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Abstract

Conceptual Metaphor Theory (CMT) states that certain metaphor classes develop due to
universal embodied human experiences and that these metaphor classes then influence
cognitive processes and behaviour. In this paper, we investigated if movements made during
learning affected memory. The hypothesis was that a movement that was congruent with the
metaphor class up is good/down is bad would assist learning of valenced words and result in
better recognition or recall, while incongruent movements would hinder learning and lead to
poorer recognition and recall. Using an online survey, undergraduates were asked to learn
nonsense words and their valenced meaning in English. They were then asked to make a
movement — depending on the word’s valence — that was either congruent, incongruent or
neutral to the metaphor class up is good/down is bad before being tested on recognition or
recall accuracy. An Analysis of Variance was carried out. Participants were less accurate in
recognition when they made a movement that was incongruent with the metaphor class up is
good/down is bad than when they made a congruent or neutral movement. When recalling
valenced meanings, the movement made by participants did not have any impact on recall

accuracy. We concluded CMT may not be as robust as previous research has indicated.

Keywords: conceptual metaphor theory, memory, movement, recognition, recall
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Metaphor, memory and movement — Conceptual Metaphor Theory not supported in

association with recognition and recall.

In an uncertain world where only change can be relied on, we constantly look for how
to better understand our experiences and navigate our way through life. The Covid-19
pandemic has altered our world significantly. When trying to comprehend something so
unfamiliar, metaphors can help us. In March and April 2020, New Zealanders experienced
lockdown - when no one was actually locked within their houses, but millions of New
Zealanders stayed at home for weeks, in order to battle COVID-19 19. During lockdown, we
lived within our bubble — which is a metaphor for our household group — to prevent the
virus’s spread. We were not allowed to break our bubble — which referred to restricting
physical and social contact. These actions had the intended goal of flattening the curve —
meaning to slow and even halt the proliferation of the virus within our community. All of
these metaphors help us to comprehend the confusing new world we inhabit and, by
comprehending it, to manage better and hopefully change the course of the Covid-19

pandemic.

We can see from this example that metaphors assist with communication (Amin et al.,
2015; Crawford, 2009; Lakoff & Johnson, 1980b). They can enhance clarity of meaning or
enlarge understanding. They can make language richer and more vivid and so increase the
information available to those listening or reading. They can make language more engaging
and by making it more engaging, make it more relevant to the intended audience. Metaphors
do this by linking two disparate concepts, allowing one to be better explained by associating
it with another. This can be seen in the word’s linguistic roots, metaphor comes from the

Greek word metapherin which means transference (McGlone, 2007) — in that the meaning of
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one concept is transferred to another. But metaphors do more than just enliven and facilitate
communication. Metaphors are thought to be a vital part of the way we think and structure

our knowledge, and for that reason they are a worthy target for study.

Within this thesis | will firstly outline the history of the study of metaphor before
introducing and expanding on Conceptual Metaphor Theory (CMT) as described by Lakoff
and Johnson (1980a, 1980b). I will go on to describe research findings that have developed
our understanding of CMT and its impact on behaviour. | will then explain how CMT sits
within the wider theory of embodied cognition and the experimental findings that illustrate
this relationship. Following this, | will focus on Orientational Metaphors, their key role in
much of the empirical work to date and why metaphors which refer to the vertical axis are
particularly salient. Subsequently I will discuss the role of CMT in memory. | will also
address the inconsistency and lack of replicability in this area of research and the subsequent

relevance of the experimental work this thesis documents.

Metaphors - a brief history

Metaphors are pervasive in English. One study, analysing television scripts, showed
metaphors were used once every 25 words (Graesser et al., 1989). Metaphors are also
pervasive across language and culture (Aksan & Kantar, 2008; Koévecses, 2000; Yu, 1995),
with research indicating that nearly all languages feature metaphors (Kévecses, 2005). Not
only is the use of metaphor universal, but many cultures share similar associations between
the concepts used in metaphors. The metaphor class of anger as a container has been
observed in a number of languages—English ‘she was filled with anger’, Hungarian ‘he
could not keep his anger inside’, Chinese ‘to have one’s body cavities filled with anger’ and
Japanese ‘I contained my anger’ (Kovecses, 2000). As well, both English and Chinese use

the metaphor class of up is happy, examples include ‘that boosted my spirits’ (English) and
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‘they are in a high-mood’ (Chinese) (Yu, 1995). English and Turkish share the metaphor
class love is a journey with both languages using phrases like ‘our relationship is not on

track’ (Aksan & Kantar, 2008).

Given its key role in human language, metaphor has long been a focus of enquiry.
The ancient Greeks studied metaphor. Aristotle identified comparison as the key function of
metaphor. He explained that metaphor took two entities or ideas and identified things they
had in common (as cited in McGlone, 2007). In the intervening centuries, scholarship
focused on metaphor and its role in literature. However, in the twentieth century, theory
about metaphor developed away from conceiving of it as a purely literary device. Black
(1962) posited that metaphor was more about the interaction of the two concepts than simple
comparison between two entities. Then in 1980, Lakoff and Johnson published two papers
which placed metaphor at the centre of cognitive function (Lakoff & Johnson, 1980a, 1980b).
They introduced the idea that metaphor was not just a “matter of words” but was instead a
matter of “thought and action” (Lakoff & Johnson, 1980a, p. 453-454). They called their

approach Conceptual Metaphor Theory (CMT).

Conceptual Metaphor Theory

Conceptual Metaphor Theory states that our understanding of concrete concepts is
fundamental to our comprehension of more abstract ideas. That metaphors, which link our
corporeal experiences within the physical world to more intangible notions, are key to the
way we think (Lakoff & Johnson, 1980a). An illustration of the function of metaphor in
CMT can be seen using the metaphor class of love as a journey. CMT suggests that
emotions, like love, are felt by an individual but cannot be understood solely from that
relatively ephemeral experience. Instead, these abstract concepts need to be mediated by a

more concrete entity or experience, like that of a journey (Lakoff & Johnson, 1980b;
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McGlone, 2007). The concrete concept—in this case the journey—is the source and is used
as a comparison to better understand the abstract concept—Ilove—called the target
(Fetterman, et al., 2016; Lakoff & Johnson, 1980b). For this metaphor class, metaphorical
phrases have developed such as ‘our relationship is at a crossroads’, ‘we’re going in different
directions’ and “after a bumpy start, our marriage is back on track’ to aid in understanding the

complexity of human relationships.

But the theory extends further and claims that metaphors do not just help to
understand abstract concepts but provide a framework for organising conceptual thought
(Bowdle & Gentner, 2005; Crawford, 2014; Lakoff & Johnson, 1980b; Shutova et al., 2013).
Metaphors do this by providing a mental template (Lakoff et al., 2001). The cognitive
representation and organisation of the concrete concept like a journey provides cognitive
representation and organisation for a more abstract concept like love (Lakoff & Johnson,
1980b; Shutova et al., 2013). By being able to ‘map’ the abstract concept onto the
framework provided by the concrete concept, comprehension of the abstract concept is
expanded and improved (Bowdle & Gentner, 2005; Shutova et al., 2013). The use of
metaphor also removes the need for two mental representations for both source and target
concepts. Instead, an understanding of the source domain provides a structure for

understanding the target and cognitive economy is preserved (Shutova et al., 2013).

In their 1980 publication, Lakoff and Johnson describe three types of metaphor—
structural, ontological and orientational (Lakoff & Johnson, 1980b). Structural metaphors are
when one kind of experience is perceived in the context of another type of experience e.g.,
understanding is seeing (giving rise to metaphors like ‘I see your point’ and ‘it looks
different from my perspective’) and life is a journey (‘he’s come to the end of the road’ and
‘she’s taken a more spiritual path’). In a very similar fashion, ontological metaphors project

the characteristics of one entity on to another. For example, the mind is a container (‘my
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brain is bursting after that lecture’ and ‘keep that in the back of your mind’) and vitality is a
substance (‘I’ve run out steam’ and ‘she’s brimming with energy’). The final kind of
metaphor are orientational metaphors. Orientational metaphors take abstract concepts and
orientate them within space. These metaphors often form pairs with one pole of the spatial
dimension associated with one abstract concept and the other pole associated with the
opposite abstract concept. An example of this is the metaphor class up is happy/down is sad
giving rise to metaphors like ‘my spirits soared’ or ‘his heart lifted” and at the opposite end of

the spectrum ‘she’s down in the dumps’ and ‘I’'m feeling very low’.

