (resulting in a large number of ratings), and later sessions using no
anchors. We provide a spreadsheet reporting each word, its average valence and arousal rating,
the standard deviation of both ratings, and the number of ratings per word (outlined in the
Availability section). We further supplement this information by the average, standard deviation
and number of valence and arousal ratings given to those words by all L1 speakers of English in
Warriner et al.’s (2013) study, as well as by the subgroup of younger (less than 30) participants
in that study: this subgroup is age-compatible with our present cohort. Finally, we supply the
word’s frequency of occurrence in the 51-million token corpus of subtitles to English films and
media (Brysbaert & New, 2009)..

We estimated the split-half reliability of L2 valence ratings using a bootstrapping procedure. At
each of 1000 iterations, we randomly selected two sets of 6 ratings to each word without
replacement (half of the minimum number of ratings to a word: 13), and calculated the mean
rating in each group. This provided us with two sets of 2627 mean ratings: the correlation
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coefficient between each two sets is a point-wise estimate of split-half reliability, and the
distribution of coefficients over 1000 iterations enabled an estimation of the confidence interval.
L2 valence ratings showed a relatively high split-half reliability: the average correlation was r =
0.74 [C1 95% 0.72-0.75]. This reliability was lower than one reported in Warriner et al. (2013), r
= 0.91. This is likely to greater heterogeneity in the level of English proficiency, as well as
linguistic, cultural and social backgrounds amongst our L2 raters, compared to the native English

speakers from the US that were recruited in Warriner et al. (2013).

We performed the split-half reliability of L2 arousal ratings using the same method as described
above. L2 arousal ratings showed a weak split-half reliability: the average correlation was r =
0.34 [C1 95% 0.31-0.37]. In line with Warriner et al. (2013), split-half reliability of arousal
ratings is substantially lower than the reliability of valence ratings (r = 0.689 in Warriner et al.
2013)). Due to the low reliability of the arousal ratings, we will not report any analyses

henceforth.

Comparison of First and Second Language Ratings

This section conducts comparisons of overall distributions of valence ratings given to 2627
English words by L2 and L1 speakers of English, as documented in the present study and in
Warriner et al. (2013), respectively. We then consider valence ratings of both groups to specific
semantic categories that are hypothesized to bring forward differences in behavioral ecology of
native and non-native speakers of a language: e.g., work-related versus swear words. Finally, we
consider the moderating influence of one’s L1, one’s proficiency in L1 and L2 and other
pertinent factors. Given the age distribution of the L2 participants, we chose to compare their
judgments to those of the young (under 30) subset of L1 raters from Warriner et al.’s (2013) data
set: in what follows, all references to L1 ratings relate to this subset. We note that comparisons

with ratings based on the entire L1 population in Warriner et al. yielded nearly identical results.
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L1 - L2 difference

Valence, L1

Figure 1 Scatterplot of the difference between L1 and L2 valence ratings plotted against L1

ratings, with a lowess trend line (solid).
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To zoom in on differences in valence judgments, we calculated the difference between the mean
L1 and L2 valence ratings (L1 - L2). A negative difference signifies a word that received a more
positive response from non-native speakers of English; a positive difference means that the L1
valence rating was more positive (higher) than the L2 rating. Figure 1 plots the difference score
against L1 valence ratings. The dotted line in this figure marks the hypothetical position of
identical ratings from L1 and L2 speakers of English. The best-fit regression line demonstrated a
linear effect of L1 valence on difference scores (y = -0.91 + 0.21x, R? = 0.14%. Most words in
the middle of the valence range are close to this equality line, yet, the further a word is from
being neutral, the more L2 valence ratings deviate from L1 ratings.. L2 responses were
consistently more moderate than L1 responses at the ends of the scale (less positive for positive
words and less negative for negative ones). The more extreme the L1 judgments were, the more
attenuated the L2 response was. Thus, for words with L1 ratings below 2 (very negative) or
above 8 (very positive) on a 9-point scale, L2 speakers provided judgments that were about 1
point higher (for negative) or 1 point lower (for positive) respectively. Apparent exceptions to
this pattern are words at the very extremes of the valence distribution: the most negative words in
our stimulus list (e.g., betrayal, bankrupt, L1 valence 1.00 and 1.44) and the most positive ones
(e.g., happy, relaxing, L1 valence 8.38 and 8.38) elicited L2 valence judgments that were closer
to L1 valence judgments than words slightly further from the extremes. The correlation between
L1 valence judgements and the L1-L2 difference was 0.48, df = 2282, p < 0.001.

L2 Proficiency and word frequency as moderators of emotionality

A straightforward prediction for the proficiency-driven discrepancy in L1 and L2 emotionality is
that the discrepancy would be stronger in lower-frequency words and/or in bilinguals with a
lower level of L2 proficiency. We tested this hypothesis by examining how the difference
between L1 and L2 ratings of valence is influenced by a word’s frequency of occurrence in

language, and estimates of English proficiency of our raters.

From the pool of valid responses to 2008 words, we selected 73576 ratings given by 223
participants who specified all aspects of their English proficiency in our bilingualism
questionnaire. We selected the participant’s subjective estimate of English reading mastery as an

index of their English proficiency. We fit a linear mixed-effects multiple regression model to the
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difference between L1 and L2 ratings as a dependent variable. The model contained a critical
interaction of two fixed effects: L1 rating of valence and English reading proficiency and a main
effect of word frequency. We centered the estimates of L1 valence and log transformed word
frequency for improved interpretability of the model. Random effects included random intercepts
by word and by participant. Library ImerTest (Kuznetsova, Brockhoff & Christensen, 2017) in

the statistical software language R (R Core Team, 2018) was used in all regression analyses.

Subjective measures of English proficiency showed a statistically reliable interaction. The
greater a participant’s self-reported reading proficiency, the more native-like their ratings were
(see Figure 2 for the interaction plot and Table 2 in the appendix for specification of the model).
Furthermore, we found a significant effect of word frequency — more frequent words were rated
more native-like than less frequent words. In sum, the attenuated magnitude of emotional
responses in L2 speakers is observed in participants with low subjective English proficiency and

less frequent words, but less so in highly proficiency L2 English speakers.
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Figure 2 Effect of L1 valence ratings on the L1-L2 difference in valence ratings, broken down by

5 levels of subjective English reading proficiency.
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Embodied emotion

We fit a separate linear mixed-effects multiple regression model to the difference between L1
and L2 ratings as a dependent variable and time spent in Canada as an independent variable. We
centered the estimates of L1 valence and square-root transformed months in Canada for
improved interpretability of the model. Random effects included random intercepts by word and
by participant. Time lived in Canada, used as a proxy for the amount of English embodiment,
demonstrated a reliable modulating effect on the relationship between L1 valence ratings and the
L1-L2 difference, see Figure 3 for the interaction plot and Table 3 in the Appendix for
specification of the model. Non-native speakers with a longer time lived in Canada showed
emotional responses that were more similar to those by L1 speakers of English, see Figure 3.
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Figure 3 Effect of L1 valence ratings on the L1-L2 difference in valence ratings broken down by

five levels of the time lived in Canada (in square-root transformed months).
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We cannot combine both the proficiency account and the embodiment account into a single
model. Subjective English proficiency and length of time in Canada are strongly correlated (0.54,
df =70347, p < 0.001). It is therefore infeasible to tease apart the effects of these two crucial
predictors. It is likely that both English proficiency and English embodiment play overlapping
and separate roles in the processing of English emotionality. Furthermore, our length of time in
Canada estimate is a more accurate measure than subjective English proficiency rating. This
could further lead to variability within our results and increase our inability to compare
proficiency to embodiment.

To further investigate the effects of embodiment on emotionality, it is possible that a non-native
speaker primarily uses their L1 rather than L2 to discuss topics related to swear or taboo words,
but predominantly uses L2 rather than L1 to communicate in a professional setting. In this case,
emotionality of home-related words in their L2 will deviate more from that in their L1, whereas
their work-related lexicon might elicit similarly strong or even stronger emotional responses in
their L2 than in their L1. This approach predicts a substantial variability in how similar L1 and

L2 emotional responses to words are, depending on the semantic domains of the lexicon.

We tested this account by examining whether the discrepancy between L1 and L2 ratings varied
by topic. To this end, we selected several topics from the LIWC, a dictionary of over 5 thousand
words distributed over semantic categories (Pennebaker, Booth & Francis, 2007). For each topic
we sought to establish whether the difference between L1 and L2 judgments of valence was
stronger than that observed across the entire word set.

We cannot fully account for circumstances in which our participants tend to use English or their
L1. For this reason, we selected for examination the topics that the prior literature found to elicit
much weaker emotional responses in L2 speakers than in L1 speakers: e.g., swear, taboo and
sex-related words, and words denoting positive and negative emotions. Additionally, given that
our cohort consisted of bilingual students in a Canadian university, we assumed that topics
related to occupation and achievement would correspond to the experiences in which our
participants use English equally or more often than their L1. Furthermore, these professional
contexts where our bilingual students use English are less conducive to using words we expect to
be less emotional (swear, taboo and sex-related words). If a group of words are less emotional in

our bilingual’s L2, we expect a weak-to-no correlation between the difference in L1 and L2
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ratings and the L2 rating of each word. If a group of words are more emotional in our bilingual’s

L2, we expect a stronger correlation between L1-L2 and L2 rating.

Data fully supported predictions of the embodied approach, and in agreement with prior
literature demonstrating that swear and taboo words become less emotional with each
subsequently learned language among multilinguals (Dewaele, 2004). 26 swear, taboo and sex-
related words overlapped across the LIWC category “swear” and our word list. These words
showed the strongest difference between L1 and L2 judgments. Figure 4a plots the L1 - L2
difference in valence ratings against L1 valence ratings for these words, with jitter between
words added for legibility. The plot shows that taboo words judged as positive by L1 speakers
(e.g., cock, screw, butt) were consistently judged as much less positive by L2 speakers; while
very negative L1 judgments (e.g., douche, faggot, prick) rendered a much less negative response
from non-native speakers of English. The correlation between the L1 valence ratings and the L1-
L2 difference in ratings was 0.81(df = 24, p < 0.001). As indicated by the Fisher r-to-z
transformation, this correlation was significantly stronger (p < 0.001) than the one observed in
the entire dataset (0.48, df = 2282, p < 0.001).

48



Ph.D. Thesis — C.L. Imbault, McMaster University — Cognitive Science of Language

Swear Words

Ty
o r=0.81,p=69-0?e@l§q=26 S0,
o'% i
s,
8 T "%%”fb “y

| RCAE
| f’ﬂr '50;/

- o,
D
B 9% bogy
5 )
= P
8 % o Boae

'S
\S‘bwe
(\II —
T T T T T
0 2 4 6 8
Valence, L1

Difference, L1 - L2

Work-related Words

- r=017,p=0437 N=24

ty

Valence, L1

Figure 4 Difference between L1 and L2 valence ratings to a. swear, taboo and sex-related words
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legibility.
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A similar tendency was observed in the comparison of L1 and L2 ratings to words from the
“negative emotion" and “positive emotion" categories in the LIWC dictionary, see Figures S1
and S2 in the Supplementary Materials. A set of 104 LIWC words associated with negative
emotions showed a correlation of 0.49 (df = 116, p < 0.001) between the L1-L2 valence
difference and L1 ratings, indicating again a significantly stronger (the Fisher r-to-z
transformation p < 0.001) tendency for non-native speakers of English to elicit less extreme
emotional responses to words with extremely unpleasant meanings. In a somewhat weaker way,
non-native speakers showed a less positive response to 66 words associated with positive
emotions, as compared to L1 speakers of English: the critical correlation was 0.3(df =74, p <

0.001), which is significantly stronger than the baseline correlation observed in the entire dataset.

In agreement with our predictions about the preferred use of English in the professional life of
our bilinguals, we found an unreliable correlation (0.17, df = 24, p = 0.437) between the L1-L2
difference in valence ratings and L1 valence ratings in 24 words from the LIWC “work”
category, see Figure 4b. That is, non-native speakers were as emotionally engaged in responding
to items related to work, job and occupation as native speakers of English were. This trend was
not significantly different from the baseline correlation that we observed in the entire dataset
(0.48, df = 2282, p < 0.001), thus we conclude that L2 speakers showed no emotional

attenuation in the professional lexical domain.

