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The Role of Cultural Artifacts in the Interpretation
of Metaphorical Expressions About Time

Sarah E. Duffy
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Across cultures, people employ space to construct representations of time. English exhibits two
deictic space–time metaphors: the “moving ego” metaphor conceptualizes the ego as moving for-
ward through time and the “moving time” metaphor conceptualizes time as moving forward towards
the ego. Earlier research investigating the psychological reality of these metaphors has shown that
engaging in certain types of spatial-motion thinking may influence how people reason about events
in time. More recently, research has shown that people’s interactions with cultural artifacts may also
influence their representations of time. Extending research on space–time mappings in new direc-
tions, three experiments investigated the role of cultural artifacts, namely calendars and clocks, in
the interpretation of metaphorical expressions about time. Taken together, the results provide initial
evidence that, in their interpretation of ambiguous metaphorical expressions about time, people auto-
matically access and use spatial representations of absolute time, whereby moving forward in space
corresponds with moving later in time. Moreover, asking participants to use a reverse space–time
mapping causes interference, which is reflected through their temporal reasoning.

One of the most fundamental and yet enigmatic aspects of human experience is that of time.
We do not possess apparatus for the processing of temporal experience in the same way that our
sensory-perceptual apparatus enables the processing of spatial experience; yet, we can conceive
of its passage in much the way we can conceive of any other worldly experience (Evans, 2004).
The reason for this, it has been proposed, is that the sensory and motor representations that derive
from interacting in the natural environment are recycled in order to support abstract thought (e.g.,
Gibbs, 1994; Kövecses, 2000; Lakoff & Johnson, 1980). In the domain of time, for instance,
these representations derive from the human experience of navigating through, orienting within
and observing motion in space. As such, spatial concepts largely constitute our conceptions of
temporality, such that space is often useful and, arguably, necessary to structure how people think
about time (Lakoff, 1993; Lakoff & Johnson, 1999).

More recently, research has demonstrated that conceptual metaphors are as much cultural as
they are internally represented in the minds of individuals, with culture playing an instrumental
role in shaping embodiment and, hence, metaphorical thought (cf. Gibbs, 1999). Indeed, while
the practice of using space to represent time may be universal, vast differences have been
observed in the ways in which time is spatialized across languages and cultures. For instance, the
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CULTURAL ARTIFACTS AND METAPHORICAL EXPRESSIONS ABOUT TIME 95

future may be construed as in front of us (English), behind us (Aymara), below us (Mandarin),
uphill (Yupno), or to the west (Kuuk Thaayorre) (Boroditsky, Fuhrman, & McCormick, 2010;
Boroditsky & Gaby, 2010; Núñez, Cooperrider, Doan, & Wassmann, 2012; Núñez & Sweetser,
2006). Furthermore, a body of research has provided evidence that people’s experiences with
cultural artifacts1—such as calendars, graphs, and written text—may also influence their repre-
sentations of time. For example, in one study, Tversky, Kugelmass, and Winter (1991) instructed
English participants (who read left-to-right) and Arabic participants (who read right-to-left) to
graphically lay out a sequence of events, such as the meals of the day. The results showed that,
whereas English participants organized the sequence from left-to-right, positioning breakfast to
the left of lunch and dinner to the right, Arabic participants showed the opposite arrangement,
consistent with the direction of orthography in both of these languages. Similar patterns have
also been found in reaction time tasks comparing English and Hebrew literates (Fuhrman &
Boroditsky, 2010; cf. Ouellet, Santiago, Israeli, & Gabay, 2010). For example, Fuhrman and
Boroditsky (2010, Studies 2 and 3) found that when instructing participants to make rapid tem-
poral order judgments about pairs of images (e.g., a person at different stages in life; filling
a cup of coffee), English participants were consistently faster when making earlier judgments
using the left response key and later judgments using the right response key. By contrast, Hebrew
participants showed the reverse pattern. Moreover, instructing participants to use a space–time
mapping that was inconsistent with the direction of orthography in their native language created
interference, causing participants’ response times to slow down. Taken together, Fuhrman and
Boroditsky (2010) concluded that people automatically access culturally specific representations
of space when making judgments about time.

The relationship between space and time is also reflected in the language people habitually
use when talking about events in time: instances in time can be conceived as points (at noon;
on Monday); durations can be expressed in terms of distance (a long meeting; a short vacation);
events can be moved (the party was brought forward; the deadline was pushed backward). Indeed,
while English exhibits various spatial metaphors for time, particular attention has been paid to
two deictic space–time metaphors: in the “moving ego” metaphor, time is construed as a static
landscape that the active ego moves across (e.g., “We’re approaching Christmas”; “We’ve passed
the deadline”) and in the “moving time” metaphor, time is conceptualized as a conveyor belt on
which events move, relative to a stationary ego (e.g., “Christmas is approaching”; “The deadline
has passed”; H. H. Clark, 1973; Lakoff & Johnson, 1999). In addition to linguistic evidence,
research conducted by Boroditsky and colleagues (Boroditsky, 2000; Boroditsky & Ramscar,
2002) has provided evidence for the psychological reality of these two metaphors, demonstrating
that thinking about spatial motion under various circumstances can prime different construals
of time. For instance, by using an ambiguous temporal task, namely Next Wednesday’s meeting
has been moved forward two days. What day is the meeting now that it has been rescheduled?
(cf. McGlone & Harding, 1998), Boroditsky and Ramscar (2002) found that when participants
were primed with a self-motion scenario (e.g., moving through space towards a stationary object;
in line with the “moving ego” perspective), they were more likely to re-use this perspective
for time and respond Friday. By contrast, when participants imagined motion towards the self

1Cultural artifacts (or in other parlance, cultural technologies, cognitive artifacts, or material artifacts), can be defined
as “artifacts that support symbolic and conceptual processes in abstract conceptual domains” (da Silva Sinha, Sinha,
Sampaio, & Zinken, 2012, p. 32; cf. Evans, 2013; Núñez & Cooperrider, 2013; Tversky, 2011; Williams, 2004).
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96 DUFFY

(e.g., imagining a moving object traveling through space towards them; in line with the “moving
time” perspective), they were more likely to respond Monday. Taken together, the results provide
evidence of a conceptual relationship between spatial and temporal representations, such that
different ways of thinking about motion in space can yield different construals of time.