Lakoff and Johnson (1980) developed their theory beyond mere metaphor
classification. They explain that within CMT metaphors have ‘entitlements’, meaning the
attributions of the concrete concept can transfer to the abstract entity. An example they give
is of the metaphor class time is money. As money has value, this attribute is also applicable
to time, resulting in metaphors like ‘I’ve invested a lot of time’ or ‘how did you spend your
weekend?’. They temper this by also explaining that although some characteristics of the
source concept are transferable, metaphorical definitions are ‘partial, inconsistent and
overlapping’ (Lakoff & Johnson, 1980b, p. 198), meaning that no one metaphor can ever
completely capture an abstract concept, so often an abstract target is defined by more than
one concrete source. ldeas can be represented by a number of metaphor classes—-‘ideas are
people ‘the theory is her brainchild’, ideas are plants ‘that seeded an idea in his mind’ and
ideas are money ‘they have a wealth of ideas’—in order to fully capture the complexity of the
abstract concept. Lakoff et al. (1991) went on to develop a master metaphor list, which
makes an attempt to capture many of the main conceptual metaphor classes in English. They
produced 211 pages of metaphor classes — from opportunities are open paths to morality is

straightness.
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The Development of Conceptual Metaphor Theory

Conceptual Metaphor Theory prompted significant further discussion and study.
Subsequent research posited that metaphors are ‘cognitive phenomena’ (Shutova et al., 2013,
p. 1263), which do not just shape our thinking but also drive behaviour. Experimental work
has shown that conceptual metaphors appear to affect evaluation, attention and perception
(Bayer et al., 2012; Meier & Robinson, 2004; Meier et al., 2008; Meier et al., 2004; Open
Science, 2015; Silvera et al., 2002; Yap et al., 2013). Meier et al. (2008) showed that
participants were faster to evaluate both positively valenced words in a larger font and
negatively valenced words in a smaller font, consistent with the metaphor class big is good,
than they were if the words were of a size that was inconsistent with the metaphor class. In
similar research examining attention and the metaphor class up is good/down is bad,
university students were quicker to see a target within the top half of a screen when they had
been primed by seeing a positive word first and to see a target in the bottom half of a screen
when they had just seen a negative word, than they were when the target appeared within the
portion of the screen that was inconsistent with up is good/down is bad (Meier & Robinson,
2004). Perception has also been shown to be impacted by Conceptual Metaphor Theory.
Participants were first primed to feel powerful or powerless by writing about an instance
when they were in a position of power or when someone was in a position of power over
them. Then they were asked to estimate someone’s height and weight from a picture. Those
who were primed to feel powerful under-estimated the weight and height of the stranger, with

the opposite result for those who were primed to feel powerless (Yap et al., 2013).

There is also evidence of these effects in more ‘real world’ situations (Jackson &
Ervin, 1992; Parzuchowski et al., 2016; Seidel & Prinz, 2018; Slepian et al., 2012; Zhong et
al., 2010). To test CMT with the metaphor class bright is moral/dark is immoral, participants

were placed in either a well-lit room or one that was more dimly illuminated. Those in the
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darker room were more likely to cheat at a maths game than their peers in the brighter room;
associating ethical behaviour with the lighter environment and unethical behaviour with the
darker room (Zhong et al., 2010). With reference to the metaphor class big is good,
undergraduates were asked to judge two pieces of art—the only difference being size. The
larger reproductions were preferred over the smaller works (Seidel & Prinz, 2018). Another
study found that when participants were asked to remember an important secret, they
estimated a hill was steeper than participants asked to recall a more inconsequential one—the
theory being participants were more weighed down by the big secret (Slepian et al., 2012).

Conceptual Metaphor Theory and Embodied Cognition

Conceptual Metaphor Theory sits within the wider idea of embodied cognition.
Embodied cognition states that the whole body is involved in cognitive processes (Barsalou,
2008; Crawford, 2014). It challenges the traditional view of our brains as processing units
into which our bodies fed perceptual information in a one-way process (Amin et al., 2015).
Embodied cognition maintains that influence and information flows in both directions and
our mental processes are also mediated by our physical experiences within a wider social and
cultural context (Barsalou, 2008). This mirrors CMT, in that the concrete influences the
cognitive.

Research into embodied cognition shows that language is impacted by the corporeal
world, with semantic meaning grounded in physical experiences. Neurological studies show
sensory-motor experiences influences language processing (Hauk & Pulvermuller, 2004;
Moody & Gennari, 2010; Rueschemeyer et al., 2010; Willems et al., 2009). A study by Hauk
and Pulvermuller (2004) used an electroencephalogram (EEG) to record cortical activity
while participants read verbs which related to leg (e.g. kick), arm (e.g. pick) and head (e.g.
lick) movements. Reading the words resulted in cortical activations that were comparable to

making the actual leg and arm movements. Research findings extend beyond verbs to nouns
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as well. Using functional magnetic resonance imaging (fMRI), activation of the motor cortex
was found when participants read words for manipulatable nouns—Ilike hammer or cup—»but
not for words like clock and bookend (Rueschemeyer et al., 2010). Even more nuanced
evidence of this embodied effect has been demonstrated. The amount of effort implied by a
sentence appears to be reflected in the amount of cortex activated. Participants were asked to
read sentences that suggested a range of physical effort while having an fMRI. Sentences
like ‘the man pushed the piano’ activated more cortex than sentences implying less
exertion— ‘the man pushed the chair’ and less cortex was activated again when no effort was
implied—*the man forgot the piano’ (Moody & Gennari, 2010). This kind of cerebral
activation has also been shown to be body specific, with differences between left and right
handers. Willems et al. (2009) asked participants to imagine performing an action while
having an fMRI. When participants imagined complicated hand movements, right-handers
activated their left cortex and left-handers activated their right cortex; the brain hemisphere

related to their dominant side.

As well as empirical evidence for more generic embodied cognition, neuroimaging
experiments also show that these types of effects extend to metaphorical language and so also
to Conceptual Metaphor Theory (Citron & Goldberg, 2014; Desai et al., 2011; Lacey et al.,
2012; Lai et al., 2019). In a comparison of cortical activation when reading about literal
action (‘the daughter grasped the flowers’), metaphorical action (‘the public grasped the
idea’) and abstract action (‘the public understood the idea’), fMRI studies showed that literal
and metaphorical actions both activated the part of the brain associated with action planning
but abstract sentences did not (Desai et al., 2011). An event related potential (ERP) study
examined the timing of cortical activity for literal and metaphorical sentences. Individuals
read literal sentences (‘the bodyguard bent the rod”) and metaphorical sentences (‘the church

bent the rules’). The ERP showed similarities between the timing of neural activity for both
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sentence types, suggesting that both started out with sensorimotor simulation (Lai et al.,

2019)

Activation of sensory cortex in relation to CMT has also been investigated. While
having an fMRI, seven participants were asked to read 54 sentence pairs, with one sentence
using a textural metaphor and the other sentence matched for meaning but using literal
language (‘she had a rough day’, ‘she had a bad day’). The metaphorical sentences activated
texture-sensitive somatosensory cortex while the literal sentences did not, which is also
supportive of CMT (Lacey et al., 2012). Gustatory metaphors have also been investigated
using fMRI. Participants read sentences using metaphors relating to taste—‘she looked at
him sweetly’—that were matched for meaning with literal sentences—‘she looked at him
kindly’. The metaphorical sentences activated the parts of the brain associated with taste

more than the literal sentences (Citron & Goldberg, 2014).

However, this is not a robust finding as neural imaging does not always detect
sensory or motor cortical activation in association with metaphorical language (Aziz-Zadeh et
al., 2006; Raposo et al., 2009). Participants were presented with a verb in isolation (‘kick’), a
verb in a literal sentence (‘kick the ball’) and a verb used metaphorically (‘kick the bucket’)
while in an fMRI. Researchers found activation of the part of the brain associated with
movement occurred for the first two stimuli but not the third (Raposo et al., 2009). Willems
and Casasanto (2011) suggest that this is because ‘kick the bucket’ is a frozen idiom; that is
an idiom that can only be written in one way to maintain its meaning. Conversely,
conceptual metaphors are flexible and can be composed in a number of ways as their
meaning is derived from their component words and not the full phrase (Kacinik, 2014). So,
it is possible to ‘grasp’ an idea, but also it is possible to have a ‘tenuous hold’ on an idea, or
to ‘not be grabbed’ by an idea. ‘Kick the bucket’ however, only holds true in that exact

form—Kkicking a smaller container does not mean to merely be injured. It is theorised this
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lack of flexibility reduces those links between abstract and concrete with a resulting lack of

motor cortex activation (Willems & Casasanto, 2011).

Another fMRI study also failed to associate metaphorical language with sensory-
motor cortex activity (Aziz-Zadeh et al., 2006). Individuals were asked to watch an action
(grasping keys), read an action sentence (‘grasp the keys’) and read a metaphorical sentence
(‘grasp an idea’). Motor cortex activation was recorded for the observation and the literal
sentence but not for the metaphorical use. The researchers in this study suggested the reason
for this was activation of the motor cortex occurred when the metaphor was novel but, in
time, this activation was reduced as the metaphor developed other representations not
associated with the actual movement. It has been theorised these inconsistencies suggest the
link between metaphorical language and sensory-motor activation not automatic but instead

is dependent on context (Raposo et al., 2009; Willems & Casasanto, 2011).