It could be possible that one of the reasons we find a difference in swear and taboo words, but
not work-related words, is that swear words have a larger range of available emotions, and work-
related words have a limited-range of emotions available. We found the opposite case; our work-
related words had a larger L1 valence range than swear words (work: range = 3.00-7.49, mean =
5.30, SD = 1.20; swear: range = 2.33-5.76, mean = 4.44, SD = 1.20). The differences in L1 and
L2 ratings are not due to the limited range of work-related words, but seemingly the contexts in
which these words arise. We speculated that the topic of achievements would also be one that
our participants would discuss more often in English than in their L1. Figure S3 in the
Supplementary Materials confirms this conjecture. There was no reliable correlation (0.28, df =
28, p = 0.46) between the L1-L2 valence difference and L1 valence ratings in the 31 words from

the LIWC ““achievement” category.
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4. Discussion

We report the largest available dataset of English affective norms (valence and arousal) collected
from non-native speakers of English, available in the Supplementary Materials. Overall, we
found a general tendency for L2 speakers to have attenuated valence judgements compared to L1
speakers. With a possible exception of well-anchored extremely emotional words, L2 speakers
appear to be less emotionally engaged when judging words in a foreign language. In contrast to
many earlier studies that concentrated on only negative words in their comparison of L1 and L2
emotionality (but see Sheikh & Titone, 2015), we examined the differences across the entire
valence range and observed that the pattern of attenuating emotionally extreme responses is
present at both ends of the valence scale, but is more salient in the negative subrange of valence.

These findings are in contrast with two previously collected datasets comparing explicit affective
ratings to words in a bilingual’s L1 and L2 (Velez-Uribe & Rosselli, 2019; Winskel, 2013).
Velez-Urive & Rosselli (2019) found that bilinguals rated positive and negative words as more
emotional in English (L1), and found taboo words more emotional in Spanish (L2). Winskel
(2013), on the other hand, found no difference between Thai-English bilinguals’ ratings of
neutral and negative English and Thai words. These differences can be accounted for by two
reasons. Firstly, both of these studies had small, linguistically homogeneous samples, and
secondly, both compared a small sample of words. Furthermore, both studies had their bilinguals
rate both languages, which could affect how semantically linked the L1 and L2 translations of
each word were in the study.

We proposed two opposing theories regarding these differences in emotional language between
L1 and L2 speakers. The first theory, based off of Perfetti’s (2007) Lexical Quality Hypothesis,
proposed that the difference between L1 and L2 readers of English is simply due to a degraded
mental representation of the word. Due to their less extensive and diverse experience with words
in L2, bilinguals may be expected to demonstrate a less precise and entrenched knowledge of
both the denotations and emotional connotations of those words than their L1 counterparts
(Hellman, 2011; Wolter, 2001). This semantic knowledge would be particularly incomplete in
situations that do not provide sufficient learning opportunities: either words only occurring rarely
in language use, or bilinguals not having substantial exposure to L2, or both. In order to support
this theory, our data would have to suggest that the word’s frequency should play a vital role in
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the difference in L1 and L2 readers. Additionally, L2 proficiency should play a role in how L2
raters respond to the word - if the word is well represented in our L2 rater’s mind (higher

proficiency), more proficient L2 readers should rate words similarly to L1 raters.

Our data supported these claims - we found a significant effect of the frequency of a word
impacted the way L2 raters responded to the emotion of that word. More frequent words resulted
in more native-like affective responses. Furthermore, self-rated L2 reading proficiency
significantly interacted with the difference between L1 and L2 raters — more proficient raters

gave responses that resembled L1 raters.

The second hypothesis, centered around Barsalou’s (1999) Embodied Theoretical Approach to
Language, as well as Dual Coding Theory (Clark & Paivio, 1991) and recent work by Kousta et
al. (2011) proposes that word representation is encoded not only by meaning, but also by our
sensorimotor and emotional interactions with that word. That is, traces of episodic memory that
encode a word’s orthography, phonology and semantics during exposure to a word also encode
the bodily and emotional states of the person during that exposure (Kousta et al., 2011; Clark &
Paivio, 1991). This approach highlights the role of behavioural ecology, i.e., the differential use
of one’s native and non-native languages in a spectrum of communication settings. To support
this theory, we would need to find evidence that L2 readers use of English affects their emotional

responses to specific words.

Our data shows that this is precisely the case - words which are used by our L2 readers (language
used in a university setting) showed less difference between L1 and L2 ratings than words that
are seldom used by our L2 readers (words which they would use at home with their family). This
supports the hypothesis that a word’s emotionality is not only encoded by knowing the meaning

of the word, but interacting with that word in a second language.

Furthermore, we found that length of time spent in an English-speaking country significantly
affected how L2 raters responded to words. We found that the longer our L2 readers spent in
Canada, and thus, the more sensorimotor interaction they have had with English, the more
similar they were to native speakers of English. More specifically, an increase in real-world L2
exposure appears to gradually offset the attenuation of emotional responses characteristic of non-

native use of L2, and engenders a more intensive, native-like emotional engagement with L2
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lexical material. Thus, we conclude that word meaning and emotionality is created and stored as
complex mental representations built by a wide variety of codings, including verbal and

sensorimotor encodings.

These findings are in agreement with other studies which have found that the more everyday
interactions a bilingual has with a given word or concept, the more emotional that word
becomes. Puntoni, de Langhe, & van Osselaer (2009) found the more a concept is used in an L2

environment (rather than L1), the more emotional is becomes in a bilingual’s second language.

These findings shed light on classic questions in bilingual research which have been previously
difficult to disentangle. Although we were unable to determine whether proficiency or
embodiment impacted L2 ratings, we hope that researchers can make use of the norms we are

presenting, both in experimental work, but also to be used for further data mining.
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Appendix

Table 1: Descriptive statistics of participants’ English proficiency, including self-reported

months spent in Canada, age English began in school, subjective English skills (1-low, 7-high),

and percentage of time spent using English

Mean SD Min Max

Months in Canada 109.54 85.18 1.00 747.00

Age English taught in school  10.33 5.36 3.00 23.00
Subjective English listening skills 6.26 0.95 3.00 7.00
Subjective English speaking skills 6.04 1.16 2.00 7.00
Subjective English writing skills 594 124 3.00 7.00
Subjective English reading skills 6.17 1.02 3.00 7.00
Percentage of time using English ~ 45.53 19.86 5.00 100.00
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Table 2: Fixed effects of a regression model fitted to the L1-L2 difference in valence ratings,

with a critical interaction of valence by subjective English reading proficiency (EngReadN) and

a main effect of log transformed word frequency (IFreq). cValence stands for centered L1

valence. By-item SD = 0.433, by-participant SD = 0.242, residual SD = 2.66.

Estimate  Std. Error df tvalue Pr(> |t|)

(Intercept) 0.61 0.02 278 2.71 0.007

cValence 0.54 0.003 40740 17.80  <0.001

EngReadN -0.01 0.003 210.6 -0.36 0.72

IFreq -0.05 0.01 1986 -3.98 <0.001
cValence:EngReadN -0.06 <0.001 67540 -13.841 <0.001
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Table 3: Fixed effects of a regression model fitted to the L1-L2 difference in valence ratings,
with a critical interaction of valence by square-root transformed time lived in Canada
(sqrtmonth). cValence stands for centered L1 valence. By-item SD = 0.663, by-participant SD =
0.489, residual SD = 2.662.

Estimate Std. Error df tvalue Pr(> |t|)

(Intercept) 0.15 0.1 2229 0.70 0.48
cValence 0.27 0.02 7465 15.72 <0.001
sgrtmonth 0.017 0.01 2109 1.68 0.09

cValence:sqrtmonth -0.012 0.001 67780 -9.99 <0.001
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Chapter 3

Abstract

Warriner, Shore, Schmidt, Imbault, and Kuperman (2017) have recently proposed a slider task
in which participants move a manikin on a computer screen towards or further away from a word
and the distance (in pixels) is a measure of the word’s valence. Warriner et al. have shown this
task to be more valid than the widely used rating task but have not examined the reliability of the
new methodology. This paper investigates multiple aspects of the task reliability. In Experiment
1 (E1.1-1.6), we show that the sliding scale has high split-half reliability (r = 0.868 to 0.931). In
Experiment 2, we also show that the slider task elicits consistent repeated responses within a
single session (Experiment 2: r = 0.804), and across two sessions separated by one week
(Experiment 3: r = 0.754). Overall, the slider task, in addition to having high validity, is highly

reliable.

Keywords: valence; arousal; emotion; reliability
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Introduction

Words evoke affective responses, which can be indexed through subjective ratings of valence.
Norms for these responses are available in English (Bradley & Lang, 1999; Warriner et al.,
2013), French (Bonin et al., 2016; Monnier & Syssau, 2014), Spanish (Hinojosa et al., 2015;
Redondo, Fraga, Padrén, & Comesafa, 2007; Stadthagen-Gonzalez et al., 2017), Dutch (Moors
et al., 2013) and other languages. All of these studies, dating back to 1999 (Bradley & Lang,
1999), have one method in common; they present words in isolation and instruct participants to
evaluate their valence (from negative to positive) and arousal (from calm to excited) on a rating
scale from 1 to 9 (or in some cases, 1 to 7). A number of criticisms of this methodology led us to
develop a new methodology (Warriner et al., 2017), summarized below. The present paper
evaluates the reliability of this sliding scale methodology.

Criticisms of the popular rating scale fall into two main categories (Warriner, et al., 2017;
Westbury, Keith, Briesemeister, Hofmann, & Jacobs, 2014). The first class of criticism concerns
the nature of the data collected. A rating scale with 9 (or 7) individual points produces an
ordinal measure, whereas an interval measure is preferable for most statistical tests. In fact, most
papers treat this ordinal scale as an interval scale for statistical analyses, which can lead to
violations of assumptions. Related to this general criticism, the typical rating scale does not
allow a fine-grained output—observers can only provide integer responses, which can fail to
capture the subtle effects of emotion evoked by a word, or individual variability in affective
behaviour.

The second class of criticism concerns the necessity, within a typical rating study, to anchor the
affective evaluation. Depending on the words chosen for the anchors, observers can be biased to
overemphasize some words and diminish the impact of other words (Westbury et al., 2015).
Typically, the words chosen (e.g., “pleasant” and “unpleasant™) are too mild for words that raters
encounter in these studies, such as “rapist”. Inappropriate anchoring can lead to drift across the
study once extreme words are encountered. Ideally, the scale should allow observers to
maximize the range of values used without reliance on the specific words presented.

To counter these concerns, we developed the slider task (Warriner et al., 2017). A humanoid
manikin is placed in the centre of a vertical line, with a word at the top or the bottom of the line.
Participants, who are instructed that the manikin represents themselves, can slide the manikin as

close to or as far away from the word as they prefer. The distance from the word represents the
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participants’ affective response to a word; a greater distance indicates lower valence (more
negative) and a smaller distance indicates higher valence (more positive). Distance is a
continuous interval-scale variable, which is in practice discretized into a number of pixels! on a
computer screen, just like the continuous variable of time is discretized into fractions of seconds
by chronometric instruments. Warriner et al. (2017) found that distance was negatively
correlated with word valence in a variety of populations (undergraduates in lab: r = -0.62; adults
online: r =-0.58). Additionally, Warriner et al. (2017) found that the slider task is sensitive to
individual differences; those who are shyer tend to position the manikin farther from all stimuli
than those who are less shy (56 pixels or 10% of the scale). As well, the slider is sensitive to
gender differences; females position the manikin closer to words that are rated as being more
positive by female than male raters, and the same is true for males. The range of 600 pixels that
we utilize in the slider task also allows researchers to capture subtle individual differences that
were lost in a smaller 9 point ordinal scale (e.g., the subtle tendency of relatively sociable
individuals to keep a shorter distance to all words; (Warriner et al., 2017). These findings are in
line with an earlier proposal to move from discrete ratings scale to a continuous slider by
Albaum, Best, and Hawkins (1981). They stated that a discrete ratings scale and a continuous
scale produced similar aggregate data, but a continuous scale allowed for greater discrimination

at the individual level.