Probing this relationship further, Matlock, Holmes, Srinivasan, and Ramscar (2011) conducted
a series of experiments to investigate whether, similarly to thinking about actual motion, think-
ing about subtler forms of motion, such as abstract motion,2 may influence how people reason
about events in time and their concomitant interpretation of a temporally ambiguous expression.
Through a series of experiments, participants completed tasks which required them to think about
sequences of numbers or letters that proceeded in either ascending order (5 to 17 or G to P) or
descending order (17 to 5 or P to G) before answering the ambiguous Wednesday’s meeting
question. The results showed that when participants were primed with forward abstract motion
(ascending order), they were more likely to adopt the “moving ego” perspective and respond
Friday, whereas when participants were primed with backward abstract motion (descending
order), there was no reliable difference between the proportion of Friday and Monday responses.
In discussing the implications of their findings, Matlock et al. (2011) reasoned that forward
motion is deeply entrenched in everyday experience (e.g., through walking, cycling and driving),
which may encourage participants to adopt the “moving ego” perspective and respond Friday.
By contrast, as people are far less accustomed to engaging in backward motion, it is probably
less clear which perspective to adopt; hence, responses to the ambiguous meeting question were
mixed.

Moving beyond spatial-motion thinking, Jamalian and Tversky (2012) reasoned that if people
use actions in space to express their construals of time and gestures are abstracted actions in space
that frequently accompany language, then observing gesture may likewise affect how people rea-
son about events in time. In one study investigating whether speech-accompanying gestures could
be used to disambiguate the Wednesday’s meeting question, Jamalian and Tversky (2012) found
that participants who viewed a gesture moving away from them accompanying the utterance was
moved forward, were more likely to adopt the “moving ego” perspective (responding Friday),
whereas participants who viewed a gesture moving towards them were more likely to adopt the
“moving time” perspective (responding Monday). Concordant with earlier findings, Jamalian and
Tversky (2012) concluded that observing representational actions, namely gestures, also dramat-
ically influence how people think about time. Moreover, information that is conveyed in gestures,
but not in speech, can also alter people’s conceptions of time and their concomitant interpretation
of a temporally ambiguous expression.

As demonstrated, McGlone and Harding’s (1998) ambiguous meeting question has been used
extensively in research investigating metaphorical representations of time, despite the question
consisting of a single measure. However, one issue that arises from using a single experimental
question is that measures comprised of a single item are potentially unreliable (e.g., Oshagbemi,
1999; Pollard, 1996). Furthermore, as noted by Richmond, Wilson, and Zinken (2012), as the
ambiguous meeting question refers specifically to the week (i.e., the calendar), as opposed to

2Abstract motion occurs in processes that involve mentally moving from symbol to symbol in an ordinal sequence
(see Langacker, 1986, 1987).
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CULTURAL ARTIFACTS AND METAPHORICAL EXPRESSIONS ABOUT TIME 97

the ego, it raises the possibility that earlier findings may reflect properties of the English lan-
guage, as opposed to being a function of temporal perspective per se. To address these issues,
Richmond et al. (2012) sought to investigate the general reliability of McGlone and Harding’s
(1998) ambiguous meeting question by examining the consistency between participants responses
to the Wednesday’s meeting question and their responses to other ambiguous spatial, clock and
calendar questions.3 While the level of consistency varied between questions, with calendar ques-
tions demonstrating the highest level of consistency with responses to the Wednesday’s meeting
question, the results showed an overall pattern, whereby responses to all four types of question
were consistent in their representations.4 Richmond et al. (2012) concluded that although the
responses to the Wednesday’s meeting question might be attributed, in part, to the way in which
the calendar is used in English, responses to the spatial and clock questions produced relatively
similar results, thereby demonstrating the robustness of the designation of the “moving ego” and
“moving time” temporal perspectives.

Taken together, the reviewed research provides an important foundation for the understanding
of space–time mappings, demonstrating that people’s perspectives on the movement of events
in time are not only grounded in their experiences of motion in space but also in their patterns
of interactions with cultural artifacts; thus, reiterating the notion that conceptual metaphors are
as much cultural as they are internally represented in the minds of individuals (Gibbs, 1999).
Combining these two separate lines of research on space–time mappings—namely, research
investigating spatial influences on temporal reasoning and research investigating the culturally
specific associations between space and time—the next step in extending the existing research is
to examine whether people access culturally specific spatial representations of time in their inter-
pretations of ambiguous metaphorical expressions about time. To do this, three experiments were
conducted investigating the use of cultural artifacts, namely calendars and clocks, as mediums
for directly eliciting responses to ambiguous temporal questions. Experiment 1 directly investi-
gates whether responses to the Wednesday’s meeting question may be attributed to the way the
calendar is used in English (cf. Richmond et al., 2012), comparing the responses to the original
question and answer format with responses to the question elicited via a calendar. Building on
insights from earlier research, which suggest that culturally specific spatial representations sys-
tematically shape how people think about time (e.g., Tversky et al., 1991), Experiment 2 sought
to investigate further the culturally specific associations between space and time and the role of
orthography direction in temporal reasoning. To do this, responses to the Wednesday’s meeting
question were elicited via a calendar and compared against responses elicited via a “reverse”
(right-to-left) calendar. Extending the findings from Experiments 1 and 2, which investigate the
role of the calendar in the resolution of McGlone and Harding’s (1998) ambiguous Wednesday’s
meeting question, Experiment 3 investigated the role of the analogue clock in the resolution of