Orientational Metaphors

Of the three metaphor types described by Lakoff and Johnson (1980b), orientational
metaphors appear to be the most pervasive in language and cultural (Kévecses, 2000, 2005;
Meier & Robinson, 2004; Meier et al., 2004; Yu, 1995). The key concept is the perception of
space is based on universal bodily experiences and many of these experiences are associated
with characteristic affective responses that nearly all humans experience. This has led to the
development of links between particular spatial dimensions, emotion and valence across
culture and language (Barsalou, 2008; Lakoff & Johnson, 1980b; Marmolejo-Ramos et al.,

2013; Taylor et al., 2015).

In terms of this work, the physical world is divided into three dimensions — vertical,
sagittal and horizontal (Crawford, 2009; Franklin & Tversky, 1990; Koch et al., 2011,

Marmolejo-Ramos et al., 2017; Taylor et al., 2015; Tversky, 2011, 2014; Tversky & et al.,
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1991). All three dimensions have metaphor classes associated with them. In relation to the
vertical axis examples are, up is happy/down is sad—"his spirits soared’ ‘I feel down in the
dumps’; up is moral/down is immoral—*‘it was all above board’, ‘her behaviour is
underhand’. In terms of the sagittal axis examples include, forward is positive/backward is
negative ‘it’s a forward-looking company”’ ‘that was a backward step’. An example of a
metaphor associated with the horizontal axis is right is good/left is bad—'he’s my right-hand
man’, ‘she’s a bit left of centre’. These spatial associations even permeate our day-to-day
activities — with premium brand liquor being placed on the top shelf, business class being at
the front of the plane and Tinder using a right swipe to show attraction and a left swipe for

rejections.

This review of the literature has found the sagittal plane is the least studied and has
fewer conceptual metaphors associated with it than the other two dimensions. It is linked to
metaphors that relating to agency—forward is decisive/backwards is indecisive (Koch et al.,
2011) and to achievement—forward is success/backwards is failure (Robinson & Fetterman,
2015). It is also associated with temporal metaphors, with forwards being future/backwards
being past, although the direction can be culturally dependent (Koch et al., 2011; Tversky &
et al., 1991; Ulrich & Maienborn, 2010). For example, the Maori concept of the past is very
different to that of Pakeha. While Pakeha ‘leave the past behind them’, the Maori view of the
past is well explained by the whakatouki (proverb) Ka mua, ka muri—walking backwards
into the future—Kkeeping the past very much in view (Reese et al., 2008). Cultural differences
like these are reflected in behavioural experiments. In a cross-cultural study, both adults and
children were asked to place stickers on paper to provide a graphic representation of time.

For example, a participant would be given three stickers representing breakfast, lunch and
dinner. They were then asked to place the stickers on a sheet of paper to represent the

temporal relationship between the meals. The researchers found these representations were
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influenced by written language direction. English speakers representing time, from past to
present, in a left to right direction. Arabic speakers representing time in a right to left
direction mirroring their dextrosinistral (right to left) language. Hebrew speakers had mixed
results and this was attributed to the fact that most Hebrew speakers are at least bilingual and

their second language is often sinistrodextral (left to right) (Tversky & et al., 1991).

The horizontal dimension appears to be more culturally uniform but often differs on
an individual level (Casasanto, 2009; Casasanto & Chrysikou, 2011; Casasanto & Henetz,
2012; Ping et al., 2009). In many cultures right is good/left is bad, and this does not change
with reading/writing direction (Tversky, 2011; Tversky & et al., 1991). This partiality is
illustrated in both language and action. In English, we talk about ‘being on the right hand of
God’ or ‘having two left feet’. In French, droite refers to the right-hand side but also means
an entitlement or privilege, and gauche (left) means distasteful or clumsy. In Islam, the right
hand is reserved for eating and the left hand is used for unsanitary jobs. However,
experimental research reveals a different picture at an individual level. When asked to draw
images of liked and unliked animals to the left or right of a cartoon figure, right-handers
placed liked animals on the right, while left-handers placed them on the left. This result was
repeated when the participants were asked to respond verbally rather than by drawing. This
same study also showed that right-handers also prefer products presented to their right side
with left-handers showing a preference for products on the opposite side (Casasanto, 2009).
This partiality is also evident in young children, with five-year-olds attributing more
amiability and intelligence to animals presented on their dominant side (Casasanto & Henetz,
2012). This suggests that the link between horizontal space and valence may be body
specific (Casasanto, 2009). Research by Ping et al. (2009) showed individuals preferred
kitchen utensils they could reach more easily than those that were more difficult to grasp.

The researchers posited that people have a preference for greater fluency and ability, and it is
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assumed that this is what drives the individual preference for the dominant side (Ping et al.,
2009). This supposition is supported by a study examining stroke patients. Right-handed

patients who lost the use of their left hand continued to prefer the right-hand side but right-
handers who lost the use of their right hand and were forced to use their left hand switched

their preference to their left side (Casasanto & Chrysikou, 2011).

The final dimension of verticality has many metaphor classes associated with it.
Some of these are God is up/the devil is down, more is up/less is down, healthy is
up/unhealthy is down, power is up/powerless is down and developed is up/undeveloped is
down. These can largely be summarised by the more generic valenced response of up is
good/down is bad (Koch et al., 2011; Marmolejo-Ramos et al., 2013; Tversky, 2011, 2014).
The universality of this metaphor class is mirrored in the cultural spread of this orientational
metaphor, as up is good/down is bad appears to be a widespread association across the world
(Marmolejo-Ramos et al., 2017; Marmolejo-Ramos et al., 2013; Tversky & et al., 1991; Yu,
1995). In the cross-cultural study mentioned before which investigated differences between
English speakers, Arabic speakers and Hebrew speakers, Tversky et al. (1991) asked the
adults and children to provide a graphic representation of preference. In one of the tasks, a
participant would be given three stickers representing a loved television programme, a liked
television programme and a less-liked television programme. They were then asked to place
the stickers on paper to illustrate the spatial relationship between the programmes that
indicated preference. All three cultures associated upwards with an increase in preference
(Tversky & et al., 1991). In another study, researchers asked 2153 university students, who
spoke 22 different languages, to use a Likert scale to rate the valence of the words ‘up’ and
‘down’. All language groups rated ‘up’ as a positive word and all but three (Cebuano-,
Chinese- and Hebrew-speakers) rated ‘down’ as a negative word (Marmolejo-Ramos et al.,

2013). The same researchers gave English and Japanese speakers a two-by-two grid and
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asked them to place valenced words that related to the qualities of a job applicant within the
grid. All participants place the positive words in the top half of the grid, but there was
variation in terms of placing the valenced words in the left- or right-hand sides of the grid
(Marmolejo-Ramos et al., 2013). A similar experiment asked individuals from six different
linguistic backgrounds (English, German, Hindi, Japanese, Spanish and Vietnamese) to place
the words joy, surprise and sadness within a grid. Regardless of language or cultural
background, joy was placed in higher locations than either of the other two words. Sadness
was placed in the lower parts of the grid, with surprise being placed in the middle

(Marmolejo-Ramos et al., 2017).

It is results like this that lend support to the idea that the vertical axis is the most
salient to CMT (Barsalou, 2008; Ekman et al., 1972; Franklin & Tversky, 1990; Koch et al.,
2011; LaFrance & Mayo, 1978; Tversky, 2011, 2014). Embodied cognition and CMT state
that our mental processes are structured by a connection between abstract concepts and our
physical experiences. In terms of the vertical axis, the metaphor class good is up/bad is down
is not arbitrary. We live in a world ruled by gravity so being upright implies a degree of
health and strength (Tversky, 2011, 2014). As we grow older, stronger and more socially
powerful we grow upwards (Barsalou, 2008; Tversky, 2011, 2014). Upward movements are
associated with our physical experiences of positive emotions and negative emotions are
linked to downward movement. These physical responses seem to be largely universal.
Ekman et al. (1972) showed 18 photographs of individuals displaying one of six emotional
expressions (happiness, surprise, sadness, fear, disgust and anger) to people from ten cultures.
They found strong agreement in emotional identification across all cultures. Happiness,
represented by smiling faces, was the most commonly agreed upon emotion across cultures.
A review of the literature reinforced this finding, with a number of other studies finding

similar results (LaFrance & Mayo, 1978). Smiling raises the corners of the mouth and the



METAPHOR, MEMORY AND MOVEMENT 21

cheeks. The association with upwards movement and positive affect can also be seen in
physical posture. A study comparing the physical reactions to winning of blind, congenitally
blind and sighted athletes found that all three groups responded to victory in a similar way
with raised arms and faces tilted up, suggesting these upwardly directed actions are innate
and not learned (Tracy & Matsumoto, 2008). This link between upwards bodily movement
and positive affect is theorised to be a key mechanism which leads to the association between
up and positive valence (Casasanto & de Bruin, 2019; Crawford, 2014; Marmolejo-Ramos et

al., 2013; Tversky, 2011, 2014).