Finally, this task has no anchors and removes the mention of valence from task instructions. By
tapping into implicit approach—-avoidance tendencies, the task avoids explicit linkages to
artificial valence terminology (e.g., “pleasant” and “unpleasant”). The lack of traditional
semantic labels alluding to valence may alter the psychological construct measured by the slider
task, and may cause participants to tap into approach-avoidance behaviour instead of producing
affective responses (see the General Discussion below and the Future Directions in Warriner et
al., 2017). An argument can also be made that the lack of anchors may cause participants to be
confused and not perform the task as intended. Although possible, it is unlikely that participants
are confused or engage in a different behavioral pattern. Warriner et al. (2017) administered the

1 We thank our reviewers for bringing double density displays to our attention. In future studies, we will refer to
“steps” as our dependent variable of interest, rather than “pixels” which may be an inaccurate measurement on
double density displays.

73



Ph.D. Thesis — C.L. Imbault, McMaster University — Cognitive Science of Language

slider task with and without anchors and found that there was no difference in the functional
relationship between valence and distance. In sum, the slider task provides a new method of
collecting affective ratings that is more valid than past methods. The utility of a similar Affective
Slider method for measuring the valence and arousal of pictures taken from the International
Affective Picture System (IAPS) has been demonstrated by Betella and Verschure (2016).
Given the validity of the task (Warriner et al., 2017), we expect many researchers and clinicians
to be interested in the assessments of emotion that come from this task; however, before we can
evaluate individual and group differences in emotional responses, we must ask about its
reliability. The present paper evaluates the reliability of the slider task through several
converging methods: Experiment 1 utilizes previously collected data and applies a split-half
analysis (cf. Macleod et al., 2010); Experiment 2 collects new data in a repeated-measures design
within a single data collection session; and Experiment 3 uses a standard test—retest design from
two sessions separated by a week. In all cases, the measure of interest was the slope of the best
fitting regression line between distance from the word (cf. Warriner et al., 2017) as the
dependent measure and the normed rated valence of the word (cf. Warriner et al., 2013) as the
independent variable. To be specific, we assessed to what extent the slope of this line from one
sample predicted the slope from a second sample within the same individual. With a split-half
analysis, the two samples came from the same session (Experiment 1). With the repeated
measures design, observers rated the same words in two separate blocks of trials in one session
(Experiment 2); and, with the test-retest design the same words were rated on two separate
occasions separated by one week (Experiment 3). We performed an additional analysis in
Experiments 2 and 3 to remove the effect of valence, and instead measure the reliability of
distance. We assessed to what extent the distance from the word in one sample predicted the

distance from the word in a second sample within the same individual.

Experiment 1: Split Half Analysis

The split-half analysis utilized previously collected data (Warriner et al., 2017) to estimate the
reliability of the slider task. We combined the standard split-half analysis with a resampling
technique to enhance the robustness of our estimate and provide confidence intervals on our
reliability estimate (cf. MacLeod et al., 2010). Each experiment presented the same 250 words

drawn from separate quintiles of valence; there were 50 words rated for each of five different
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valence subranges. To determine split-half reliability, we randomly selected two samples of
twenty words from each quintile without replacement, creating two groups of 100 words. For
each group and each participant, we estimated a regression slope for distance as predicted by
valence: two regression slopes were thus generated for each participant. Reliability was
estimated by examining the correlation of these two slopes across participants. This sampling
was conducted 10,000 times for each of the five experiments, four of which are reported in
Warriner et al. (2017), and the fifth is data from the first session of the current paper’s
Experiment 3 (labeled here Experiments 1.1 — 1.5). The data from Experiment 2 was not
included in the split-half analysis as Experiment 2 only presented half of the 250 words used in
Experiments 1.1 — 1.5. These five experiments varied in experimental settings, task instructions,
and participant demographics. Experiment 1.6 analyzed the combined data from all five
experiments, weighing each experiment by the number of participants.

Method

Participants and Procedure. All experiments used a similar set of instructions and similar
numbers of participants (See Table 1 for specifics from each experiment; see Warriner et al.,
2017 for detailed methods). Each participant was seated in front of a computer monitor with a
screen resolution of 1024x768 placed approximately 57cm in front of the participant (E1.4 and
1.5 used an online version of the task—the specifics of the monitor and computer varied across
participants). Following a central fixation point, a humanoid manikin was presented at the centre
of the computer monitor along a line with a single word at the top or bottom of the screen (see
Figure 1). Participants moved the manikin up or down to position it at their preferred location as
close to, or as far away from, the word. Experiments 1.1, 1.2, 1.3 and 1.4 all had the same

instructions, which read:

[... On a] screen, you will see a word at the top of the screen with a vertical line below it.
There will be a person in the centre of that line. The person represents you. Your job is to
assess how close you would like to be to the word and communicate that by clicking a
point on the line to position the person (you). For example, if the word was DISASTER,
you'd probably want to be far away and would click somewhere on the line far away from
the word. But if the word was TRIUMPH you might want to be close and would place the

manikin somewhere on the line really close to the word. [...]
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Word

—e Click Here
1 To Continue

Figure 1. The slider scale: a humanoid manikin and word for each trial.
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Experiment 1.5 had a slightly modified set of instructions where anchor words like disaster or

triumph were not mentioned to the participant. Those instructions read:

[...] On each of the following screens, you will first see a plus sign in the centre. That's to
center the mouse for the next screen. Click on the plus and you will see a word either at
the top or the bottom with a vertical line below or above it. There will be a person in the
centre of that line. The person represents you. You can move "yourself" closer to or

further away from the word. Position yourself where you prefer to be. [...]

Stimuli The word set for each experiment was the same. It consisted of 250 monosyllabic words
chosen from a set of 13,763 words that had previously been rated for valence and arousal
(Warriner et al., 2013). The words were divided into 25 bins (5 quintiles of valence x 5 quintiles
of arousal) with 10 words randomly drawn from each bin. Thus, there were 50 words at each of 5
levels of valence, which varied in their arousal levels. This ensured that valence and arousal were
not correlated (p = -0.019), and thus in what follows we only measure any effects of valence and
not arousal. The mean word length was 4.4 characters, and the mean natural-log SUBTLEX
frequency was 6.3 (Brysbaert & New, 2009). We used natural-log frequency because frequency
is exponentially represented, and the natural log makes this distribution closer to normal and

easier to interpret.
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Table 1. A summary of participants, procedure and critical results (correlation between valence

and distance, and split-half reliability) of Experiments 1.1-1.5.

Participants Procedure Split Half Spearman
Results Brown
Correction
1.1 | 43 participants | Participants at McMaster University | p =0.873, 95% | p = 0.932, 95%
(35 female), took part in the study for partial ClI [0.800, ClI [0.889,
ranging from 17 course credit. No more than 10 0.926] 0.962]
to 25 years of participants at a time completed the
age (M =19.07, | study in a computer lab on campus.
SD =1.98) This data is taken from Warriner et
al.’s (2017) Experiment 1.
1.2 | 30 participants | Participants at McMaster University | p = 0.868, 95% p =0.929,
(all female), took part in the study for partial ClI[0.786, 95% CI [0.880,
ranging in age course credit. No more than 10 0.929] 0.963]
from 18 to 21 participants at a time completed the
(M=19,SD = study in a computer lab on campus.
1.02) Prior to the start of the experiment,
participants were given 4 personality
questionnaires to fill out. This data is
taken from Warriner et al.’s (2017)
Experiment 2.
1.3 | 36 participants | Participants at McMaster University | p =0.883, 95% | p = 0.938, 95%
(33 female) took part in the study for partial Cl[0.812, CI [0.896,
ranging in age course credit. No more than 10 0.934] 0.966]
from 18 to 27 participants at a time completed the
(M =18.69,SD | study inacomputer lab on campus.

= 1.59)

This data is taken from the first

session of the present Experiment 3.
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14

32 participants
(13 female),
ranging in age
from 19 to 55
(M =34.06, SD
= 8.68)

An ad was posted on Amazon
Mechanical Turk for participants to
complete the study from their home

for monetary compensation. All
participants were based in the USA.
This data is taken from Warriner et
al.’s (2017) Experiment 3.

p = 0.931, 95%
CI [0.886,
0.963]

p = 0.964, 95%
C1 [0.939,
0.981]

1.5

36 participants
(13 female)
ranging in age
from 21 to 60
(M =34.42,SD
=8.95)

An ad was posted on Amazon
Mechanical Turk for participants to
complete the study from their home

for monetary compensation. All
participants were based in the USA.
Anchors were removed from the
instructions given to participants.
This data is taken from Warriner et
al.’s (2017) Experiment 4.

p = 0.898, 95%
CI[0.831,
0.945]

p = 0.946, 95%
CI [0.908,
0.972]

1.6

177 participants
(124 female),
ranging in age
from 17 to 60

(M=24.81, SD

=9.31)

The data from experiments 1.1
through 1.5 were compiled together
to create one data set.

o = 0.891, 95%
CI [0.859,
0.917]

p = 0.942, 95%
CI [0.924,
0.957]
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Results and Discussion

The primary dependent variable for all experiments was the distance between the position of the
manikin when the participant pressed the Submit button and the presented word, measured in
pixels (range = 1 (closest to the word) — 600 (farthest away from the word)). The participants
were able to move the manikin as many times as they wanted before clicking Submit—only the
final location of the manikin was used in our data analysis. The independent variable of interest
for all experiments presented here was the word’s valence rating (Warriner et al., 2013), which

varied between 1 (very unhappy) and 9 (very happy); each word was rated by at least 20 raters.

To assess the split half reliability of each experiment, we separated the 250 words in the
stimulus list into 5 bins of valence, broken down by quantiles. We randomly selected 20 words
(from approximately 50 words), without replacement, from each bin twice for each participant,
to construct two separate groups of 100 words (20 words X 5 bins). In each group, we computed
the slope (i.e., the beta coefficient) of the respective regression line between valence and
distance. This resulted in 2 slope coefficients for each participant. We then found the correlation
for these two slope estimates across all participants. We repeated this process 10,000 times
which resulted in 10,000 correlations. The mean of these 10,000 correlations provided our
estimate of the split half reliability; the distribution of correlations allowed us to estimate
confidence intervals. We used R version 3.01 (R Core Development Team, 2013) to perform our
statistical analyses in this and subsequent experiments.

The split half reliability for each of Experiments 1.1 — 1.5 ranged from 0.868 to 0.931
(see Table 1 and Figure 2), which can be considered a very high level of reliability. Experiment
1.6 combines the data from all 5 experiments and weighs each experiment by the number of
participants. This analysis produced a reliability of 0.891 [95% CI = 0.859-0.917]. Thus, this
new method of collecting affective ratings towards words provides a reliable measure of valence.
This was found across multiple experiments with different participant pools, recruitment

methods, and experimental settings.
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Split-half reliability

Experiment

Figure 2. Estimated split-half reliability of Experiments 1.1-1.5 with 95% confidence intervals
mapped on the y-axis. The grey shaded areas depict the 95% confidence interval of the weighted

mean of the reliability estimates.
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Experiment 2: Within Session Repeated Measures Reliability

Although the split-half analysis provides a good estimate of reliability, there are some challenges
in the present case. First, different words are used across the two samples for each participant in
each simulated set. Second, the participant is in the same experimental session and thus the same
mental state—if we want to conclude that this task provides a stable measure of valence we need
to test participants multiple times. Specifically, we need to assess the ability of the task to elicit
similar responses to multiple presentations of the same stimuli. The present experiment used a
test—retest paradigm where the same words were presented twice within a one-hour experimental
session. Both blocks, which were completed sequentially without any substantial break,
contained identical stimuli presented in pseudorandom order. In order to test the reliability of
distance as a metric of valence, we evaluated the correlation between two slopes (one from each
block) of the best-fitting regression line where valence predicts distance from the word (Analysis
1). Unlike Experiments 1.1-1.5, we used all words in the two blocks to compute the regression
slope estimates. In order to test the reliability of distance to a word as a behavioral outcome
(regardless of valence), we evaluated the correlation between responses to any given word

produced by each participant in block 1 vs block 2 (Analysis 2).