3Examples included: A book will be re-edited so that page 10 will move forward 5 pages (spatial); Normally an alarm
clock is set for 9 a.m. but the alarm has been moved forward 10 minutes (clock); The winter Olympics normally take place
in December but the committee has moved it forward one month (calendar). The responses to each question were coded
as either ego-moving or time-moving in their representation.

4Concordantly, other lines of research have similarly demonstrated that people tend to be consistent in their repre-
sentations of time, such that people who imagine moving forward a meeting scheduled for Wednesday by two days to
Monday (as opposed to Friday) are also more likely to imagine moving forward a meeting scheduled for noon by two
hours to 10 a.m. (as opposed to 2 p.m.; Núñez, Motz, & Teuscher, 2006; cf. Duffy, Feist, & McCarthy, in press).
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98 DUFFY

Núñez and colleagues’ (2006) ambiguous Noon meeting question (“Tomorrow’s noon meeting
has been moved forward two hours. What time is the meeting now that it has been rescheduled?”),
comparing responses elicited via a clock against responses elicited via a “reverse” (anticlockwise)
clock. Taken together, the results provide initial evidence that, in their interpretation of ambigu-
ous metaphorical expressions about time, people automatically access and use culturally specific
spatial representations that are consistent with the direction of orthography in their native lan-
guage. Moreover, asking participants to use a reverse space–time mapping causes interference,
which is reflected through their temporal reasoning.

EXPERIMENT 1

As shown, McGlone and Harding’s (1998) ambiguous Wednesday’s meeting question has been
used extensively in research investigating spatial influences on temporal thinking. In particular,
it has been observed that while the “spatial schemas”5 guiding the responses to the Wednesday’s
meeting question are assumed to operate below awareness, participants often become aware of
the ambiguous nature of the question immediately upon providing their response (Kranjec &
McDonough, 2011). This might be explained, in part, by the fact that while a number of stud-
ies have attempted to disguise the purpose of the experiment by embedding the Wednesday’s
meeting question within booklets containing filler tasks (e.g., Boroditsky, 2000; Matlock et al.,
2011; Ramscar, Matlock, & Dye, 2010), the “metalinguistic”6 format of the question enables
participants to reflect upon their response with a degree of awareness; thus, raising the ques-
tion of whether it is possible to devise a context within which participants might respond to the
Wednesday’s meeting question with a reduced awareness of the task’s objective than has previ-
ously been the case. To address this, a new experiment was devised, in which participants were
recruited to take part in a Multi-tasking Challenge, whereby they were instructed to schedule
a number of events into a calendar while simultaneously watching a video clip and answering
questions relating to the video clip. Participants’ responses to the Wednesday’s meeting ques-
tion were elicited via a calendar (test condition) and compared against responses to the original,
metalinguistic version of the question (control condition). In light of earlier findings, which sug-
gest that responses to the Wednesday’s meeting question might be partly attributed to the way in
which the calendar is used in English (Richmond et al., 2012, Study 1), it is predicted that the
proportion of Monday and Friday responses will be parallel across the test and control conditions.

Method

Participants. Participants in Experiment 1 were 65 full-time undergraduate students, with an
age range of 18 to 33 years and a mean age of 20 years. Of participants, 17 were male and 48 were

5A spatial schema can be considered as a “condensed redescription of perceptual experience for the purpose of
mapping spatial structure onto conceptual structure” (Oakley, 2010, p. 215; cf. Johnson, 1987).

6Metalinguistic awareness involves the ability to think explicitly about aspects of language and solve linguistic prob-
lems, such as the detection of ambiguity and grammaticality (Galambos & Goldin-Meadow, 1990; Galambos & Hakuta,
1988). This requires an awareness of language as a system, as well as an ability to access and manipulate knowledge
about the system (Bialystok & Ryan, 1985).
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CULTURAL ARTIFACTS AND METAPHORICAL EXPRESSIONS ABOUT TIME 99

female. Participants were assigned to either the test or the control conditions. All participants
were native speakers of English from the UK.

Materials and procedure. Participants were given a multi-tasking exercise that consisted
of two tasks and were informed that they would complete the two tasks simultaneously while
watching a video clip. They were also informed that they would be given until the end of the
video clip (2 minutes, 25 seconds) to complete both tasks.

For Task 1, participants in the test condition were provided with a 12-month university events
calendar which was printed on six pieces of paper back-to-back and were instructed to schedule
three events into the calendar:

1. Thursday 19th January

Kate Smith has cancelled the Solo Exhibition. Cross out the event in the calendar.

2. Wednesday 9th May

The meeting has been moved forward two days. Enter the new date into the calendar.

3. Saturday 3rd March

The Pauline Hughes Workshop has been rescheduled for the following Saturday. Enter the new date
into the calendar.

In the test condition, responses to the Wednesday’s meeting question were elicited by participants
scheduling the rearranged date into the calendar provided. In the control condition, participants
responded to the original, question and answer format of the Wednesday’s meeting question.