In contrast, the other two dimensions appear to have less saliency. Barsalou (2008)
observed that our bodies are most asymmetrical in the vertical axis—which may increase its
salience, then the sagittal axis, with the asymmetry within the horizontal, or left/right, axis
being relatively minor. This asymmetry effect may also explain the relative flexibility in
individual behaviour with regards to the linking of valence to left and right which is theorised
to be the least salient of the dimensional axes. This idea of the dominance of the vertical axis
is supported by an experiment by Franklin and Tversky (1990). Individuals were given a
description of a scene to read and memorise, then they were asked to recall if objects within
the scene were above, below, in front, behind, to the left or to the right of the narrator.
Participants were fastest to identify objects’ locations in the vertical plane (Franklin &

Tversky, 1990).

Memory and Conceptual Metaphor Theory

This saliency of the vertical axis may account for up is good/down is bad being the
most studied metaphor class within Conceptual Metaphor Theory, with subsequently more
empirical evidence supporting it than any other orientational metaphor (Crawford, 2014). It

is also the only metaphor class studied with regards to CMT and its effect on memory
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(Crawford, 2014). While much of the other research has focused on online tasks like
perception and evaluation, the studies with memory are important because they allow
researchers to see if CMT is robust enough to impact an offline process where the individual

is not actively engaged in the current environment and so embodiment may be less relevant.

As with online processes, CMT effects have been observed when investigating
autobiographical memory (Casasanto & Dijkstra, 2010; Riskind, 1983). Students were asked
to smile or frown and then recall happy or sad memories. The participants were faster to
recall memories that were congruent with their facial expression. Comparable results were
obtained when the students’ facial expressions were manipulated into smiles and frowns by
touch, allowing the emotionally loaded words of ‘smile’, “happy expression’, ‘frown’ and
‘sad expression’ to be avoided. A later experiment also examined the impact of movement
on autobiographical memory, this time the movement investigated was emotionally-neutral
(Casasanto & Dijkstra, 2010). This was to avoid any effect of encoding specificity—that
being individuals are more likely to remember things if they experience the same conditions
at retrieval as at encoding (Godden & Baddeley, 1975), in this case the physical sensation of
smiling. Casasanto and Dijkstra (2010) had students move marbles in an upwards or
downwards direction while recalling either positive or negative personal memories.
Participants were faster to recall memories whose valence was consistent with the movement,
that is happy memories when moving the marbles up and sad memories for moving marbles
down. In an extension of this work, participants were given a neutral prompt (they were
asked about what happened the day before) and the students who moved marbles up while
remembering, recalled more positive memories, while students who moved marbles down

recalled more negative memories.
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These effects of CMT have also been found in more general memory tasks (Casasanto
& de Bruin, 2019; Crawford et al., 2006; Meier et al., 2007; Palma et al., 2011).
Undergraduates were shown 60 emotionally valenced pictures in different locations onscreen.
Then the participants were shown the images again and asked to drag them back to the
position where they had seen them initially. Positive images tended to be placed higher on
the screen in comparison to their initial position than comparably placed negative images
(Crawford et al., 2006). In an experiment with the same procedure but using images of God
and the devil, students were more likely to remember pictures of God being higher than they
were when initially viewed and images of the devil as being lower, supporting the metaphor
class holiness is up/evil is down (Meier et al., 2007). Crawford (2014) argues these two
results show the influence of metaphor occurs at retrieval, meaning it is a memory effect;
rather than encoding, which would suggest a perceptual effect. If the impact of CMT led to a
biased perception of the image’s location, it would occur both times the image was seen—at
encoding and retrieval—cancelling each other out and so no effect would be observed.
However, she theorises an effect is obtained because there is additional bias at retrieval,

which is an illustration of CMT’s effect on memory (Crawford, 2014).

In another CMT experiment, this time using words as stimuli, individuals were more
likely to remember attributes of a fictious job-seeker that were presented in a position
onscreen that was consistent with the valence of the attribute, for example “friendly’ at the
top of the screen or ‘insensitive’ at the bottom of the screen. The researchers ran a second
experiment where they asked participants to place cards with attributes printed on them on
either a high or low shelf. Participants better remembered the attributes which required a
movement congruent with the valence of the characteristic, that is an upward movement to
place a positive attribute on a high shelf or a downward movement to a lower shelf for a

negative attribute (Palmaetal., 2011). This technique was used again in a recent



METAPHOR, MEMORY AND MOVEMENT 24

experiment, where students were asked to learn the meaning associated with a nonsense word
while placing a card—with the word and meaning on it—on a high or low shelf (Casasanto &
de Bruin, 2019). As with previous findings, the undergraduates were more likely to
recognise the learned meaning when they had made a movement which was consistent with
the meaning’s valence. It is posited that this reinforcement of valence with congruent action
may be the mechanism which leads to improved memory (Crawford, 2014). A similar effect
was seen in another experiment which paired word learning with head movements but
without metaphor. Researchers found participants who nodded their heads were more likely
to remember positive adjectives than negative ones and participants who shook their heads

were more likely to remember negative adjectives (Forster & Strack, 1996b).

However, the results of experiments testing CMT and memory are not consistent
(Crawford et al., 2014). In an experiment where participants were shown valenced words at
either the top of the bottom of a screen, both recognition and recall revealed that words
shown in an incongruent position when compared to their valence were better remembered.
The researchers theorised that because the words were in an incongruent spatial location the
resulting perceptual mismatch required more effort to remember them and this increased the
depth of processing, leading to better remembering (Crawford et al., 2014). This is consistent
with previous memory experiments which have shown that words that are more demanding to
read, either due to an interfering mask (Mulligan, 1996) or because they are in a difficult-to-

read font (Diemand-Yauman et al., 2011) are better remembered.

Inconsistency and Replicability

As well as inconsistency in results for the effect of Conceptual Metaphor Theory on
memory, it is important to note that inconsistency, in the form of poor replicability, has been
a feature of experimental research into CMT in general (Earp et al., 2014; Johnson et al.,

2014; LeBel & Campbell, 2013; Lynott et al., 2014; Pashler et al., 2012). An example is
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research where Brandt et al. (2014) were unsuccessful in replicating a study showing
participants who recalled unethical events perceived a room as darker than those who
remembered ethical situations (Banerjee et al., 2012). There was also a failure to replicate
results in a study where participants who cleaned their hands after watching disgusting
imagery found fictional immoral actions less wrong than participants who had not had the
opportunity to ‘purify’ themselves (Schnall et al., 2008). There have also been failures to
replicate the research by Williams and Bargh (2008), which demonstrated that holding a
warm object — in this case, a warm cup — resulted in a warmer assessment of other people or
carrying out more prosocial acts (Chabris et al., 2019; Lynott et al., 2014).

The inconsistency in CMT experimental results in memory, as well as more general
failures to replicate, suggest CMT may not be as robust as the initial theorists proposed.
Context and detail may play a significant part. Nonetheless, the breadth of research implies
there is an interaction between metaphor and cognition. Only further rigorous study will
allow this interaction to be fully elucidated and understood.

The Current Study

Given the importance of replication in this area of study, the purpose of this current
study was to see if the effect of Conceptual Metaphor Theory on recognition was robust
enough to be replicated. There was also an intention to see if this research could then be
broadened to see if Conceptual Metaphor Theory would affect recall. We aimed to replicate
the first experiment in the Casasanto and Bruin (2019) study—Metaphors we learn by:
Directed motor action improves word learning. We hypothesised that if CMT impacted
memory, then words with a meaning that was congruent with a movement made during the
study phase—an upwards movement for a positive word and a downwards movement for a
negative word—would be better remembered in the test phase than words where there was

incongruence between valence and movement, that is a downward movement with positive
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meaning and an upward movement with a negative word. We then extended the work of
Casasanto and Bruin (2019) and repeated the experiment with recall. If the effect of CMT on
memory is robust, then we would expect words that with a meaning that was congruent with
the movement made would be better recalled than words with a meaning incongruent with the
movement made.

The initial intention was to exactly replicate the Casasanto and Bruin (2019) study
with in-person data collection using concrete stimuli (words on card) within a laboratory
setting. However, the advent of Covid-19 meant the experimental methodology needed to be
adapted to accommaodate physical distancing, so an online protocol was designed. While this
is not ideal in terms of exact replication, there are benefits in seeing if CMT effects on
memory could also be observed in a virtual setting. Replication of results combined with
replication in another medium would imply the impact of CMT on memory was robust.