Method

Participants. Sixty-four undergraduate students at McMaster University in Hamilton, ON
participated in this experiment for partial course credit. The data from thirteen participants were
removed (seven participants did not make a response on more than 25% of the trials (38 trials),
and an additional five participants were not native speakers of English). The remaining 52 (43
women, 48 right-handed) participants ranged in age from 17 to 22 (M = 18.75, SD = 1.17).

Affective Stimuli. We randomly selected half of the words (125 words) from Warriner et al.
(2017) Experiment 1: for word selection criteria see Experiment 1. All participants in this

experiment saw the same 125 words.

Procedure. Participants were tested in groups of ten or less in a computer lab. Each participant
was seated in front of a monitor with a screen resolution of 1024 x 768. After completing a set of
demographic questions (including age, sex, handedness and education), participants were
instructed to complete the slider task. The task began with a fixation cross centred on the screen;

each trial started by clicking on the cross. The affixation cross was replaced with a humanoid
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manikin centred on a vertical line in the center of the computer screen; the word for that trial was
randomly presented at either the top or the bottom of the vertical line, and participants were
instructed to slide the manikin (or click a destination on the line) however close or far they
wanted the manikin to be from the word. The instructions were the same as the present
Experiments 1.1-1.4. After the participants moved the manikin to its final position, they clicked a
Submit button, located to the right of the slider (see Figure 1). The experiment was programmed

using Experiment Builder software (SR Research, Kanata, ON, Canada).

Participants completed five practice trials, and then asked if they had any questions before the
experiment proceeded. Each participant saw each of the 125 words twice, once in the first half of
the Experiment (Block 1), and once in the second half (Block 2). The word order was
randomized separately in both blocks of the Experiment. The participants were not made aware
of the two separate blocks, and were not told the test—retest purpose of the study. Because of a
programming error, some participants saw an additional five words for a third time at the end of

the experiment. These additional responses were removed from data analysis.
Results and Discussion

Analysis 1 The variables used in this analysis were the same as those used in Experiment 1 with
the manikin’s distance from the word as the dependent variable and word valence as the

independent variable.

To compare individual performance between experimental blocks, we first estimated the effect
of valence on the distance of the manikin from the word for each participant and for each half of
the experiment. Specifically, for each participant we fitted two ordinary linear regression models
(one for 125 words in each half) estimating the effect of valence on the manikin’s distance from
the word. We operationalized the effect as the slope (the beta coefficient) of the regression line.
Since words presented in both blocks were identical (though ordered differently), a reliable
performance would elicit similar slopes in an individual, throughout the experiment. This step
generated two sets of 52 slope coefficients (corresponding to 52 participants and the two blocks).
We then calculated the correlation between the two sets of regression coefficients as a measure

of the test-retest reliability within one experimental session.
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The distance of the manikin from the word was negatively correlated with valence of the word in
both blocks (first block: Pearson’s r = -0.572, df = 6498, 95% CI [-0.587,-0.555], p < .001;
second block: Pearson’s r = -0.570, df = 6498, 95% CI [-0.586,-0.553], p < .001) as well as the
whole experiment together (Pearson’s r = -0.570, df = 12998, 95% CI [-0.582,-0.559], p < .001).
As observed in our previous work (Experiment 1; Warriner et al., 2017), participants moved the

manikin closer to positive words, and moved it further away from negative words.

The correlation between two sets of slope coefficients was high (r = 0.804, df =50, 95% ClI
[0.680, 0.883], p <.001). This demonstrates that valence affects participants’ performance in the
slider task similarly in the first and second half of the experiment, and also elicits similar
responses to the same stimuli presented a second time. The slider task has a high test-retest

reliability within one experimental session.

Analysis 2 The variables used in this analysis are the manikin’s distance from the word as the

dependent variable and block number as the independent variable.

We compared the distance from the word within participant across the two blocks. Specifically,
for each word, we generated two lists of distance values for block 1 and block 2 respectively:
e.g., distance to word “chore” produced by participant 1 in block 1 would make the first element
in list 1, and distance to the same word produced by the same participant in block 2 would make
the first element in list 2. Thus, each list contained 52 elements for each participant, repeated for
each word. We correlated the two lists for each word, with the correlation coefficient as a
measure of how reliably that word is rated within participant across blocks. The second step was
to evaluate the central tendency and dispersion of correlation strength across words. The mean
correlation, or the reliability of the distance measurement, within a single session was
moderately high (7;,,0q4n = 0.603, SD =0.155, CI [0.297, 0.867]). This demonstrates that the
participants reliably responded with a similar distance in the first and second block within a

single session.

Experiment 3: Across Session Test Retest Reliability

In Experiment 2, we showed that participants’ performance was replicable within one

test—retest session. Another aspect of reliability is whether the task elicits similar responses to the

85



Ph.D. Thesis — C.L. Imbault, McMaster University — Cognitive Science of Language

same stimuli over time. We presented the same slider task to participants twice, with
experimental sessions separated by a week. The task was expected to produce similar results

over the two sessions.
Method

Participants. Forty-five undergraduate students at McMaster University participated in this study
for partial course credit. None of the participants had participated in similar studies prior to
completing this study. Forty-two of the participants attended the second retest part of the
experiment. The remaining three participants were excluded from data analysis. Three additional
participants were removed from analysis because they did not respond to more than 25% of trials
(62 trials). An additional three participants were removed from analysis due to not being native
speakers of English. The remaining 36 native English speakers (33 female) ranged in age from
18to 27 (M = 18.69, SD =1.58).

Affective Stimuli. The stimuli used in this experiment is the same list of 250 words from Warriner

et al. (2017), as described in Experiment 1.

Procedure. The procedure for this experiment was nearly identical to Experiment 2. Participants
signed up to take part in a two-part study. The second session took place a week after the first
session. The instructions given to participants were the exact same as those given in Experiment
2. Participants were first shown 5 practice words, and then were presented with 250 experimental
trials. The 250 words were presented in one block, and were randomly ordered. The participants
were given the same set of instructions and the same words the second time they came in for the
study, though the order of words in each session was randomized differently. They were not told
that the words presented would be the same as the first session, and they were not informed of
the purpose of the study. Because of a programming error, some participants saw some words for
a third or fourth time at the end of the experiment. These additional responses were removed

from data analysis.
Results and Discussion

Analysis 1: The variables used in this analysis were the same as those used in Experiment 1 and
Analysis 1 of Experiment 2, with the manikin’s distance from the word as the dependent variable

and word valence as the independent variable.
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To measure the reliability of individual performance in the slider task over time, we first
estimated the effect of valence on the distance of the manikin from the word for each participant
and for each half of the experiment, using ordinary linear regression models (see Experiment 2).
This step generated two sets of 36 slope coefficients (corresponding to 36 participants and the
two blocks). We then calculated the correlation between the two sets of regression coefficients as

a measure of the test-retest reliability within two experimental sessions separated by one week.

The distance of the manikin was negatively correlated with the valence of the word for both
sessions (First session: Pearson’s r = -0.559, df = 9178, 95% CI [-0.573,-0.544], p < .001; second
session: Pearson’s r = -0.532, df = 9178, 95% CI [-0.546,-0.517], p < .001) and the two sessions
together (Pearson’s r = -0.545, df = 18358, 95% CI [-0.555,-0.535], p < .001). Participants

moved the manikin closer to positive words, and moved it further away from negative words.

We calculated the effect of valence on distance for each participant and for each experimental
session. A correlation between the two sets of slope coefficients was strong and significant
(Pearson’s r = 0.754, df = 34, 95% CI [0.566, 0.868], p < .001). This demonstrates that valence
of the same set of stimuli affects participants’ performance in the slider task similarly in the first

and second experimental sessions. The slider task has high test-retest reliability over time.

Analysis 2: The variables and statistical analysis is identical to Analysis 2 of Experiment 2; the
manikin’s distance from the word as the dependent variable and block number as the
independent variable. The only exception is the difference between block 1 and block 2 in

Experiment 2 are now represented as session 1 and session 2.

The mean correlation, or the reliability of the distance measurement, across two experimental
sessions was moderate (7;,,0q4n = 0.436, SD =0.201, CI [0.047, 0.805]). This demonstrates that
the participants reliably responded with a similar distance in the first and second experimental

session.

The reliability in Experiment 3 is, unsurprisingly, lower than in Experiment 2 (r = 0.754 &
0.804, respectively). This is due to the difference in the length of time between the retest
sessions; Experiment 2 had no time between sessions, whereas Experiment 3 had a week

between sessions. The same decrease is found in the reliability of the distance measurement,
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where a separation by a week (7;,,.4n = 0.436) caused more variability in responses than the

same-day session ((73,eqn = 0.603).
General Discussion

The slider task provides a reliable, valid and easily reproducible way to capture human
affective judgements of words presented in isolation. We hypothesize that this conclusion can be
extended to include other types of stimuli, such as pictures, sounds or linguistic phrases. As
argued in Warriner et al. (2017), the slider task has addressed numerous criticisms relating to the
validity of rating-scale affective judgements. The slider task removes any emotional anchors
from the instructions that may potentially affect participants’ ratings (see Westbury et al., 2015).
Warriner et al. (2017) demonstrated that the functional relationship between valence and distance
was not affected by the presence or absence of anchors. The present study additionally
demonstrates that there is no difference in the reliability of the task (see Experiments 1.1-1.4
with anchors, and Experiment 1.5 without anchors). Critically, the slider task also allows for a
more fine-grained measure of affective judgements, and robust detection of subtle individual
differences in response patterns on an interval scale. A question that was left unanswered in
Warriner et al. (2017) is whether the slider task and its measurement of individual differences is

reliable.

This paper confirms that the slider task performed well on many psychometric reliability
measures. In Experiment 1, we demonstrated that the slider task has a high split-half reliability
across multiple studies. Participants responded to a words’ valence with a high degree of
similarity across randomly divided halves of experiments. In Experiment 2, we further confirmed
that the slider task is reliable across one hour-long session where a set of words were presented
twice. Participants responded similarly to a word’s valence in both the first and second half of
the session. In Experiment 3, we showed that the slider task is reliable over time. Participants
were affected by valence similarly within two sessions which presented the same words that
were separated by a week. We also observed in Analyses 2 of Experiments 2 and 3 that the
reliability of producing a distance value is consistently lower than the reliability of that distance
value as an index of valence. In other words, over two sessions participants were less consistent
in how they approached or withdrew from a given word, but in both sessions those responses

were driven by the word’s valence to a greater degree and with greater consistency. This
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suggests that absolute values of the distance to words varying in valence are less reliable (and

theoretically less informative) than the values of distance relative to the word’s valence.

We believe these reliability results, along with the findings from Warriner et al. (2017), show
that a sliding scale is a useful tool for collecting affective responses to words, in that it is both
valid and reliable. The slider scale shows added utility over a typical discrete ratings scale. Both
scales produce similar aggregate data, but the continuous slider scale allows for more detailed
responses that are crucial when studying individual differences. As well, unlike a ratings scale, a
sliding scale does not rely on anchor terms that are related to valence, a problem which was
discussed in Westbury, Keith, Briesemeister, Hofmann, and Jacobs (2015). Additionally,
affective ratings are often used in analyses as an interval data, even though they collect ordinal

data. The data obtained from the sliding scale are interval.

One possible limitation of the slider task is discussed at length in Warriner et al. (2017): the
slider task may be tapping into valence or a related but different psychological construct such as
approach-avoidance behaviour, or both. Valence is known to be strongly linked to motivational
systems which drive appetitive and aversive responses, to a degree that disentangling these
constructs presents a considerable difficulty (see among others, Carver & White, 1994; Lang,
1995). The present method does not enable us to partial out an independent contribution of
motivational systems to individual affective responses. While the slider scale is demonstrably a
reliable tool for quantifying valence, the question of its link to the approach-avoidance behavior

will need to be studied further.