For Task 2, which was a distracter task, all participants answered three multiple-choice ques-
tions relating to the video clip, Matthew’s Day Off ,7 which was projected onto a screen at the
front of the classroom. The purpose of the distracter task was twofold. The first aim was to min-
imize participants’ engagement of metalinguistic awareness; thereby, allowing them to process
the questions and provide answers to them more automatically. The second aim was to ensure
that participants had attended to the video clip, which was assessed by whether or not they had
answered at least two out of the three multiple-choice questions correctly.

Results and Discussion

Four participants were excluded from subsequent analyses for failure to answer at least two of
the multiple-choice questions correctly. Of the remaining participants (N = 61), participants
in the Calendar (test) condition were more likely to respond Friday (83.9%) than participants
in the Metalinguistic (control) condition (60.0%). Contrary to the prediction that the propor-
tion of Monday and Friday responses would be parallel across the test and control conditions,
a chi-square test revealed a reliable difference in the responses between the two conditions:

7Matthew’s Day Off is Honda’s 2012 game-day Super Bowl commercial for the Honda CRV, in which actor Matthew
Broderick parodies his role in the popular film Ferris Bueller’s Day Off (http://www.youtube.com/watch?v=mP5l1_
s4urU).
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100 DUFFY

χ2
1,61 = 4.322; p = 0.038; Cramer’s V = 0.266. Thus, while both groups of participants demon-

strated a preference for answering Friday, this finding raises the question of why participants in
the Calendar condition were more likely to reschedule the meeting to Friday than participants in
the Metalinguistic condition. One possible explanation relates to the notion that the left-to-right
orientation of time in English does not stem from patterns in language (e.g., ∗Monday is to the left
of Tuesday), but rather, from the left-to-right direction of orthography in Western culture. Indeed,
Casasanto and Jasmin note that “because graphic conventions in English-speaking cultures have
an implicit rightward directionality, English speakers have a polarized left-right spatial contin-
uum which can be co-opted for time” (2012: 659). To illustrate, the calendar instantiates absolute
time, whereby days are conventionally conceptualized as locations along a calendar’s timeline in
ascending order from left-to-right (e.g., from the 1st to the 7th) and moving rightward in space
correlates with moving later in time (Casasanto & Bottini, 2013; Kranjec, 2006). Thus, in contrast
to participants in the control condition, who “mentally visualized” moving forward the meeting,
participants in the calendar condition were predisposed to a left-to-right space–time mapping by
means of the calendar, whereby the directionality of forward motion is towards later times and
hence moving the meeting later to Friday.8

The findings from Experiment 1 thus suggest that as the calendar served to highlight the left-
to-right orientation of time in English, responses to the Wednesday’s meeting question might
be attributed to the lateral organization of time on calendars, as opposed to temporal perspec-
tive per se; therefore, offering an explanation as to why Friday responses were more prevalent
among participants in the Calendar condition, in comparison to the Metalinguistic condition.
Taken together, Experiment 1 corroborates and extends the range of research demonstrating that
people automatically access culturally specific spatial representations that are consistent with the
direction of orthography in their native language when reasoning about time (e.g., Bergen & Chan
Lau, 2012; Boroditsky et al., 2010; Fuhrman & Boroditsky, 2010; Ouellet et al., 2010; Tversky
et al., 1991). Building on these findings, Experiment 2 sought to investigate further the culturally
specific associations between space and time and the role that the direction of orthography plays
in shaping people’s conceptualizations of time.

EXPERIMENT 2

Recent research investigating whether orthography can influence the direction in which time flows
along people’s mental timelines has demonstrated that, through exposure to a new orthography,
it is possible to alter their space–time associations. Specifically, in one experiment conducted by
Casasanto and Bottini (2013), Dutch literates were presented with a series of phrases such as “a
year before” (een jaar daarvoor) or “a decade after” (een decennium daarna) and were instructed
to press a button on the left or right of a keyboard to indicate whether the phrases referred to a
time in the past or the future. In one condition, the phrases were presented in standard Dutch

8Indeed, findings from behavioral studies have shown that the left-to-right representation of the mental line in Western
cultures generalizes to the mental representation of ordinal sequences more broadly, such as the arrangement of numbers,
letters, days, and months. When people are thinking about ordinal sequences, they move along the mental line, suggesting
a strong coupling between external physical space and internal mental space (e.g., Dehaene, Bossini, & Giraux, 1993;
Gevers, Reynvoet, & Fias, 2003).

D
ow

nl
oa

de
d 

by
 [

N
or

th
um

br
ia

 U
ni

ve
rs

ity
] 

at
 0

3:
18

 2
2 

A
pr

il 
20

14
 



CULTURAL ARTIFACTS AND METAPHORICAL EXPRESSIONS ABOUT TIME 101

orthography and in the other condition, the phrases were presented in mirror-reversed Dutch.
Casasanto and Bottini’s (2013) findings showed that participants in the Standard Dutch condi-
tion were faster to assess past-oriented phrases by pressing the left button and future-oriented
phrases by pressing the right button. However, by the second series of testing, participants in the
Mirror-reversed Dutch condition displayed the reverse pattern of reaction times. In discussing the
implications of their findings, Casasanto and Bottini (2013) concluded that exposure to a new
orthography for a period of time is sufficient to transiently weaken people’s culturally preferred
space–time mapping, hence reversing the flow of time in their minds.