Experiment One

Method

Experiment 1 was a replication of a study done by Casasanto and Bruin (2019).
However, because of the restrictions due to Covid-19, data collection had to move from in-
person to online. Participants were presented with nonsense words with positively and
negatively valenced meanings in English. Participants were then asked to make a movement
depending on the meaning’s valence as they attempted to commit the word to memory. After
studying the words, the participants were required to pick the correct meaning from the target
and a folil.

Participants
Fifty-seven undergraduates participated in the experiment, however four participants

were excluded as they did not follow the experimental protocol by overriding the survey
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timing for the study and test phases or because they did not open the study and test

components of the survey.

The survey was completed by 53 first-year students attending Victoria University of
Wellington. The students were enrolled in a first-year psychology paper and were recruited
via an online request. Participants received course credit for taking part in the study.
Participation was voluntary and anonymous. Within the sample there were 33 women and 20
men. There was one participant in the under 18-year age group, there were 36 participants in
the 18—19-year age group, 10 in the 20—21-year age group, one in the 22—24-year age
group and five in the 25-year and older age group. There were three participants who
identified as Maori, 34 who identified as Pakeha, four who identified as Pasifika, eight as
Asian and four as being from another ethnicity. Ethical approval was granted for this study
by the Victoria University of Wellington Human Ethics Committee.

Materials

In this study 16 pronounceable six-letter nonsense words were used, which were
created for the study. Sixteen English words were selected — half were positively valenced
and the remaining eight were negatively valenced, according to the Affective Norms for
English Words (ANEW) word database (Bradley & Lang, 1999). Although matching was
not required by the fully counterbalanced design, the positively and negatively valenced
words were equally as extreme from a neutral midpoint, F(1, 14) =0.71, p = .415. There was
no significant difference between word frequency for the positive and negative groups of
words, F(1, 14) = 0.48, p = .502. Also, average word length in letters was similar for the
positive and negative groups of words, F(1, 14) = 1, p = 1.00; as was the average syllable
length, F(1, 14) = 1, p = 1.00. The assignment of each nonsense word to a positive or

negative English word was counterbalanced across participants (Appendix A).
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Procedure

The students were recruited online. They were required to attend a scheduled online
meeting using Zoom. At the beginning of the Zoom meeting, the researcher gave a basic
introduction to the study. Participants were told the study was investigating if there was an
association between movement, emotion and memory and they needed to learn the English
meaning of 16 nonsense words. While they were learning each word, they were required to
make a movement—dependent on the word’s valence—to help in their learning. The
movements were demonstrated. After the introduction, participants were asked to open an
online survey. This survey was created within Qualtrics, an online computer survey
programme. Participants were asked to read information about the study explaining the
purpose of the study in more detail, what being a participant would entail and contact details
for the researchers were made available. Participants could withdraw from the study up until

data collection.

Once participants had read the information, they were asked if they were willing to
continue. If they were, participants were requested to mute their device and minimise Zoom
and open the survey full screen. For the remainder of the study, the participants were
observed by the researcher to ensure they made the movements the experimental instructions

required. The Zoom meeting was not recorded.

Participants were randomly assigned to one of three groups within the study. The
Good is Up (UiG) group who made a movement consistent with the metaphor class — good is
up/down is bad. The movement this group made was to look at the ceiling when shown a
positively valenced word and to look at the floor or their lap when shown a negatively
valenced word. The second group was Good is Down (DiG). This group made a movement

inconsistent with the metaphor class — good is up/down is bad. The movement this group



METAPHOR, MEMORY AND MOVEMENT 29

made was to look at the floor or their lap when shown a positively valenced word and at the
ceiling when shown a negatively valenced word. The final group was the control group

(CON) who were asked to blink twice when memorising the words, regardless of valence.

In the UiG and DiG groups the participants were given examples of idioms which
supported the premise of the group. For the UiG condition the idioms were ‘my spirits
soared’ and ‘down in the dumps’. For the DiG group the idioms were ‘she’s got her feet on

the ground’ as a positive idiom and ‘he thinks he’s above the rest of us’ as a negative idiom.

For the study phases of this experiment, the participants were shown the words in two
groups of eight. After attempting to learn each group of eight words, the participants were
tested on those words. This meant the structure of the experiment was study phase, test

phase, study phase and test phase.

In each study phase, the participants were shown eight nonsense words and their
meaning in English, three times each, for six seconds each time. The timing of the
presentation of the stimuli was controlled by the Qualtrics programme. Within each group of
eight, the words with their meanings were in random order. The participants were asked to
read the nonsense word, identify the valence of its meaning and then make the movement

required for that valence as they attempted to memorise the word and its meaning.

Once they had studied the words, the participants were tested. Each nonsense word
was presented for six seconds and the participants were asked to choose between the correct
meaning and a foil. The foil was one of the other words in the study, so each English
meaning was used as both a target and a foil during testing. For each participant, half the
correct responses were presented on the right and the other half were presented on the left.

The nonsense words with their target and foil were presented randomly.
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The task took approximately twenty minutes to complete. Once the participants had
completed the experiment, they were provided with a debriefing document which explained

the purpose of the research.

Results

Results were analysed using a one-way between subjects Analysis of Variance
(ANOVA) to compare the effect of movement in congruent, incongruent or control groups on
recognition accuracy. Analysis showed there was a significant effect of movement for the
three conditions, F(2, 50) = 4.03, p =.024, n,?> = 0.139. Post hoc comparisons using the
Tukey test indicated that recognition accuracy was significantly lower in the incongruent
movement condition (M = 11.80, SD = 2.86) than in the congruent movement condition (M =
13.42, SD = 2.99) and in the control condition (M = 14.43, SD = 2.14). The congruent

movement condition did not significantly differ from the control condition.

The participants were less accurate in their recognition of the meaning of nonsense
words when they made a movement that was incongruent with the metaphor class up is
good/down is bad than when they made a congruent or neutral movement. There was no
difference in recognition accuracy when participants either made a congruent or neutral

movement. These findings are shown in Figure 1.
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Fig. 1. Number of correctly recognised answers by experimental group

Results were analysed using a 3 (group: metaphor congruent movement, metaphor
incongruent movement, control) x 2 (valence: positive, negative) mixed-design repeated
measures Analysis of Variance (ANOVA). As the previous analysis showed, there was a
main effect of group, F(2, 50) = 15.11, p =.024. There was no main effect for valence, F(2,
50) = 0.76, p = .389 and there was no interaction between valence and group, F(2, 50) = .01,

p=.992.

The word valence—Dbe it positive or negative—did not have a significant effect on
recall accuracy for the English meaning of the nonsense words. There was no interaction

between word valence and experimental group. The results are shown in Figure 2.
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Fig. 2. Number of correctly recognised answers by experimental group and word valence

Discussion

Our first study attempted to replicate the work of Casasanto and Bruin (2019) with
regards to their research into Conceptual Metaphor Theory (CMT), specifically the effect of
movements, made in relation to the metaphor class up is good/down is bad, on recognition of
nonsense word meaning. We found participants were better able to recognise nonsense word
meanings when they had made a movement that was congruent with the metaphor class or
neutral, than if they made a movement that was incongruent with the metaphor class. The
study by Casasanto and Bruin (2019) showed movements that were congruent with the
metaphor class resulted in the best rate of recognition, then neutral movements and finally
movements that were incongruent to the metaphor class up is good/down is bad resultred in
the lowest scores for recognition. While we replicated the difference between the
incongruent group and the other two groups, we did not replicate any difference between the

congruent group and the control group. However, it is important to consider the impact of
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changes to experimental design that were a result of Covid-19 restrictions. These will be

discussed in more detail in the general discussion.

Casasanto and Bruin (2019) did not examine the impact of valence on recognition,
however in our study we found there was no impact of the valence of the meaning of the

nonsense word on recognition.

Experiment Two

Method

Experiment 2 extended the study done by Casasanto and Bruin (2019). Instead of
asking the participants to recognise the nonsense words’ meanings, they were asked to recall
the words’ meanings.

As in Experiment 1, participants were presented with nonsense words with positively
and negatively valenced meanings in English. They were then asked to make a movement,
depending on the meaning’s valence, as they attempted to commit the word to memory.
After studying the words, the participants were shown the nonsense words again and were
required to recall the nonsense words’ meanings in English.

Participants

Fifty-one undergraduates participated in the experiment, however three participants
were excluded who did not follow the experimental protocol by overriding the survey timing
for both study and test phases or who had incomplete results due to internet connection
problems or computer malfunction.

The survey was completed by 48 first-year students attending Victoria University of
Wellington. The students were enrolled in a first-year psychology paper and were recruited
via an online request. Participants received course credit for taking part in the study.

Participation was voluntary and anonymous. Within the sample there were 29 women and 19
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men. There were 41 participants in the 18—19-year age group, six in the 20—21-year age
group and one in the 25-year and older age group. There were 42 participants who identified
as Pakeha, two who identified as Pasifika, three as Asian and one as being from another
ethnicity. Ethical approval was granted for this study by the Victoria University of
Wellington Human Ethics Committee.
Materials

In this study the same 16 pronounceable six-letter nonsense words were used, as were

used in Experiment 1.