Moreover, it is important to note that we are looking at only one of the two dimensions of affect
(J. Russell, 1980), i.e., valence and not arousal. Valence is the measurement of negativity to
positivity, whereas arousal is the measurement of calmness to excitedness (J. Russell, 1980). The
wording of our sliding scale only taps into valence measurement, whereas other slider scales

were able to capture arousal as well (Betella & Verschure, 2016).

In sum, multiple methods confirm that the slider task is very reliable within participants.
Additionally, our split-half analysis of a combined dataset (see Exp. 1.6) showed the task’s
reliability between participants. We conclude that the task has the high degree of reliability that
is essential not only for the overall utility of the task for measuring affective responses, but also

for its ability to detect subtle patterns of individual variability.
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Abstract

The perspective-taking ability to imagine another person’s feelings and thoughts is paramount
for successful communication. This study pursued two questions regarding the link between
perspective-taking and depressive symptomatology in a task where participants provided
responses to words ranging in their positivity. First, we examined in a between-participants
experimental manipulation how the presence of depressive symptoms influenced participants’
emotional reactivity. Second, we measured within-participants, how their responses change as a
function of the perspective they are assigned to take, that of a depressed or a non-depressed
person. Our main interest is in the interaction of the two effects: we examine how one’s
emotional state determines the ability to engender someone else’s responses. Our central finding
is that depressive symptoms lead to emotional insensitivity, i.e., weaker responses to extremely
positive and negative words. Furthermore, depressive symptoms come with a much weaker
ability to take a non-depressed perspective. Finally, non-depressed participants demonstrated an
excellent ability to mimic the blunt affect of depression when responding for the other group,
suggesting that the outlook of a depressed individual is available to people throughout the range
of depressive symptomatology. We discuss the implications of these findings for quantifying

emotional reactivity during depression, as well as the diagnosis and prognosis of depression.
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Introduction

The ability to take the perspective of another person, i.e., to imagine that person’s feelings and
thoughts, is at the core of human social interaction and is the glue for a functional society
(Decety & Batson, 2007; Premack & Woodruff, 1978). A central question we ask in this paper is
whether the perspective-taking ability undergoes any transformation in depression. This question
requires knowledge of how well-developed perspective-taking is in non-depressed individuals
and how the presence of depressive symptoms affects it. Specifically, we examine two novel
questions: (i) whether people with depressive symptoms can imagine emotional states of non-
depressed people and (ii) how accurately can non-depressed people mimic the emotional states
of depression. Our choice of depression for pursuing question (i) has several reasons. First, the
very definition of this mood disorder cites “hopelessness, anhedonia, loss of interest” and other
markers of affective impairment (American Psychiatric Association, 2013). Thus, one’s
emotional state in depression tends to differ greatly from a non-depressed one. The literature also
reports that depression comes with a weakened Theory of Mind and thus a weaker understanding
of others” emotions (Premack & Woodruff, 1978; Wang, Wang, Chen, Zhu, & Wang, 2008;
Wolkenstein, Schonenberg, Schirm, & Hautzinger, 2011). This is possibly due to increased self-
focused attention (Mor & Winquist, 2002), an obvious obstacle to taking another perspective.
Whatever the cause, the deficit in perspective-taking is clinically important, because it has been
argued to lead to a feeling of interpersonal isolation and loneliness (Decety & Batson, 2007;
Mcwhirter, Besett-Alesch, Horibata, & Gat, 2002), exacerbating depression and social anxiety
(Eisman, Stoddard, Heinze, Caldwell, & Zimmerman, 2015; George, Blazer, Hughes, & Fowler,
1989; Ostaszewski & Zimmerman, 2006).

Despite the monumental literature of depression and affect, there has been little to no direct
research on perspective-taking in this literature, as opposed to related concepts of empathy and
Theory of Mind (Farrow & Woodruff, 2008; Y. Inoue, Yamada, & Kanba, 2006; O’Connor,
Berry, Lewis, Mulherin, & Crisotomo, 2007; Wang et al., 2008; Wolkenstein et al., 2011). In this
paper, we make a distinction between perspective-taking and Theory of Mind. We define Theory
of Mind as the ability to understand that others have their own mental states that are different
from our own (Premack & Woodruff, 1978). Perspective-taking, on the other hand, is the ability

to put yourself into someone else’s shoes; to understand and perceive how others feel (Batson et
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al., 1997). Though these terms are related and often confused, we construe them as different
constructs. The keyword search with “perspective taking” and “depression” retrieved only 42
PUBMED citations on September 5%, 2017, none of which directly address this relationship, but
see (Thoma, Norra, Juckel, Suchan, & Bellebaum, 2015). Intriguingly, the opposite is also true:
little is known about whether a non-depressed person can construe the point of view of a person
with depression, i.e., our question (ii). Yet there are indications that this ability is important to
the prognosis of depression. Increased perceived social support and understanding are negatively
correlated with depression severity (Peirce et al., 2000) and protect against postpartum
depression (Cutrona & Troutman, 1986). Thus, our second focus is on whether non-depressed

individuals can mimic the emotional state of depression.

Our study examines individuals’ responses to a broad range of emotion-laden linguistic stimuli,
while those individuals take on a perspective of a person with and without depression. This task
is administered within-subjects, giving insight into how strongly the change in perspective
influences the magnitude and polarity of emotional responses. We manipulate the required
perspective and select individuals with varying severity of depressive symptoms. Specifically,
we quantify how the severity of one’s depressive symptoms (as measured via a clinical self-
report assessment) modulates one’s ability to take another perspective. There are at least two
ways to approach our questions. One possibility is to ask participants to self-identify as
depressed or non-depressed, and then instruct them to complete the task for their own group and
the opposite group. This approach would afford an insight into a person’s own emotional
reactivity, but it would also come with a cost. Specifically, the experimental demand of
categorical self-identification can elicit cognitive and social response biases (including the in-
and out-group stereotyping) (Orne, 1962) when taking their own purported perspective and the
opposite perspective. For these reasons, we took a different approach: we did not ask participants
to identify their depression status, and we instructed all of them to complete a task from the
perspective of a depressed and a non-depressed person. One aspect of their behaviour that we
cannot measure using this approach is the knowledge of how participants would have behaved
with their own perspective. We do, however, gain insight into their perspective-taking abilities,
operationalized as a difference between two perspectives that they have to take. This insight is

the focus of our study; we leave the exploration of the first approach to future research.
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In what follows we formulate our hypotheses and outline an experimental task that enables these

measurements.

First, if individuals can take on the perspective of someone with depression, they are expected to
show affective behaviour similar to that found in depression. What does this behaviour look like?
People who have depression experience a pessimism bias and predict negative outcomes for their
future (Pyszczynski, Holt, & Greenberg, 1987), whereas people without depression are more
optimistic (Sharot, 2011). But the exact characteristics of affective behaviour in depression are
unclear. One of the most common symptoms is anhedonia, or the loss of pleasure: it leads to
reduced positive affect and weaker responses to positive stimuli, known as positive attenuation
(Epstein et al., 2006; Watson, Clark, & Carey, 1988). Other literature reports that those with
depression have blunted emotion across the entire range, emotion context insensitivity, and their
perception of the world is neither positive nor negative, but neutral (Bylsma, Morris, &
Rottenberg, 2008; Rottenberg & Gotlib, 2004). Behaviourally, this surfaces as lethargy, fatigue,
and lack of influence from external emotions. In other words, a “depressed” perspective might
arguably cause responders to give weaker responses to positive words only (replicating positive
attenuation) or to the entire word range (replicating emotion context insensitivity). Conversely,
an assumed “non-depressed” perspective is expected to lead to a broader, unconstrained range of

emotional responses.

Second, in line with the literature on traits similar to perspective-taking, such as Theory of Mind,
we expect the responder’s severity of depressive symptoms to modulate their perspective-taking
ability. An oft-cited reduction in the Theory of Mind performance among depressed individuals,
as well as a relatively pessimistic outlook associated with hopelessness suggest that depressive
symptoms may come with inability to put oneself into another’s shoes (Abramson et al., 1989; Y.
Inoue et al., 2006; Yumiko Inoue, Tonooka, Yamada, & Kanba, 2004; Pyszczynski et al., 1987,
Wang et al., 2008; Wolkenstein et al., 2011). Thus, we predict that, while taking different
perspectives, an average individual with depressive symptoms will change their emotional

responses to words to a lesser degree than an average individual without these symptoms.
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An experimental paradigm that enables us to pursue these hypotheses within-subjects is that of a
slider task (Warriner et al., 2017). The task consists of a scale and a humanoid manikin. The
manikin is placed in the center of a (typically vertical) scale on a computer screen and can either
represent the participant or someone else. Additionally, a word appears at the top or the bottom
of the screen. Participants are instructed to move the manikin as close to, or as far away from, the
word as they would prefer to be: they can be instructed to convey their own judgment or that of
another person’s perspective. The distance the manikin is from the word represents the affective
rating of that word by the participant (smaller distance is higher valence; see Figure 1). Warriner
et al. have found that the affective ratings from this task, when the referent was the participant,
strongly correlated with affective ratings from a Likert scale, while (Imbault, Shore, &
Kuperman, 2017) have demonstrated that the slider task is a reliable measure of valence for
words both within and across individuals. The benefit of the slider method, compared to the
ratings method, is that we can easily change the referent for the affective ratings, asking people
to rate the emotion of words for someone who is not themselves. In the present task, all
participants were asked to respond on a slider scale to a selection of words representing the entire
spectrum of positivity and negativity, taking on the perspective of either a depressed or a non-
depressed person. The outcomes allow for an easy quantification of the influences that
perspective-taking and the presence or absence of depressive symptoms have on affective

behaviour.
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Figure 1 Illustration of the two conditions in the slider task with a sad (left) and neutral (right)
manikins and how the distance to the word is calculated. Participants only see one manikin at

any given time.
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Results and Discussion

The initial raw data set consisted of 13,458 trials. Fifteen participants completed the task (at least
partially) twice; we removed their second pass from analyses (2,808 trials), resulting in 10,650
trials. An additional 300 trials (2 participants) were removed from analysis due participants not
completing the QIDS, resulting in 10,350 trials. We then, post-hoc, removed participants who
fell outside of our extreme-groups QIDS criteria, outlined above. The resulting data pool
contained 6,877 trials from 47 participants.

The Basic Empathy Scale can be broken down in two sub-scales; cognitive empathy and
affective empathy. Overall empathy scores for the non-depressed group, which ranged from 59
to 95 (M = 75.923, SD = 10.103), were not significantly different from the depressed group,
which ranged from 60 to 98 (M = 80.476, SD = 10.196) (t =-1.528, p = 0.134). Additionally,
cognitive empathy scores for the non-depressed group, which ranged from 28 to 43 (M = 37.54,
SD = 4.12), were not significantly different (t = -0.089, p = 0.93) from the depressed group,
which ranged from 26 to 45 (M = 37.67, SD = 5.46). Interestingly, the depressed group had
higher affective empathy scores than the non-depressed group (depressed: range 30:53, M =
42.81, SD = 7.35; non-depressed: range 26:52; M = 38.38, SD = 7.25; t = -2.06, p < 0.05). All
empathy scores were not found to influence individual performance in the slider task, nor did
they enter into an interaction with any critical variable: they are not reported further. We thank

an anonymous reviewer for suggesting this analysis.
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Figure 2. Distance from the word shown by depressed and non-depressed participants with both

conditions (sad and neutral face)
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A regression model with the three-way interaction of Face x Group x Valence quantifies changes
in affective behaviour (manikin’s distance to target word) caused by the assumed perspective,
word valence and the severity of depressive symptoms, see Table 1. Figure 2 visualizes the
response patterns by presenting the effect of valence on distance for a depressed group (left
panel) and a non-depressed group (right panel) and for a sad and neutral manikin (dashed and
solid lines respectively). The plot is based on linear fits to raw data: visual inspection of a plot
with model predictions reveal that they are a close fit to Figure 2. In what follows, we describe
patterns of interest based either on the model with a three-way interaction in Table 1 or the
models that highlight specific contrasts by using two-way interactions nested in that bigger

model (not shown).