Building on insights from Casasanto and Bottini’s (2013) findings, Experiment 2 repeated
the calendar rescheduling task used in Experiment 1, replacing the familiar calendar format
with a reverse, right-to-left calendar that is incongruent with the direction of orthography in
English (Figure 1). Specifically, English literates were provided with an Arabic calendar, which
depicts temporal linearity from right-to-left and instructed to enter the date of the rescheduled
Wednesday’s meeting into the calendar. On the assumption that asking people to use a space–
time mapping that is inconsistent with the direction of orthography in their native language
causes interference (Fuhrman & Boroditsky, 2010), it is predicted that that there will be a mixed
response to the Wednesday’s meeting question among participants in the Reverse Calendar con-
dition. Specifically, it is predicted that some participants will be guided by the direction of the
reverse temporal number line (right-to-left), leading to a Friday response, whereas other par-
ticipants will be guided by the direction of orthography in English (left-to-right), leading to a
Monday response. To provide a comparison group for the results from the Reverse Calendar con-
dition, a second group of participants responded to the Wednesday’s meeting question using a
“normal” left-to-right calendar. Concordant with the findings from Experiment 1, it is predicted
that participants in the Normal Calendar condition will demonstrate a similar preference for
responding Friday.

FIGURE 1 The reverse calendar used in Experiment 2.
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102 DUFFY

Method

Participants. Participants for Experiment 2 were 58 full-time undergraduate students, with
an age range of 18 to 21 years and a mean age of 19 years. Of participants, 34 were male and
24 were female. Participants were assigned to either the Normal Calendar or the Reverse Calendar
conditions. All participants were native speakers of English from the UK.

Materials and procedure. Participants were provided with a one month calendar, which
was printed on a single side of paper. In the Normal Calendar condition, the days of the week
were positioned at the top of the calendar and arranged in ascending order from left-to-right.
In the Reverse Calendar condition, the days of the week in Arabic, with an English translation
underneath, were positioned at the top of the calendar and arranged in ascending order from right-
to-left. The only event featured on both calendars was the meeting scheduled for Wednesday 9th
May. The following instructions appeared underneath the calendar:

Wednesday 9th May

The meeting has been moved forward by two days.

Enter the new date into the calendar.

Results and Discussion

As predicted, in contrast to the participants in the Normal Calendar condition, who again
showed a preference for answering Friday (82.8%),9 responses among participants in the Reverse
Calendar condition were mixed, with 51.7% of participants responding Friday in comparison to
48.3% of participants responding Monday. To determine whether the difference in responses
between participants in the Normal Calendar condition and Reverse Calendar condition was
significant, a chi-square test for independence was used. The chi-square test revealed a reli-
able difference in the proportion of Monday and Friday responses across the two conditions:
χ2

1,58 = 6.340; p = 0.012; Cramer’s V = 0.331. Taken together, the findings suggest that the
prevalence of Friday responses among participants in the Normal Calendar condition may be
attributed to participants using a space–time mapping that is consistent with the direction of
orthography in English—as found in Experiment 1. By contrast, asking participants to use a
(right-to-left) space–time mapping that is inconsistent with the (left-to-right) direction of orthog-
raphy in English caused interference (cf. Fuhrman & Boroditsky, 2010); hence, responses among
participants in the Reverse Calendar condition were mixed. In sum, Experiments 1 and 2 provide
the first studies of their kind into the ways in which people may use cultural artifacts, such as
calendars, to resolve ambiguous metaphorical expressions about time. Developing this area of
research, Experiment 3 sought to investigate further the role of cultural artifacts in the resolution
of temporally ambiguous expressions by means of the clock.

9Notably, the proportion of Monday and Friday responses without the distracter task is in line with the responses
reported in Experiment 1, which included a distracter task.
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CULTURAL ARTIFACTS AND METAPHORICAL EXPRESSIONS ABOUT TIME 103

EXPERIMENT 3

According to Evans (2013), there is a broad distinction that can be made in terms of absolute
temporal reference between event-reckoning systems (e.g., calendars), which provide a means of
framing events in time and time-reckoning systems (e.g., clocks), which either model or repre-
sent the passage of time. Within both types of systems, further distinctions can be made between
systems that are repeatable, open-ended, and closed. For instance, whereas open-ended systems
relate to linear representations of time, repeatable systems are concerned with cyclical representa-
tions of time (Evans, 2013). While people conceptualize time using both types of representations,
recent empirical research suggests that people are generally biased towards linear thinking—a
tendency that has been observed among industrialized as well as non-industrialized commu-
nities (e.g., Brang, Teuscher, Ramachandarn, & Coulson, 2010; Kessell 2008; Sinha, da Silva
Sinha, Zinken, & Sampaio, 2011). For instance, recent experimental research on the Amazonian
language Amondawa suggests that cyclicity is not relevant to the time interval system used in
Amondawa culture (Sinha et al., 2011). In one experiment, participants took part in an elicitation
game, which required them to construct schematic representations of different time intervals (e.g.,
the succession of seasons and the 24-hour diurnal cycle), by placing a series of paper plates, each
representing an interval of time, on the ground. Sinha et al. (2011) found that all of the partic-
ipants constructed curvilinear representations of the seasonal and diurnal cycles on a horizontal
axis, in either a left-to-right or right-to-left direction. Moreover, none of the participants produced
cyclical representations of the time intervals. In discussing their findings, Sinha et al. (2011) posit
that in Amondawa, the seasonal and diurnal time intervals are conceptualized in terms of “hap-
penings” against which other activities and events are indexed, or with which other happenings in
the natural and social world may coincide. As such, the schematization of time intervals appears
to be simply in terms of succession, which can be spatially represented as a line (although not
necessarily a straight one).