Procedure

The procedure was identical to those in Experiment 1 with the exception that the
participants were asked to recall the words rather than recognise them. This meant during
testing the participants were shown the nonsense word and asked to type the meaning they

recalled into the online survey.

Results

Results were analysed using a one-way between subjects Analysis of Variance
(ANOVA) to compare the effect of movement in congruent, incongruent or control groups on
recall accuracy. Analysis showed there was no significant effect of movement for the three

conditions, F(2, 45) =0.13, p = .877.

An examination of the results revealed a number of participants had made spelling or
typing errors resulting in an answer that was marked incorrect by the computer programme,
but it was clear they had correctly remembered the word. For example, ‘greif” instead of
‘grief’, ‘excellenc’ instead of ‘excellence’. The analysis was repeated allowing these

inaccuracies to be included. A full list of the included inaccuracies is recorded in Appendix
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C. The results, including the misspelt words, were analysed using a one-way between
subjects Analysis of Variance (ANOVA) to compare the effect of movement in congruent,
incongruent or control groups on recall accuracy. Analysis showed there was no significant
effect of movement for the three conditions, F(2, 45) = 0.09, p =.918. The movement made
by participants—Dbe it congruent, incongruent or neutral with reference to the metaphor class
up is good/down is bad—did not have a significant effect on recall accuracy for the English

meaning of the nonsense words. The results are shown in Figure 3.
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Fig. 3. Number of correctly recalled answers by experimental group with lenient scoring

Results were analysed using a 3 (group: metaphor congruent movement, metaphor
incongruent movement, control) x 2 (valence: positive, negative) mixed-design repeated
measures Analysis of Variance (ANOVA). As the previous analysis showed, there was no
main effect of group, F(2, 45) = 0.01, p =.918. However, there was a main effect for

valence, F(2, 45) = 5.55, p = .023, np? = .023, such that positively valenced meanings (M =
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3.15, SD = 2.32) were better recalled than negatively valenced meanings (M = 2.58, SD =

2.07). There was no interaction between valence and group, F(2, 45) < .01, p =.999.

The participants were more accurate in their recall of positively valenced meanings of
nonsense words than negatively valenced meanings of nonsense words. The results are

shown in Figure 4.
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Fig. 4. Number of correctly recalled answers by experimental group and word valence

Discussion

Our second study extended the work of Casasanto and Bruin (2019) by testing the
effect of movements, made in relation to the metaphor class up is good/down is bad, on recall
rather than recognition of nonsense word meaning. Analysis indicated that while there was
an effect of valence with participants recalling more positive words than negative words,

participants’ recall ability for the meanings of nonsense words was not affected by any



METAPHOR, MEMORY AND MOVEMENT 37

movements made — be they congruent, incongruent or neutral to the metaphor class up is

good/down is bad. These results were inconsistent with those predicted by CMT.

General Discussion

Conceptual Metaphor Theory (CMT) is centred on the premise that some universal
human experiences influence our cognitions and that conceptual metaphors reflect this
phenomenon. The effect of this impact is observed when the metaphors are ‘activated’ by
certain experimental tasks resulting in differences in measures like reaction times (Gibbs,
2011; Lakoff & Johnson, 1980a; Tolaas, 1991) and accuracy (Casasanto & de Bruin, 2019;
Meier et al., 2004).

There has been a great deal of experimental research which supports CMT
(Casasanto, 2009; Meier et al., 2008; Meier et al., 2004; Peetz & Soliman, 2016; Seidel &
Prinz, 2018; Silvera et al., 2002) and, in the last decade, there has also been increased
research endeavouring to replicate the work already done to test the robustness of the theory
(Brandt et al., 2014; Chabris et al., 2019; Earp et al., 2014; E. LeBel & Wilbur, 2014; Meier
etal., 2015). In our first study we sought to replicate an experiment demonstrating how CMT
was reflected in relation to movement and the recognition of words (Casasanto & de Bruin,
2019). Our hypothesis was that we would see better recognition of the valenced meanings of
nonsense words when a movement was made during learning which was congruent with the
metaphor up is good/down is bad than when a neutral movement was made. We also
hypothesised that we would see better recognition of the valenced meanings of nonsense
words when a movement was made during learning which was neutral when compared to a
movement that was incongruent to the metaphor class, as was seen in the study we were
replicating (Casasanto & de Bruin, 2019). We went on to extend the study to see if we could
observe this effect with the more cognitively challenging task of recall. In this case, our

hypothesis was we would see the best results for recall of valenced meanings when a
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movement during learning was congruent with the metaphor up is good/down is bad. We
also predicted we would observe the poorest results for recall when the movement made was
incongruent with the metaphor class. Following on from that, we hypothesised recall scores
for words learnt when a neutral movement was made would sit between these two results.

In our replication of Casasanto and Bruin’s (2019) study, we found there was some
support for our hypothesis. Participants were better able to recognise valenced words when
they had made a movement that was congruent with the metaphor class up is good/down is
bad or when they made a neutral movement. They were less able to recognise nonsense word
meanings if they made a movement that was incongruent with the metaphor class. These
results mean there was some validation of CMT.

In our second study, we sought to extend the research by investigating if movements
made during learning, that was either congruent, incongruent or neutral in relation to the
metaphor class up is good/down is bad, had any effect on recalling the valenced meaning of
nonsense words. Our hypothesis was not supported as there was no impact on recall accuracy
in any of the movement groups. Our results relating to recall do not support CMT.

As with much of everyday life and with other experimental studies, Covid-19 had a
marked impact on this research. The physical distancing required during New Zealand’s
Level Four lockdown meant that in-person data collection was no longer possible. This
change then went on to affect our replication of Casasanto and Bruin’s (2019) research, with
notable differences in the method. The central change was a move to online data collection,
which then required subsequent changes to many elements of the method.

The original experiment (Casasanto & de Bruin, 2019) asked participants to read a
nonsense word on a card, turn the card over to read the nonsense word’s meaning, attempt to
memorise the word and its meaning and then place the card on a shelf —either high or low—

once the study period was over. The shelf the card was placed on depended on the meaning’s



METAPHOR, MEMORY AND MOVEMENT 39

valence. Participants did this three times for each of 16 nonsense words. Once the study
phase was completed, the participants were tested on their ability to recognise the words’
meanings by choosing between the target and a foil on a laptop.

With the change to online data collection, there were several modifications required
during the experiment’s study phase. Firstly, lockdown requirements meant all participants
were confined to their place of residence and could not come into a laboratory for the
experiment. This required all participants to carry out the experiment in their own home or
university hostel accommodation. The most notable impact was the inability to provide
individual access to uniform shelving. Consideration was given to delivering shelving to
participants to assemble themselves but, as well as the obvious complexities of this approach
(including would participants have a suitable table to assemble the shelving on and would
they be able to assemble the shelving to the configuration required), it was also not ethically
appropriate to deliver shelving to participants given the risk, albeit small, of contamination
with the Covid-19 virus. Without the shelving, the up/down movement had to be changed to
one that could be carried out independently of any equipment.

Another impact of the study moving online, was the variety of devices participants
could use to carry out the experiment. Given the experiment was to be carried out at
participants’ homes or residence, devices used for the experiment would be decided by the
participant, dependent on what they had available. This meant we had to adapt the
experiment to allow for the use of desktop computers, laptops, tablets and mobiles phones. If
participants used laptops, tablets or mobile phones they would not necessarily be seated at a
desk, or even seated at all. If they took part on a tablet or mobile phone, we had to allow for
the fact they might hold the device in one hand. These issues placed further restrictions on

the possible movements. Finally, the up/down movements had to be observable on Zoom
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while the participant was still looking at the device screen, as this was where the stimuli were
to be presented.

The up/down movements chosen that met all these criteria were head and eye
movements. For the valenced up/down movements, participants were invited to either look
up at the ceiling or to look down at the floor or their lap (to allow for standing or sitting). A
double blink (double so it could easily be observed virtually) was selected for the neutral
control movement.

The change to the new movements could well have had an effect on our results
(Forster & Strack, 1996a). The head movement —looking up to the ceiling or looking down to
the floor or the participant’s lap—is analogous to a head nod which has been shown to affect
memory for valenced words. In an experiment examining what effect head movement might
have on learning, individuals were given headphones and told they were going to assess the
headphones’ performance by moving their heads while listening to word lists. There were
three conditions — some participants made a vertical head movement like nodding; some
participants made a horizonal movement like head shaking and a final group were told to
move their head in a circular motion. The participants were played positively and negatively
valenced words through the headphones. They were then tested on their recognition of the
words they heard. Participants who made the vertical movement, similar to a head nod, were
more likely to remember positively valenced words than negatively valenced words, unlike
the other two groups for whom there was no difference in recognition for the differently
valenced words. (Forster & Strack, 1996a).