In all conditions, greater word valence came with a shorter distance between the manikin and the
word. In line with all prior reports (Imbault et al., 2017; Warriner et al., 2017), positive emotion
is associated with an approach behaviour. However, marked differences were observed both
across groups and across experimental conditions in how strongly the range of positivity
influenced responses to words. The steepest slope (and the stronger effect of valence and range
of responses) was found in the non-depressed group taking a neutral perspective (B = -79.58,
which is a measure of change in pixels per 1 unit of valence). The respective slope values for
depressed participants with neutral manikin, non-depressed participants with sad manikin and
depressed participants with sad manikin were B = -51.44, -26.23 and -33.46.

These data enable us to answer the questions posited in the Introduction. Our first analysis
compares the change in perspective, arising from completing the task with a sad face versus a
neutral face (i.e., mimicking a non-depressed versus a depressed perspective). Both groups
changed their behaviour in a way that showed a blunter affect with a sad, depressed perspective
(dashed lines had flatter slopes than solid ones in both panels). Yet in the non-depressed group
the change in perspective had a much stronger effect on distance than in the depressed group
(non-depressed: B =52.987, SE = 4.637, t = 11.428, p < 0.001; depressed: B = 18.309, SE =
5.153, t = -3.553, p<0.001). This cross-group difference between conditions was significant, as
the three-way Face x Group x Valence interaction showed (B = -35.487, SE = 6.975, t = -5.088,
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p < 0.001). Taken together, these findings indicate that all participants are capable of

perspective-taking, yet this ability is weakened in people with depressive symptoms.
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Predictor Estimate SE t-value | pvalue
Intercept 322.309 | 8.753 36.823 | <0.001
Valence -33.803 | 12.319 -2.744 | 0.008
Non-depressed Group 2.730 | 11.185 0.244 0.808
“Neutral” Face -9.208 | 6.345 -1.451 0.147
Valence: Non-depressed Group 5.508 | 16.297 0.338 0.737
Valence: “Neutral” Face -18.036 | 5.104 -3.534 | <0.001
Non-depressed Group: “Neutral” Face 0.242 | 8.637 0.028 0.977
Valence: Non-depressed Group: “Neutral” Face -35.487 | 6.975 -5.088 | <0.001

Table 1: Linear mixed-effects model fitted to the distance of the manikin from the word. N =

6858. SD of random by-word intercepts = 33.55, SD of random by-subject intercepts = 32.08,

SD of by-subject random slopes of valence = -0.21, SD of residual = 173.30. Reference levels

are “depressed” for Group, and “Sad” for Face.
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How good were participants in changing their perspective? Individuals in the non-depressed
group were extremely accurate in approximating the behaviour of individuals with depressive
symptoms when both groups were moving the sad manikin (dashed lines across panels in Figure
2). There was no reliable contrast in the valence slopes for these two groups when operating the
sad manikin (B = 5.686, SE = 16.369, t = 0.347, p = 0.730). However, the opposite was not true.
Individuals with depressive symptoms were unable to change their perspective and replicate the
wide range of emotional responses characteristic of non-depressed individuals when both groups
moved the neutral manikin. The difference between the two groups’ slopes in the neutral-face
condition was marginally significant (B = 29.889, SE = 16.241, t = 1.840, p = 0.07), with the
depressed group’s slope being 29.89 pixels (or 4.5% of the available distance scale) flatter than
the non-depressed group per unit of valence (solid lines across panels in Figure 2). Across the
entire range of valence, this difference equates to 29.57% of the available scale.

Finally, the patterns demonstrate that either depressive symptoms or a depressed perspective
have impact on the entire range of valence, and not specifically positive or negative stimuli. A
hypothetical regression line that would show a perfect symmetry between impacts on positive
and negative words is predicted to have an intercept of 325 pixels (the middle of the slider scale)
at the mean value of the valence range. In fact, all regression lines were nearly perfectly
centered: all intercepts were within 10 pixels of the mid-point of the slider scale, see Figure 2
and relevant contrasts in Table 1. This finding sheds light on a long-standing debate of whether
the pessimistic outlook only influences the positive side of the emotional spectrum, its negative

side, or the entire spectrum: the latter is true.

General Discussion

This study pursued two novel questions regarding emotional states of depressed and non-
depressed individuals and their respective abilities to take each other’s perspective. First, we
quantified between participants how the presence or absence of depressive symptoms influenced
the magnitude of their responses to words representing an entire range from very negative to
very positive. Second, we measured within-participants how their responses change as a function

of the perspective they are assigned to take, that of a depressed or a non-depressed person. Our
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main interest is in the interaction of the two effects: we examine how one’s emotional state

determines the ability to imagine someone else’s responses.

Unsurprisingly, individuals with depressive symptoms respond differently to emotional stimuli
than those without depression. In line with previous literature (Bylsma et al., 2008; Epstein et al.,
2006; Rottenberg & Gotlib, 2004; Watson et al., 1988), when the participants with depressive
symptoms operated the sad manikin, they did not use the entire range of the slider scale, but
instead remained relatively neutral to all levels of valence. One of our questions concerned
whether blunted emotion was specific to positive attenuation (Epstein et al., 2006; Watson et al.,
1988) and thus restricted to anhedonia, or the entire scale, expressed as emotion context
insensitivity (Bylsma et al., 2008; Rottenberg & Gotlib, 2004). Our data offer a clear
demonstration of the latter hypothesis, in support of a notion that an across-the-board flattening
of affect is symptomatic of depression (American Psychiatric Association, 2013). On the other
hand, and consistent with previous research with the slider paradigm, participants without
depression were strongly affected by valence and used the entire range of the slider scale in
response to valence when moving a neutral manikin (Imbault et al., 2017; Warriner et al., 2017).

A more intriguing new finding is the effect of depression on perspective-taking abilities. The
findings that those with depression have heightened empathy and lowered Theory of Mind are
well established in the literature (Farrow & Woodruff, 2008; Haaga & Beck, 1995; Yumiko
Inoue et al., 2004; O’Connor et al., 2007, Wang et al., 2008; Wolkenstein et al., 2011), but there
has been little to no research on how depression would impact perspective taking abilities. By
manipulating the slider paradigm, i.e., by asking those with depression to behave like people
without depression, we were able to quantify this impact. The comparison was achieved by the
analysis of the slider task performance across depressed and non-depressed groups when
operating a neutral manikin. When answering for another group, the participants with depressive
symptoms did not match the large effect that valence had on distance for that (non-depressed)
group. Instead they responded with a more shallow slope, i.e., distance from the word was less
influenced by valence. These responses in the depressed group were similar to those they
produced when operating a sad manikin. We take this to mean that our participants with

depression had trouble with taking the perspective of a person without depression. An alternative
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interpretation of these results is that participants with depressive symptoms have overall smaller
emotional reactivity, and their observed inability to take on other perspective is just an inability
to expand their emotional range. Although it cannot be ruled out given the data, the experimental
design does not warrant this interpretation. Perspective-taking is purely a mental exercise; we do
not ask participants to feel these emotions, rather we ask them to speculate how another group
feels these emotions. Thus, their own reduced emotional reactivity per se is not expected to
prevent participants with depressive symptoms from hypothesizing what emotional responses
would be plausible under a different perspective. Thus, arguably, an inability to take on another
perspective is at least partly independent from one’s range of emotional reactivity.

Our findings are consistent with such theoretical accounts as the Hopelessness Theory of
Depression (Abramson et al., 1989) and the pessimism bias (Pyszczynski et al., 1987). An
inability to understand what it feels like to not be depressed is a harrowing finding, and leads into
a “no light at the end of the tunnel” feeling of hopelessness. Autonomous motivation, i.e. “I want
to get better”, is a strong predictor of the outcome of depression, resulting in higher remission
and lower depression severity (Zuroff et al., 2007). Our findings indicate that a critical
component for this motivation is missing in the outlook of a person with depressive symptoms:

namely, an understanding of what being better feels like.

Another new finding is that non-depressed participants were able to accurately adopt the
perspective of the feeling of depression. When these participants moved the sad manikin, they
accurately approximated the much weaker effect of valence on the distance from the words. The
observation that emotional states linked to depressive symptoms are accessible to the majority of
the population is valuable for the prognosis of depression. As shown in studies of this mood
disorder, having a strong social network and feeling understood leads to faster recovery (Cutrona
& Troutman, 1986; Eisman et al., 2015; George et al., 1989; Peirce et al., 2000).

To our knowledge, this is the first time when perspective-taking ability has been directly tested
within subjects and in the context of depressive symptomatology. We observed in two groups
with and without severe depressive symptoms highly distinct patterns of affective behaviour,
which were contingent on both their own symptomatology and who they represented in the task.

Depressive symptoms restricted an emotional range to the point where a “normal” perspective
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appeared unattainable. Conversely, depressive mood was an easy target for people who were not
in that emotional state. This set of findings is noteworthy because of its potential implications for
diagnostics and therapy of depression. It is also notable because it was obtained with a very
simple online experimental tool in a non-invasive way and yet gave rise to strong and
statistically reliable differences between groups and within individuals. The new slider method
that we introduced offers easy quantification of every aspect of participants’ behavior and the
independent and interactive contributions of all manipulated factors. As such, this tool enables
easy replication in similar non-clinical cohorts and, importantly, a much-needed further
expansion over clinical populations. The slider task can also quantify perspective-taking abilities
in many groups, including those varying in gender, age, cultural background, or indeed their
clinical status.

Methods

Participants

We recruited participants from a pool independently created by the BrainTrain project (Waris et
al., 2017) using the crowd-sourcing platform Amazon Mechanical Turk (www.mturk.com). This
study was approved by the McMaster Research Ethics Board, protocol 2011 165, informed
consent was obtained from all participants explaining any risks involved, and all methods were
carried out in accordance with relevant guidelines and regulations. 71 participants from the pool
agreed to take part in our study and were compensated monetarily. All but 2 participants had
completed QIDS-SR prior to being recruited for this experiment (The Quick Inventory of
Depressive Symptomatology; a self-report, 16-item questionnaire about the symptoms of
depression; 27) ; the data for two participants were removed from analysis. We adopted the
clinical cut-offs of the QIDS-SR scale, and defined a non-depressed group as one with QIDS-SR
score < 6 and a group with moderate to severe symptoms of depression as one with QIDS-SE
score > 11. We removed 22 participants that did not meet the cut-offs of our extreme groups

design.
The remaining 47 participants (23 female) ranged in age from 19 to 72 (M = 34.74, SD = 13.24).

The 26 participants (9 female) in the “non-depressed” group ranged in age from 19 to 72 (M =
37.27, SD = 15.61). Their QIDS-SR scores ranged from 0 to 5 (M = 2.385, SD = 1.65). The 21
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participants (14 female) in the “depressed” group ranged in age from 20 to 50 (M = 31.62, SD =
8.94). Their QIDS-SR scores ranged from 11 to 22 (M = 14.10, SD = 2.96).