In another series of experiments conducted by Kessell (2008; cf. Kessell & Tversky, submitted,
as cited in Jamalian & Tversky, 2012) investigating the production and comprehension of cyclical
and linear processes, participants were instructed to produce diagrams depicting cyclical pro-
cesses, such as the seasons, and linear processes, such as making scrambled eggs. The findings
showed that, as anticipated, participants tended to depict the linear processes in lines but, surpris-
ingly, they also tended to depict the cyclical processes in lines without any return to the beginning.
In discussing the implications of the findings, namely that people tend to produce linear repre-
sentations of cyclical processes, Kessell (2008) reasons that it is easier to conceptualize events
progressing forward through time with a beginning, a middle and end than it is to imagine events
travelling in a circle, returning to where they started and initiating the process again. Indeed, time
moves forward and cannot go back on itself and while each day consists of a morning, noon and
night, each day is also unique, rather than a replication of the day previous. Conceptualizing time
as a cycle is difficult because it requires thinking about a series of events in terms of a general
process rather than an individual instance (cf. Jamalian & Tversky, 2012).10

10Notably, other lines of research investigating the ways in which people spatially represent the months of the year
show that time–space synesthetes are more likely to depict calendars using cyclical representations, whereas, consistent
with Kessell’s (2008) findings, non-synesthetes are more likely to use linear rows or rectangular arrangements (Brang
et al., 2010).
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104 DUFFY

As research investigating space–time mappings has hitherto been primarily focused on linear
representations of time (e.g., Casasanto & Bottini, 2013; Fuhrman & Boroditsky, 2010; Tversky
et al., 1991), new research investigating cyclical representations of time importantly paves the
way for further empirical study in this area.11 As such, whereas Experiments 1 and 2 focused
on linear representations of time, in Experiment 3, the attention will be turned to circular rep-
resentations of time. Notably, calendars are typically represented in terms of horizontal rows
of days that are sequenced in vertical rows of weeks, with earlier weeks sequenced above later
weeks; thus, representing linear time. By contrast, an analogue clock measures time in cycles of
seconds, minutes and hours using hands that trace a cyclic path around the dial; thus, it lends
itself to capturing cyclical time (Evans, 2013). As such, whereas McGlone and Harding’s (1998)
Wednesday’s meeting question provides a useful tool for investigating linear representations of
time, Núñez et al.’s (2006) Noon meeting question would be more apt for examining cyclical
representations of time.

To this end, whereas Experiments 1 and 2 investigated the role of the calendar in the reso-
lution of the ambiguous Wednesday’s meeting question, Experiment 3 sought to investigate the
role of the analogue clock in the resolution of the ambiguous Noon meeting question. To do
this, participants were provided with a clockwise clock (condition 1) or an anticlockwise clock
(condition 2) and instructed to indicate the time of the rescheduled noon meeting by drawing the
minute and the hour hands onto the face of the clock—thus, providing a new method for elicit-
ing participants’ responses to the question (Figure 2). Similarly to Experiment 2, which aimed to
determine how participants would fare with a temporal rescheduling task using a reverse calendar,
the purpose of the anticlockwise clock is for investigating how participants would resolve tem-
poral ambiguity using a clock that is incongruent with the customary direction of motion around

FIGURE 2 The clockwise clock (left) and anticlockwise clock (right)
used in Experiment 3.

11The dearth of research on cyclical representations of time might be attributed to the fact that cyclical representations
of time are comparatively less diverse than linear representations of time. To illustrate, consider the way in which the hands
on an analogue clock rotate around the dial in a clockwise direction. The explanation for this is quite simple: the first
mechanical clocks were built to imitate the path of a sundial shadow where, in the northern hemisphere, the shadow on
the sundial rotates from west to north to east, i.e., clockwise (Sorensen, 2011); henceforth, the clockwise rotation became
quasi-standardized across the globe.
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CULTURAL ARTIFACTS AND METAPHORICAL EXPRESSIONS ABOUT TIME 105

the clock. In this situation, it is predicted that there will be a mixed response to the Noon meeting
question: some participants will be guided by the direction of the reverse temporal number line
(anticlockwise), leading to a 2 p.m., whereas other participants will be guided by the customary
direction of motion (clockwise), leading to a 10 a.m. response.

Method

Participants. Participants for Experiment 3 were 60 full-time students, with an age range of
18 to 27 years and a mean age of 20 years. Of this group, 29 participants were male and 31 were
female. Participants were assigned to either the Clockwise or the Anticlockwise condition. All
participants were native speakers of English from the UK.

Materials and procedure. Participants were provided with a diagram of an analogue clock,
without the minute or the hour hands, printed on a single side of paper. The following instructions
appeared underneath the diagram of the clock:

Tomorrow’s noon meeting has been moved forward by two hours. Draw the minute and the hour
hands onto the face of the clock to indicate the new time of the meeting.

Results and Discussion

As predicted, in contrast to the participants in the Clockwise condition, who showed a prefer-
ence for depicting 2pm on the face of the clock (73.3%), responses among participants in the
Anticlockwise condition were mixed, with 46.3% of participants depicting 2pm in comparison
to 53.3% of participants depicting 10 a.m. To determine whether the difference in depictions
between participants in the Clockwise condition and Anticlockwise condition was significant, a
chi-square test for independence was used. The chi-square test revealed a reliable difference in the
proportion of 10 a.m. and 2 p.m. depictions across the two conditions: χ2

1,60 = 4.444; p = 0.035;
Cramer’s V = 0.272. The findings thus suggest that the prevalence of 2 p.m. responses among
participants in the Clockwise condition may be attributed to participants using a space–time map-
ping that is consistent with the customary direction of motion around the clock, whereby moving
forward (i.e., clockwise) in space corresponds with moving later in time. By contrast, asking par-
ticipants to use an (anticlockwise) space–time mapping that is inconsistent with the customary
(clockwise) direction of motion around the clock may have caused interference; hence, responses
among participants in the Anticlockwise condition were mixed.