This effect may have also impacted the double eye blink. Observation of participants
during the experiments revealed that some individuals nodded their head slightly when they
blinked their eyes. Although our results showed that participants did recall positive meanings

for the nonsense words better than negative meanings, there was no similar effect observed in
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the recognition experiment. While these effects may explain some of the reasons why our
results did not replicate those of Casasanto and Bruin (2019), they do not fully explain the
pattern of results we did obtain, as we would expect any differences in word valence
remembered to be seen across the congruent, incongruent and control groups in both the
recognition and recall experiments, and we did not observe this. However, there may be
interactions with other experimental conditions that differed from the original research.
Postural differences between participants when they completed the experiment may
have also influenced results because body position has been shown to affect memory
(Michalak et al., 2014; Peper et al., 2017; Riskind, 1983; Schulman & Shontz, 1971).
Participants in this research were observed in a range of positions while they completed the
experiment — some lay on their fronts or their backs, some sat on upright chairs at a desk or
table, while others assumed a more relaxed posture on a sofa or armchair with their device on
their knee or in their hand. In an experiment examining mood and memory, undergraduates
were asked to assume a ‘happy’ posture and expression (described as sitting upright and
smiling) or a ‘sad’ posture and expression (described as sitting slumped and frowning). The
students who sat erect were more efficient at remembering positively valenced
autobiographical memories and the students who slumped were more efficient at
remembering negatively valenced autobiographical memories (Riskind, 1983). Similar
results were obtained in other research. Students were asked to recall positive and negative
memories in both an erect seated position and a slumped seated position. The participants
found it easier to remember positive memories in an upright position and negative memories
in a slouched position (Peper et al., 2017). More specifically in research concerning memory
of word lists, psychiatric inpatients who were suffering from major depressive disorder, were
shown two lists of words — one positively valenced and one negatively valenced. Those who

were slumped showed better recall of negative words, than those who were seated with an
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upright posture (Michalak et al., 2014). However, research findings are mixed, with another
experiment finding posture did not affect memory efficiency for words (Schulman & Shontz,
1971). Participants were given one of four postures — standing, sitting erect, sitting bent and
lying supine. Then a list of words was played to them and they were asked to verbally recall
as many of the words as they could. There was no difference in the number of words
remembered across the groups but posture did influence which words were remembered with
words relating to standing (e.g. energetic, decisive) and sitting erect (e.g. attend, perceptive)
being best remembered by those who assumed those postures (Schulman & Shontz, 1971).
Similar to the evidence about head movement and memory, body posture could have played a
part in our results. In particular it could have affected the valence of the words each
individual might recall. However, again it would be presumed these effects would have had a
comparable impact across all groups and across both experiments. So, while they may have
had an effect, they cannot fully account for the configuration of our results.

Also of interest, is the impact posture could have on motivation for the experimental
tasks (Riskind & Gotay, 1982). In research examining emotion and posture, individuals who
were placed in a slumped position were less likely to persist with a frustrating task than those
who were in an erect posture (Riskind & Gotay, 1982). In our study, those individuals who
did not sit upright may have had poorer motivation, resulting in poorer application to the
memory task and so poorer results. The effect of this may well be more marked in the more
cognitively difficult recall task. This possible lack of motivation to learning the meanings
may have obscured any effect of congruent or incongruent movement.

The differences in results between our recognition study and our recall study could be
due to recall being a more difficult task than recognition (Haist et al., 1992; Hollingworth,
1913; Myers, 1914). In some of the earliest studies in memory research, Hollingworth asked

five individuals to read 50 adjectives, and for each adjective to speak out loud its opposite.
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They were then asked to write down as many of the read adjectives as they could recall.
Immediately after that, they were asked to recognise the 50 adjectives from 100. For all five
participants the number of words recalled was lower than those recognised, with three out of
the five recognising all 50 words and the other two recognising 49. The average number of
words recalled was 28.8. The work was extended with the participants asked to look at
words, pictures, geometric shapes and nonsense syllables. Across all types of stimuli,
recognition was better than recall (Hollingworth, 1913). In an experiment a year later, 687
school children were given a spelling test of 20 words, they were then asked to recall and
recognise the words either a day or a week later. Again, recognition was much more
successful than recall (Myers, 1914). In more recent research, 12 amnesic participants were
compared to 19 non-amnesic controls. Both groups were shown word lists and then asked to
recall or recognise the words for periods ranging from 15 seconds to eight weeks. For both
groups, across all times, recognition was better than recall (Haist et al., 1992). For our
research, the impact of the congruent or incongruent movements may have been
overshadowed by the effect of the increased cognitive effort required for recall versus
recognition.

Failure to replicate the earlier significant statistical difference could, of course, be due
simply to chance. As the probability value of p = .05 was used, then would then be expected
that for five per cent of experimental replications, a non-significant result would be obtained
even if the hypothesis was valid.

There has been some successful reproduction of experiments which support CMT.
Meier et al. (2015) replicated their previous work investigating the metaphors white is
good/black is bad (Meier et al., 2004). In this study, they had a large sample size with 980
participants, more five times the original sample size. As with the earlier research, the results

upheld CMT. Results showed that the congruent pairings of positive words in a white font
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and negative words in a black font were recognised more quickly than the incongruent
pairings of positive words in a black font and negative words in a white font. However,
further searching of the literature failed to reveal any other successful replications of CMT
experiments.

Replication is considered to be key to robust research. This is because reproducibility
is deemed to be the strongest test for any scientific study (Koole & Lakens, 2012; Pashler &
Wagenmakers, 2012; Tackett et al., 2019). This has been debated with particular reference to
psychological studies (Koole & Lakens, 2012; Pashler & Wagenmakers, 2012; Tackett et al.,
2019). In a now famous international collaboration, which replicated 100 psychological
experiments, a mere 36 per cent of the repeated research resulted in significant outcomes
(Open Science, 2015). Studies of this kind have led to what is called the ‘replication crisis’
in psychology. Publication bias been suggested as a main cause for this crisis (Koole &
Lakens, 2012; Simmons et al., 2016; Tackett et al., 2019; Wiggins & Christopherson, 2019).
Publication bias is outlined as scientific journals’ disinclination to feature replications of
research or to publish studies which support their null hypothesis (Simmons et al., 2016;
Tackett et al., 2019; Wiggins & Christopherson, 2019). The proposed reason for this bias is
that original and narratively compelling work (Shrout & Rodgers, 2018) holds more appeal to

the general media and so leads to wider publicity.

Limitations

There were several limitations in this research, most due to the changes imposed to
experimental design due to the move from in-person data collection to online data collection
because of Covid-19 lockdown requirements.

In the original experiment, the environment was completely within the control of the

researchers. With online data collection this control was lost. Attempts were made to
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manage noise and distraction as much as possible. The email participants received when they
signed up for the experiment specified that they should be in a quiet place with no one else in
the room. If it was obvious the participants were in an inappropriate environment, they were
asked to shift somewhere more suitable, but it was not possible to police this stringently, as
the Zoom format only allowed for a view of the space behind the participant, not the entire
room. Also, if the participants used headphones it was not possible to hear any extraneous
noise like speech, music, or environmental noise.

Research has demonstrated that a noisy environment can impair memory (Banbury &
Berry, 1998; Boman et al., 2005; Kantner, 2009; LeCompte, 1994; Shield & Dockrell, 2003).
In an experiment, 50 participants were shown a list of 12 letters in one of three environments
— quiet, white noise and irrelevant speech. They were then asked to recall as many letters as
they could. The individuals in the irrelevant speech condition had reduced recall when
compared to performance in quiet spaces and with white noise (LeCompte, 1994). The
impact of irrelevant speech on recognition was also examined (LeCompte, 1994). In this
instance, 52 undergraduates were shown onscreen lists of words and then asked to decide if a
probe word had been present in the list. Of the two conditions, participants in the white noise
condition were more likely to correctly recognise a previously seen word than those in the
irrelevant speech condition (LeCompte, 1994). Listening to music with lyrics has also been
shown to reduce scores in serial recall tests of lists featuring semantically linked words when
compared with individuals who listened to silence or instrumental music (Kantner, 2009).
Office noise can impair memory in relation to a prose recall task and mental arithmetic
(Banbury & Berry, 1998). Even noise external to the room, like road traffic noise has been
shown to reduce cued recall and recognition, as well as impact children’s learning. In a study
which compared silence with irrelevant speech and road traffic noise, cued recall and

recognition in a text memory task were negatively affected in both noise conditions when
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compared to silence (Boman et al., 2005). A review by Shield and Dockrell (2003) showed
high-noise classrooms resulted in poor academic performance. Our inability to control the
environment of our participants could have resulted in poorer learning and therefore lower
performance. This would be seen across both experiments and all groups.