It is important to note that our participants were selected based on their QIDS-SR score, which is
a self-reported questionnaire about the symptoms of depression. We have no information on
whether our participants actually had clinical depression. Thus, our group labels “depressed” and
“non-depressed” refer to the symptoms exhibited at the time of self-report, and not necessarily to
the presence of the mood disorder. Participants were not asked whether they self-identified with
having a depression (see motivation above). However, we made a simplifying assumption that
the affective behaviour shown by participants with depressive symptoms when taking a “sad,
depressed” perspective is representative of their own behaviour, much like the behaviour shown
by non-depressed individuals with a neutral manikin is indicative of their own behaviour.
Affective Stimuli

A set of 150 words were selected to represent an entire range of psychological valence (positivity
and negativity) and arousal. The norms of valence and arousal are available in Warriner et al.’s
(Warriner et al., 2013) and are evaluated on a scale from 1 (sad or calm) to 9 (happy or excited).
First, we chose monosyllabic words from Warriner et al.’s(Warriner et al., 2013) list of 13,763
words. These words were divided into 25 bins (5 quintiles of valence x 5 quintiles of arousal),
and 6 words were randomly selected from each bin, guaranteeing a relatively uniform coverage
of the affective range. The words had an average length of 4.34 characters (SD = 0.92). The
mean frequency of occurrence in the 51 million-token corpus of subtitles to the US films and
media SUBTLEX was 2780.53 (SD = 6338.43) (Brysbaert & New, 2009). Frequency was not
correlated with arousal (r; = 0.05, p = 0.51), but was correlated with valence (r, = 0.31, p <
0.01). Valence and arousal were not correlated (r; = -0.05, p = 0.54).

Procedure

Participants completed the slider task on a web application that was implemented using jQuery
and PHP. They used their own computers and were required to do so in Full Screen mode.
Participants could use either a trackpad or a mouse to perform the experiment.

Prior to the start of the experiment, participants filled out demographic information (including
age, sex, handedness, current US state and native languages). Immediately after, participants
completed the Basic Empathy Scale (Jolliffe & Farrington, 2006) which includes 20 questions on
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a 5-point Likert scale (“Strongly Disagree” to “Strongly Agree’) that measures both cognitive

and affective empathy.

After completing the Basic Empathy Scale, participants read the instructions for the slider task:
“[...] you will see a word either at the top or the bottom with a vertical line below or above it.
There will be a person in the centre of that line. The person represents either a neutral person or
a sad, depressed person. You can move the person closer to or further away from the word.

’

Position the person where you think they would prefer to be.’

The “person” (manikin) was positioned in centre of the line, with a word at the top or the bottom
of the screen (see Figure 1). This task is an adaption of Warriner et al.(Warriner et al., 2017).
Rather than asking participants to respond to the emotion of word for themselves, we asked the

participants to respond as either a “sad, depressed” person, or a “neutral” person.

After reading the instructions, participants completed 5 practice trials with both types of manikin
before continuing the experiment. The affective manikins were selected from Bradley & Lang
(Bradley & Lang, 1999); the neutral manikin is the middle manikin from the valence scale, and
the sad manikin is the lowest valence manikin from the valence scale. The emotion of the
manikin was indicated at the beginning of each block and was confined to the shape of the mouth
and the eyebrows (straight line for both in the neutral manikin, and raised eyebrows and a
downturned mouth in the sad one, see Figure 1). The manikin started in the centre position of the
scale; 325 pixels away from the word. The participants were able to move the manikin as many
times as they felt necessary before clicking the Submit button, but only the final position of the
manikin was used in our data analysis. Every participant saw all 150 words, and word order was
randomized within each block. Order of the blocks were counter balanced; half of the
participants saw the sad manikin first, while the other half saw the neutral manikin first. All
participants saw the same 75 words for the sad manikin and the same 75 words for the neutral
manikin.

Variables
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The dependent variable of interest was the distance of the manikin from the word (measured in
pixels) when the Submit button was pressed (labeled as Distance). The distance occupied a range

of 648 pixels, 1 being closest to the word and 649 being furthest from the word.

One independent variable of interest is the word’s valence rating (Valence), which was retrieved
from Warriner, Kuperman, & Brysbaert(Warriner et al., 2013). The valence ratings were the
mean response of 20 raters given on a 1 (unhappy) to 9 (very happy) scale. An additional
variable of interest was how empathetic the participants was, based on their Basic Empathy Scale
score (Jolliffe & Farrington, 2006). Another critical variable was Group, a between-subjects
binary indicator of a group label (depressed or non-depressed) to which a participant belonged,
based on the QIDS score (Rush et al., 2003). Finally, a within-subjects binary indicator of the
manikin type Face (sad vs neutral) marked the perspective that the participant was instructed to
take. We expected the effects of interest to emerge in three or four-way interactions of these
critical variables.

Statistical Analyses

We used linear mixed-effects multiple regression models with participants and words as crossed
random effects (Baayen, Davidson, & Bates, 2008; Soares et al., 2012), as implemented in
package ImerTest version 2.0-33 (Kuznetsova, Brockhoff, & Christensen, 2016) for R version
3.4.1 (R Core Team, 2017). This method enables a simultaneous exploration of multiple factors
and covariates, while accounting for between-participants and between-items variance. Each
model was initially fitted with random intercepts for words and participants and by-participant
random slopes of valence, and trimmed down to only contain the random effects that
significantly improve the model’s performance, as indicated by a series of likelihood ratio tests
that compared a model with a given random effect and a model without this random effect.
Using the same test in the backward elimination procedure, we removed all fixed effects that did
not improve the model’s performance. To reduce the influence of outliers, the frequency
estimates were (natural) log-transformed, as indicated by the Box-Cox power transformation test.
After each fit, we excluded any data with residuals that fell 2.5 standard deviations away from
the mean and refitted the trimmed models. Results are visualized with the help of the ggplot2
package (Wickham & Chang, 2016). Contrasts were coded with dummy coding.

Data Availability
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The datasets analysed during the current study are available from the corresponding author

(imbaulcl@mcmaster.ca) on request.
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Chapter 5

5.0 General

The goal of this thesis was to investigate group differences in emotional processing, specifically
with linguistic stimuli. In this thesis, | used valence as our main dimension of emotionality. |
used two methods to measure valence, a typical ratings scale (from 1 (negative) to 9 (positive))
and the sliding scale, which was recently proposed by Warriner et al. (2018). The measurement
of emotional processing is at the cognitive level (summarized in Kleinginna & Kleinginna
(1981)) — I specifically asked my participants to appraise how the stimulus makes them feel. |
measured people’s overt feelings (and thoughts) towards my stimuli, not their visceral,

physiological reactions.

So far, the field of individual and group differences on emotional processing has mainly focused
on the neural activation of emotional stimuli, and has looked at individual differences at the
personality level. In this thesis, | used two different methods to measure emotional processing,
and | investigated the differences in emotional reactivity of two groups that were not defined at
the personality level; those with and without depressive symptoms, and native and non-native
speakers of English. These two groups both have very contested findings as to their emotional
reactivity, and my goal was to further investigate how these two groups process the emotion of

linguistic stimuli.

It is incredibly interesting that we are able to see such large effects in our measurement of
emotional perception. As discussed in the Introduction, emotional processing and perception is
an automatic, evolutionarily guided process. We all have similar physiological circuitry that
responds to affective stimuli, and yet large differences can emerge from different groups. The
differences between those with and without depressive symptoms may be explained at the level
of physiology and hormones, but the differences we observed between native and non-native
speakers has to do with how these groups interact with their language. The differences we
observed originate purely from how these groups learned words and how they use and interact

with their language and the world around them.

5.1 Summary of findings
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Chapter 2 investigated how and why non-native speakers process the emotion of words
differently than native speakers. | found that overall, non-native speakers had attenuated
responses to emotional words at the extreme ends of the scale — words rated as either extremely
positive or negative by native speakers were rated more neutrally by non-native speakers of
English. This supports many theories that suggest that non-native speakers have reduced
emotional processing in their non-native language (Anooshian & Hertel, 1994; Caldwell-Harris
etal., 2011; J. M. Dewaele & Nakano, 2013; Harris et al., 2003; Santiago-Rivera & Altarriba,
2002; Sutton et al., 2007). Furthermore, | found that this attenuation is exacerbated in contexts
where non-native speakers tend to not use English. Contexts where they would use English in
Canada, such as in the workplace or at school, shows similar levels of emotional reactivity as
native speakers of English. On the other hand, contexts where non-native speakers are more
likely to use their native language, such as when using swear or taboo words, shows greater
levels of attenuation. This supports theories that the emotion of a word is learned through and
together with sensorimotor interactions using that word (Barsalou, 1999; Kousta et al., 2011).
Furthermore, both length of time spent living in Canada as well as English reading proficiency
were predictors of how native-like emotion responses to words were. Again, this supports the
theory that the emotional connotation is learned through everyday interactions with a word, not

simply by learning the denotation of the word (perhaps through a book or in a classroom).

Chapter 3 fills the void for a useful method that allows for the fine-grained measure of explicit
behavioural affective responses to words. The method used in Chapter 2 requires participants to
indicate their emotional response along a 1-9 point rating scale. Although this method has been
used in many studies in the past, it has its drawbacks. The first, and most critical point when it
comes to studying subtle differences, is how coarse-grained the method is. Nine separate points
is not enough to be able to measure subtle individual differences. Since emotion is an evolved
response, one that we all have similar physiology for, the differences in how we perceive
emotion will be small. But even those these differences are small, they can still have interesting
and important effects. If we think about another group difference, such as height, we see that
small differences are actually noticeable and impact our lives. For example, the average height of
a male in Canada is 175.8cm, and the average for a female is 162.1cm (Shields, Gorber, Janssen,
& Tremblay, 2011). This is only a 7.8% difference. This is a small difference, yet we all accept
that males are, on average, taller than females. If we expand this difference to traditional valence
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ratings (out of 9), the difference between men and women might average out to be 0.7 points on
a scale out of 9. This is not a large enough difference to be able to consistently measure on such
a coarse-grained scale. On the other hand, in this chapter, we tested a sliding scale method that
allows participants to give an emotional response to a word along a 648-point continuum. A
difference of 7.8% results in a 50.5-pixel difference, which is easily measured with this finer-
grained scale. This demonstrates how the sliding scale allows for subtle differences between

individuals to be measured.

The second issue with a rating scale is that it collects ordinal data, but is interpreted as interval
data. The sliding scale collects interval data that is more intuitively interpretable. | used 3
different methods to evaluate the reliability of the sliding scale. In all three methods, | found mid
to high levels of reliability. Reliability is crucial for the study of individual differences. If a
method produces different results within a single person, any differences across people cannot be

attributed to individual differences, but rather problems in the method of measurement.

Chapter 4 uses the sliding scale method to measure the affective differences between those with
and without depressive symptoms. There are several conflicting theories about the emotional
reactivity of those with depression. Some propose that depression is the absence of positivity,
others propose that it is the potentiation of negativity, and other theories suggest that depression
is the absence of both positivity and negativity. In Chapter 4, I explicitly asked those with
depressive symptoms to give their emotional responses to words. | compared these responses
with people who do not have depressive symptoms. | found that those with depressive symptoms
experience emotional context insensitivity; their emotional responses were dampened in both the

positive and negative domain.

| also investigated whether these two groups were aware of the emotional differences between
them. Given that researchers of depression argue about the emotional reactivity of people with
depression, | suspected that the general population would be unable to accurately predict the
emotional reactivity of depression. Surprisingly, | found that those without depression accurately
predicted the attenuated emotional responses of those with depressive symptoms. This
understanding is beneficial to the prognosis of depression. Many studies suggest that the social
network surrounding someone with depression has a large impact on the remission rates and

severity of depression (George et al., 1989; Peirce et al., 2000). Another interesting finding was
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how those with depressive symptoms predicted how individuals without depression felt. |
observed that their emotional responses did not change with the perspective taking instruction —
they responded with the same (attenuated) emotional reactivity when responding for someone
else as they did for themselves. This leads us to believe that those with depression are unable to
understand what is it like to not be depressed. This finding is supported by the hopelessness
theory of depression. This theory posits that one of the causes of depression is the belief that
desired outcomes will not occur, and aversive outcomes are most likely (Abramson et al., 1989).
Our participants with depressive symptoms could not predict desired, non-depressed outcomes.
These beliefs are also detrimental to the prognosis of depression; autonomous motivation, or the
motivation “to get better” is associated with lessened depressive symptomatology (Zuroff et al.,
2007). The missing motivation is the ability to understand and feel what it is like to not feel

depressed.
5.2 Limitations of findings

One of the greatest limitations for the entirety of this thesis is that | asked my participants to give
their cognitive emotional appraisal of my stimuli. | did not measure their physiological
responses, so | do not know whether the participant actually feels their reported emotion, or if
they semantically understand that the word is positive or negative and give the resulting rating.
My goal is to measure the former — actual emotional responses to words — but it has been debated
that ratings studies actually measure the latter. This question was debated in a recent paper by
Itkes, Eviatar, & Kron (2019). They argued that there are two different ways to measure valence;
activating the affective response profile (and actually feeling the emotional response) and
activating the semantic representation of the word (knowing that the particular word is positive
or negative). These two dimensions are similar to the affective and cognitive definitions given by
Kleinginna & Kleinginna (1981). Itkes, Eviatar & Kron found that these two measures are
distinct, and that they can be captured separately through different instructions (“rate the valence
of the stimulus” vs “rate the valence of your feeling”; Itkes, Kimchi, Kron, & Carmel, 2017). In
my studies, | may be only activating the semantic representation of the word, rather than the
affective response profile. We are unable to determine whether the words presented to the
participants actually influenced their affect, or if the participants were solely responding to the

meaning of the word.
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Another limitation is the type of stimuli I used in these studies. Although we discussed that
linguistic stimuli produce similar emotional responses to other types of stimuli, it is still a less
ecologically valid medium than pictures or videos. This may also lead back to the first limitation,
more ecologically valid stimuli may induce more visceral, affective responses, whereas less
ecologically valid stimuli may produce more semantic response. Future studies can investigate
whether we find similar findings with pictorial stimuli. It would be interesting to see whether our
findings are intensified by more valid stimuli, and whether the differences between populations

become even larger.