GENERAL DISCUSSION

Across languages and cultures, speakers systematically employ space to represent events in time.
This strong space–time association is reflected in the language people use when talking about
time, the actions people use to depict events in time and the artifacts cultures use to represent
time. Earlier research has shown that spatial schemas may exert an important influence on the
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106 DUFFY

representation of time, such that engaging in certain types of spatial-motion thinking may influ-
ence how people reason about events in time and their concomitant interpretation of a temporally
ambiguous expression. Combining two separate lines of research on space–time mappings—
namely, research investigating spatial influences on temporal reasoning and research investigating
the culturally specific associations between space and time—the aim of this paper was to extend
research on space–time mappings in a new direction. Specifically, three experiments investigated
the role of cultural artifacts, namely calendars and clocks, in the interpretation of metaphorical
language in context.

Experiment 1 directly investigated whether responses to the Wednesday’s meeting question
might be attributable, in part, to the way the calendar is used in English (cf. Richmond et al.,
2012), comparing the responses to the question elicited via a calendar with responses elicited
metalinguistically. The findings showed a significant difference in the proportion of Monday and
Friday responses across the two conditions, with participants in the Calendar condition more
likely rescheduling the meeting to Friday than participants in the Metalinguistic condition. On the
assumption that people automatically access culturally specific spatial representations that are
consistent with direction of orthography in their native language when reasoning about time (e.g.,
Boroditsky et al., 2010; Bergen & Chan Lau, 2012; Fuhrman & Boroditsky, 2010; Ouellet et al.,
2010; Tversky et al., 1991), the results suggest that the prevalence of Friday responses among
participants in the Calendar condition may be attributed to the left-to-right orientation of time
in English, whereby the directionality of forward motion is towards later times, as opposed to
temporal perspective per se.

Building on these findings, Experiment 2 investigated further the culturally specific asso-
ciations between space and time and the role of orthography direction in temporal reasoning,
comparing responses to the Wednesday’s meeting question elicited via an English calendar with
responses elicited via a “reverse” (Arabic) calendar. The results showed that, in contrast to the par-
ticipants in the Normal Calendar condition, who showed a preference for answering Friday, the
difference in the proportion of Monday and Friday responses among participants in the Reverse
Calendar condition was marginal. Thus, while the prevalence of Friday responses among par-
ticipants in the Normal Calendar condition may be attributed to participants using a space–time
mapping that is consistent with the direction of orthography in English, asking participants to
use a (right-to-left) space–time mapping that is inconsistent with the direction of orthography
in English caused interference (cf. Fuhrman & Boroditsky, 2010), resulting in mixed responses
among participants in the Reverse Calendar condition.

Noting that research investigating space–time mappings has hitherto been primarily focused
on linear representations of time (e.g., Casasanto & Bottini, 2013; Fuhrman & Boroditsky, 2010;
Tversky et al., 1991), Experiment 3 focused on circular representations of time, investigating the
role of the analogue clock in the resolution of the Noon meeting question, by comparing responses
elicited via a clockwise clock with responses elicited via an anticlockwise clock. It was found that,
in contrast to the participants in the Clockwise condition, who showed a preference for depicting
2 p.m. on the face of the clock, the difference in the proportion of 10 a.m. and 2 p.m. depictions
among participants in the Anticlockwise condition was marginal. Thus, while the prevalence of
2 p.m. responses among participants in the Clockwise condition might be due to participants using
a space–time mapping that is consistent with the customary direction of motion around the clock,
using an (anticlockwise) space–time mapping that is inconsistent with the customary direction of
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CULTURAL ARTIFACTS AND METAPHORICAL EXPRESSIONS ABOUT TIME 107

motion around the clock may have caused interference; hence, responses among participants in
the Anticlockwise condition were mixed.

Implications for Future Research

Taken together, the results provide further evidence that people automatically access and use
culturally specific spatial representations when reasoning about time. However, as cross-linguistic
research investigating the interpretation of ambiguous metaphorical expressions about time is
comparatively scarce (but see Bender, Beller, & Bennardo, 2010 for German, Mandarin, and
Tongan; Elvevåg, Helsen, De Hert, Sweers, & Storms, 2011 for Dutch; Lai & Boroditsky, 2013
for Mandarin), follow-up research might build upon these preliminary findings by examining
whether the patterns observed in this study vary systematically across languages and cultures.
For instance, because graphic conventions in Arabic-speaking cultures have an implicit leftward
directionality, Arabic literates have a polarized right-left spatial continuum which can be co-
opted for time (e.g., Tversky et al., 1991). Thus, one question that arises is when would Arabic
participants move forward Wednesday’s meeting to if they were provided with an Arabic calendar
which highlights the right-to-left orientation of time in Eastern culture? Similarly, speakers of
Mandarin frequently make use of vertical metaphors for talking about events in time (e.g., Chun,
1997; Scott, 1989; Yu, 1998); thus, how would Mandarin participants resolve the Wednesday’s
meeting question if they were provided with a vertical calendar that highlights the up-to-down
orientation of time reflected linguistically in Mandarin?12