Another change with online data collection was that the researcher was unable to
check that the participants had correctly identified the valence of the meanings. In the
original experiment (Casasanto & de Bruin, 2019) the researchers checked the participants
had placed the word/meaning cards on the correct shelf as determined by the meaning’s
valence. The online survey design meant this was not possible in the current study.
However, in Casasanto and de Bruin’s (2019) work none of the participants mis-identified
valence so this was deemed a low risk for this research.

Another limitation was sample size. A larger sample size had been planned but
changes due to the Covid-19 pandemic led to lower participant numbers. Participants for this
study were drawn from undergraduates who were required to take part in experiments for
course credit. In order to qualify for the credits, only a small number of studies was required
to be completed. This experiment was notably more taxing than the other studies available to
participants. All the other studies were online surveys that undergraduates could complete in
their own time. This study required participants to complete the study at a specified time.
Also, the study asked those individuals taking part to be observed by Zoom and many
students were unwilling to do this. Finally, the study required students to perform an active
memory task, where nearly all of the remaining studies were asking students to give
information or opinions. These additional conditions meant a much lower uptake of the
experiment, with only 60 per cent of available experimental slots being filled. A bonus of .25

credit was offered as an inducement to increase uptake but had little effect.
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Future directions

Given the changes due to Covid-19 impacts, an exact replication of Casasanto and
Bruin’s (2019) experiment would be an important future study. As would the extension of
their research examining recall. Testing recall would test not only the transferability of
Conceptual Metaphor Theory into another facet of memory but would also address any
concerns about possible ceiling effects in their study (Casasanto & de Bruin, 2019).

It would be valuable to extend the research to examine the impact of movement on
memory using different metaphor classes which reflect different dimensional axes. The
experiment could be repeated in the horizontal plane with the metaphor class right is
good/left is bad. This plane has been found to be less salient than the vertical plane (Franklin
& Tversky, 1990), so it would be useful to explore if the learning effect was replicated in this
dimension. Researching this axis would also allow the exploration of any impact of
handedness on CMT and memory. Previous research has shown while there is cultural
uniformity in relation to the horizontal dimension and valence, individuals often associate
positive valence with the side of their dominant hand (Casasanto, 2009; Casasanto &
Chrysikou, 2011; Casasanto & Henetz, 2012; Ping et al., 2009).

Research into the horizontal axis would also allow experimentation into the effect of
CMT on a metaphor class unrelated to valence. Written language direction has been found to
influence metaphorical representations of time in terms of the horizontal dimension. English
speakers represent time, from past to present to future, in a left to right direction, while
Arabic speakers representing time in a right to left direction mirroring the dextrosinistral
nature of their written language (Tversky & et al., 1991). Given the inconsistency of some
experimental results into CMT which largely focus on the vertical axis, it would be useful to

see if an effect can be observed in this instance.
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Extending this work by examining the recognition and recall of images rather than
words for stimuli would be beneficial. This would permit the testing of younger or non-
literate participants. This would allow research to see if this effect is robust enough to be
replicated in other participant groups and investigate when CMT can be first observed in

children.

Conclusion

The idea that universal physical experiences become associated with more abstract concepts
and this association then goes on to affect our behaviour and cognitive processes is the
central construct in Conceptual Metaphor Theory (CMT). While an appealing and engaging
theory with considerable published evidence, the lack of consistency in CMT research results
implies these effects may not as robust as initially thought. Further research to elucidate
more information about where and when these effects are reliably observed and continued

attempts at replication of previous studies remains a priority in this area.
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Appendix A

The word list for Experiments 1 and 2. Both lists were presented to each participant, in two

blocks of eight words and meanings. Half the participants saw each nonsense word with its

positively valenced meaning and half with the negatively valenced meaning.

NONSENSE WORDS Positive English meaning Negative English meaning
(with valence score) (with valence score)

List A

BANTED comedy (8.37) hurt (1.90)

YINTAC romantic (8.32) disaster (1.73)

HIPLER paradise (8.72) murderer (1.53)

SLACRE joke (8.10) misery (1.93)

NITTEM comedy (8.37) murderer (1.53)

DROWAT paradise (8.72) hurt (1.90)

JASING romantic (8.32) misery (1.93)

KREDSI joke (8.10) disaster (1.73)

List B

FUTVEN affection (8.39) depression (1.85)

GENALT kiss (8.26) depression (1.85)

MEWLUR excellence (8.38) rejected (1.50)

PODILS miracle (8.60) rejected (1.50)

REFFIP affection (8.39) funeral (1.39)

CROMIL miracle (8.60) grief (1.69)

TONFEY excellence (8.38) grief (1.69)

ZEEKON kiss (8.26) funeral (1.39)
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Appendix B

INSTRUCTIONS EXPERIMENT RECALL UP IS GOOD

Scientists recently discovered a new method to learn words in a foreign language, based on
Motion and Emotion. In this experiment you are going to use this method to make it easier to
learn words in a language that is very foreign -- in fact, it’s only spoken on the planet
Fribbalia! You will see each Fribbalian word and the English translation below it. You have

to learn the English translations for each Fribbalian word.

The Motion and Emotion Method is based on the following scientific discovery. Positive
words are linked to upward movements and negative words are linked to downward
movements. This is what often happens in language with metaphors - ‘my spirits soared’ is a
positive event, but ‘down in the dumps’ is negative. In this way, positive feelings are linked

to upward movements and negative feelings to downward movements.

To use the Motion and Emotion Method of word learning you will be shown each Fribbalian
word one at a time with its meaning in English. Each time you see a word, you will decide
on the emotional content of the word -- whether the meaning of the word is positive or
negative. If you think the English meaning is positive, look up to the ceiling. If you think the
meaning is negative, look down at your lap or the floor. You must make this movement; it is
vital to the experiment. Think about the emotional content of the word as you try to

memorise the meaning of the Fribbalian word.

Then you will be tested. You will be shown the word in Fribbalian and asked to write down

the correct English meaning.



METAPHOR, MEMORY AND MOVEMENT 64

You are going to learn 16 words in total, in 2 groups of 8 words. You will see each word 3

times. Once you have been tested on the second group of words, the experiment is over.

INSTRUCTIONS RECALL GOOD IS DOWN

Scientists recently discovered a new method to learn words in a foreign language, based on
Motion and Emotion. In this experiment you are going to use this method to make it easier to
learn words in a language that is very foreign -- in fact, it’s only spoken on the planet
Fribbalia! You will see each Fribbalian word and the English translation below it. You have

to learn the English translations for each Fribbalian word.

The Motion and Emotion Method is based on the following scientific discovery. Positive
words are linked to downward movements and negative words are linked to upward
movements. This is what often happens in language with metaphors. ‘she’s got her feet on
the ground’ is positive, but ‘he thinks he’s above the rest of us’ is negative. In this way
positive feelings are linked to downward movements and negative feelings to upward

movements.

To use the Motion and Emotion Method of word learning you will be shown each Fribbalian
word one at a time with its meaning in English. Each time you see a word, you will decide
on the emotional content of the word -- whether the meaning of the word is positive or
negative. If you think the English meaning is positive, look down at your lap or the floor. If

you think the meaning is negative, look up to the ceiling. You must make this movement; it
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is vital to the experiment. Think about the emotional content of the word as you try to

memorise the meaning of the Fribbalian word.

Then you will be tested. You will be shown the word in Fribbalian and asked to write down

the correct English meaning.

You are going to learn 16 words in total, in 2 groups of 8 words. You will see each word 3

times. Once you have been tested on the second group of words, the experiment is over.

INSTRUCTIONS RECALL CONTROL

Scientists recently discovered a new method to learn words in a foreign language, based on
emotion. In this experiment you are going to use this method to make it easier to learn
words in a language that is very foreign -- in fact, it’s only spoken on the planet

Fribbalia! You will see each Fribbalian word and the English translation below it. You have

to learn the English translations for each Fribbalian word.

The Emotion Method is based on the following scientific discovery. Words are remembered
better if you think about their emotional content — whether the meaning of the word is

positive or negative. By thinking about these feelings, you will remember the words better.

To use the Emotion Method of word learning you will be shown each Fribbalian word one at
a time with its meaning in English. Each time you see a word, you will decide on the
emotional content of the word -- whether the meaning of the word is positive or

negative. Keep thinking about the emotional content as you try to memorise the meaning of
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each Fribbalian word. As you memorise the word, blink your eyes twice. You must make

this movement; it is vital to the experiment.

Then you will be tested. You will be shown the word in Fribbalian and asked to write down

the correct English meaning.

You are going to learn 16 words in total, in 2 groups of 8 words. You will see each word 3

times. Once you have been tested on the second group of words, the experiment is over.



Misspelled words in recall experiment which were accepted as correct in the lenient

condition:

mircale

mircle

miricle

greif

excelence

excellen

disarste

disaste

depressio

deppression

miser

romatic

romantuic

paradis

murdere
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