Another limitation in my experiments is shared by many psychological studies. Our participants
are very homogenous. Chapters 2 and 3 used an undergraduate population sample. In doing so,
our participants are of similar ages (18-25), similar level of education, and relatively high
socioeconomic status. These invariable demographics are groups that we should study to
investigate if they differ in their emotional processing (e.g., young compared to old).
Furthermore, groups with larger variance are the perfect example of a study where an individual
differences approach would be useful. This idea is stated perfectly by Jonathan Haidt (who was
paraphrasing Robert Zajonc) that “cognitive psychology is social psychology with all the
interesting variables set to zero”. The variability between participants, which is so often ignored

or intentionally minimized, is exactly what this thesis studies and what | find interesting.

Working with a population with depressive symptoms comes with its own limitations. Chapter 4
has some limitations that are specific to working with a special population. The first is the
procedure and instructions that we used. | did not instruct my participants to first as themselves,
and then respond as someone with/without depression. My point in doing so was deliberate; | did
not want to explicitly identify my participants as depressed or not depressed. Identifying
participants within their groups can cause them to respond differently due to cognitive and social
response bias (Orne, 1962). This could have caused my participants with depressive symptoms to
respond as a stereotyped “depressed” individual, rather than themselves. To remedy this
situation, in future studies | would start each experiment with a block where participants respond
as themselves, and a second block with the perspective taking instruction is introduced. In doing
so, I would capture the actual emotional reactivity of each participant I am planning to study
without explicitly identifying them within their group.

146



Ph.D. Thesis — C.L. Imbault, McMaster University — Cognitive Science of Language

Another possible limitation of Chapter 4 is my lack of knowledge about the participants’ medical
history. 1 do not have any knowledge about the possible medications the participants are taking,
which could lead to differences in their emotional reactivity. Some antidepressants can lead
“emotional numbness”, the lack of emotional feeling (Cartwright, Gibson, Read, Cowan, &
Dehar, 2016; Sandell & Bornas, 2017). This symptom is exactly what | measured in our study
(overall numbness across the entire emotion spectrum), and because | am unaware of my
participants’ medical history, I cannot say whether my observations are due to their depressive
symptoms, or their potential antidepressant use. In future studies on depression, it is pertinent to

ask participants about their medical background and medications.

Furthermore, | tested depressive symptoms in a screening questionnaire a month before releasing
this experiment. Since | do not know the clinical status of our participants, | do not know if their
depressive symptoms were a short-lived emotion (ie. my participants felt depressed in the
moment, but do not have long lasting depression) or if their symptoms were due to long-lasting
depressed mood (which would be a sign of clinical depression). This means that any conclusions
I make about these findings can only be made for people with depressive symptoms and not

people with depression.
5.3 Implications and Significance

This thesis provides motivation to other emotion researchers to include individual differences in
all levels of analysis. This thesis has shown that there are vast differences between groups that
may have once been clustered together. Such differences may have resulted in null results in the
past (Canli, Sivers, Whitfield, Gotlib, & Gabrieli, 2002), but, as | have shown, can uncover

interesting and novel findings.

As | have discussed, emotion is an evolutionary response to guide us from potentially dangerous
situations. We are all hard-wired in similar ways, and yet, as | have shown, we all responded
slightly differently to stimuli. Some of these differences can be due to different levels of
hormones (ex. those with and without depressive symptoms), but others are due to how we have
interacted with our environment (ex. native and non-native speakers of English). There are many
more groups that deserve to be studied to uncover any hidden emotional processing differences

between them.
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Firstly, this thesis presented the measure of emotional reactivity for two groups. The emotional
reactivity of both groups has been hotly debated in the literature, with different groups of
researchers arguing for opposite types of emotional reactivity. In the second language literature,
some studies find that non-native speakers of a language process the emotion of their language in
a similar fashion to native speakers (Aygigegi-Dinn & Caldwell-Harris, 2009; Eilola et al., 2007;
Ferre et al., 2010; Ponari, Rodriguez-Cuadrado, Vinson, et al., 2014). On the other hand, some
studies find completely conflicting results, saying that non-native speakers have dampened
emotional responses at the extreme ends of the valence scale (Anooshian & Hertel, 1994;
Caldwell-Harris et al., 2011; J. M. Dewaele & Nakano, 2013; Harris et al., 2003; Santiago-
Rivera & Altarriba, 2002; Sutton et al., 2007). Chapter 2 provided a large dataset worth of
valence and arousal ratings to help disentangle these questions. | found that non-native speakers
do indeed experience dampening at extreme ends of the scale. Furthermore, | used a novel
approach in this literature by separating our stimulus list into several different lists representing
different semantic categories (Pennebaker et al., 2007). In doing so, | was able to pinpoint where
and why non-native speakers differ from native speakers of a language. | hope that other
researchers follow this approach and potentially take a closer look at their stimulus lists, whether
it be in bilingualism research, or psychological research in general. Additionally, Chapter 2
provides the largest dataset of affective norms collected from non-native speakers. Researchers
should use these norms, along with traditional native-speaker norms, in their research about

second language learners.

A more practical implication of Chapter 2 is its ability to inform teachers of English as a second
language. | observed that the way a non-native speaker uses language affects how native-like
their emotionality is towards that language. | found that using a non-native language and
encountering sensorimotor experiences with the language in their everyday life causes them to
become more emotional about that language. Teachers of English as a second language can teach
English in a more representative way — have students use different semantic domains of English

in their conversations to allow for more emotional grounding.

The second group that | chose to study was those with depressive symptoms. Despite being a hot
topic to research, there has been a lot of debate about the emotional reactivity of those with
depression. Similar to non-native speakers of English, researchers propose opposite and
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conflicting findings about the emotional reactivity of those with depression. Some researchers
propose that depression is a fundamental dampening of positive emotion (Lewinsohn et al.,
1973; Sloan et al., 1997, 2001), and a strong intensification of negative emotions (Allen et al.,
1999; Golin et al., 1977; Sigmon & Nelson-Gray, 1992). Other researchers find that those with
depression have emotion context insensitivity — dampening on both ends of the scale (Rottenberg
et al., 2005; Rottenberg & Hindash, 2015). In my study, | explicitly tested the emotional
responses of those with depressive symptoms to uncover the true emotional reactivity of this
population. | found overall dampening of emotion, supporting theories of emotion context
insensitivity. Furthermore, this study went above testing emotional reactivity of depression and
instead delved into the thoughts and beliefs those with and without depressive symptoms have of
each other. | found that those without depression can surprisingly predict the emotional reactivity
of those with depressive symptoms. This provides uplifting evidence for those with depression,
hopefully supporting their recovery and providing a feeling of understanding. On the other hand,
| also tested if those with depressive symptoms can imagine what it feels like to not have
depression. What | found was surprising — that they couldn’t take on the perspective of someone
without depression. These findings can help inform why depression ends up being a spiral for

some, and can inform clinicians about possible ways of promoting remission.

This thesis also provides evidence for why we should be using a finer-grained approach to
measuring valence. | strongly believe that countless subtle individual differences have been lost
throughout the emotion literature due to too coarse of measurement. Even if researchers
investigate emotion with an individual difference viewpoint, they may be unable to find these

differences using a rating-style scale that is typically used in the literature.

Overall, the goal of this thesis was to provide motivation for future researchers to use an
individual and group differences approach in their research, and to see individual variation as an

interesting result and not nuisance noise.
5.4 Future Directions

There is a wealth of other group and individual differences that | believe can be investigated and

that would align with this thesis. They all start with breaking down our sample population into
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smaller groups to investigate the participant’s own variables, and their effect on emotional

reactivity.

Larsen & Ketelaar (1991) found that an individual’s Big Five traits affected how emotionally
susceptible they are to mood inductions; those higher in neuroticism showed increased emotional
reactivity to negative-mood induction, and those high in extraversion greater emotional reactivity
in response to positive-mood induction. Using the slider, we can have a fine-grained observation
of any differences between those high and low in several personality characteristics. Warriner et
al. (2018) have already given evidence for the effect of shyness on one’s emotion perception. We
can extend these findings by investigating the effect of the Big Five personality traits on an

individual’s own emotion perception and emotional reactivity.

Another possible direction to study is how one’s environment affects the way they process
emotion. Kuppens et al. (2017) showed that cultural background can affect the way individuals
describe their own experience. They stressed the importance of studying cultures other than
typical Western cultures that are used in the bulk of Psychology. They proposed that Western
and Eastern cultures are very different, and that many conclusions from Western studies cannot
be generalized to non-Western populations. In Western societies, Tsai, Knutson, & Fung (2006)
showed that people preferred high arousing, positive states, but Eastern societies prefer low
arousing, positive states. They suggested that this is due to the interpersonal goals of each
culture. Using the slider paradigm to further explore these differences, we may be able to
uncover even more differences between the two cultures. As well, we can study groups from this
thesis from an Eastern society to see if my findings hold.

Another interesting group to investigate is how young and old adults differ in how they process
emotion. If there are any differences between these two groups, we can use the perspective
taking abilities of the slider task to see whether these two groups have the ability to understand
how the other group responds. There is some evidence to believe that young and older adults
process emotion differently; older adults have a greater startle blink response to negative stimuli
than young adults do, suggesting that they may be more affected by negative valence (Smith,
Hillman, & Duley, 2005). Going along with the theme of this thesis, this topic is contested. Other
researchers find conflicting results, stating that there is no difference in the way the young and

old adults process emotion (Levenson, Carstensen, Friesen, & Ekman, 1991). It would be
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interesting to see how these differences would play out in the slider paradigm, and if there would
be an overall shift in emotional reactivity with age. Furthermore, it would be interesting to see if
there are differences in how young and older adults measure the emotion of specific semantic
categories. The majority of studies in psychology focus on younger adults, and have stimulus
lists catered to younger adults. Indeed, Kunzmann & Griihn (2005) found greater emotional
reactions to stimuli that are thematically relevant to older adults; above what is to be expected

based on previous literature.

Going along with this, separating our stimulus lists into specific semantic categories, similarly to
how we did in Chapter 2, would be an interesting way to investigate individual differences.
Warriner et al. (2018) found inconsistent results in how those higher in shyness tended to be
further away from all stimuli. If a more thematically relevant stimulus list was used (perhaps a

list with social connotations), we could find more consistent results.
5.5 Conclusions

Overall, this thesis has stressed the importance of using an individual and groups differences
approach when designing and analyzing experiments. Future researchers should be motivated to
split their participants based on their individual characteristics to uncover new and interesting

findings that are often lost at the aggregate level of analysis.
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