Implications for Theories of Metaphor

Recently, at the 12th International Cognitive Linguistics Conference, cognitive linguists were
encouraged to: (a) “look back,” taking stock of the past 25 years of research in cognitive linguis-
tics; (b) “look forward,” considering the next generation of cognitive linguistics research; and
(c) “look outward,” extending research to understudied populations and applications, particularly
in regard to endangered languages and signed languages (ICLC-12, June 2013). While recent
metaphor research, especially in the domains of space and time, has taken heed of the notion
“looking outward,” by investigating spatial representations of time among an increasing range
of indigenous communities,13 the question remains of how it is possible to “look forward” and
pave the way for the next generation of metaphor research. With the advent of new interactive
technologies, one possible solution is to turn our focus to the role that emerging cultural arti-
facts play in creating wider cognitive and computational webs (cf. Gibbs, 1999). In particular, for

12It should be noted that preliminary cross-linguistic research investigating the Wednesday’s meeting question indi-
cates that when translated into some languages (e.g., Dutch, Danish), the question remains ambiguous, while in other
languages (e.g., German, Mandarin), the ambiguity is not apparent (Bender et al., 2010; Elvevåg et al., 2011; Lai &
Boroditsky, 2013; see also Duffy & Feist, 2014); thus, whether or not multiple competing interpretations are available in
the language being examined is a factor that should be taken into consideration in further cross-linguistic research in this
area.

13Examples include Amondawa (Sinha et al., 2011), Aymara (Núñez & Sweetser, 2006), Mian (Fedden & Boroditsky,
2012), Pormpuraaw (Boroditsky & Gaby, 2010), Tzeltal (Brown, 2012), Yélî Dnye (Levinson & Majid, 2013), Yucatec
Mayas (Le Guen & Balam, 2012), and Yupno (Núñez et al., 2012).
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108 DUFFY

future research, the iGeneration (born after 1999; Pendergast, 2009; Rosen, 2010) may provide
a rich testbed for investigating whether people’s interactions with digital cultural artifacts shape
embodiment and, hence, metaphorical thought. For instance, there has been a recent surge of
videos on YouTube depicting “technotoddlers” interacting with a range of digital technologies,
the most prominent of which is the iPad (Wohlwend, 2013). One video entitled A Magazine is an
iPad That Does Not Work (CBS News Online, 2011) shows a toddler using her fingers to press,
tap, swipe, and pinch on the screen of an iPad. Subsequently, she attempts to use the same finger
movements on the pages of a magazine but appears perplexed and loses interest when the mag-
azine is unresponsive to her actions. While such casual observations should be interpreted with
some caution, recent research from the field of neuroscience suggests that digital cultural arti-
facts are indeed radically altering the ways in which young minds are developing and functioning
(e.g., Small, Moody, Siddarthm, & Bookheimer, 2009; Small & Vorgan, 2008). Taken together,
these findings raise the question of how new cultural artifacts may, consequently, be influencing
metaphoric thought. To illustrate, consider the ways in which people interact with touch screen
calendars on smart devices.14 The iPad (iOS 7), for example, enables users to alternate between
different “views” of time, each of which is understood through different space–time metaphors:
in the “day” view and the “month” view, users advance through the hours of the day and the
months of the year by vertically swiping the screen upwards (“UP IS EARLIER”; “DOWN IS
LATER”), whereas in the “week” view, users move later through the days of the week by hor-
izontally swiping the screen leftwards (“LEFT IS EARLIER”; “RIGHT IS LATER”). Thus, by
automatically alternating between different space–time metaphors—namely, “UP IS EARLIER”
and “LEFT IS EARLIER”—digital cultural artifacts dictate a necessity for users to be flexible in
their representations of time, as they switch to thinking about different time spans on different
timescales (cf. Casasanto & Jasmin, 2012).15

In addition, while recent lines of metaphor research have begun exploring the cognitive and
neural basis of metaphor, the focus has largely been centered on the processing of metaphor as a
function of language-related factors, such as novelty, interpretability and valence (e.g., Cardillo,
Schmidt, Kranjec, & Chatterjee, 2010; Schmidt & Seger, 2009; Subramaniam, Faust, Beeman,
& Mashal, 2012). Drawing on the assumption that conceptual metaphors are as much internally
represented in the minds of individuals as they are spread out into the social and cultural world
(Gibbs, 1999), new insights into the “metaphorical brain” (cf. Lai & Coulson, in press) might
similarly be gained by extending the neuroscientific investigation of metaphor out into the digital
world, thereby exploring metaphor processing as a function of interactions with digital cultural
artifacts. Moreover, future research in cognitive linguistics would benefit from exploring the roles
that cultural artifacts—both existing and emerging—play in shaping metaphoric thought.

14I thank Michele Feist for raising this point.
15It should be noted that recent research has sought to distinguish between two fundamentally different representations

of deictic time: one with an “internal” perspective, where the deictic center (the ego) correlates with the present and
metaphorically signifies the experience of now and a second with an “external” perspective, where the deictic center
is displaced to an external vantage point, which is perpendicular to the axis on which time is represented (Casasanto
& Jasmin, 2012; Núñez & Cooperrider, 2013). Moreover, recent research on temporal gestures indicates that, in their
conceptualisation of external deictic time, people adopt a “moving attention” perspective (as opposed to a “moving ego”
or “moving time” perspective), which is grounded in patterns of interaction with cultural artifacts (as opposed to patterns
of interaction with the natural environment; Casasanto & Jasmin, 2012).
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CULTURAL ARTIFACTS AND METAPHORICAL EXPRESSIONS ABOUT TIME 109

CONCLUSION

In sum, the findings from this paper provide further validation that people’s perspectives on the
movement of events in time are not only grounded in their experiences of motion in space but also
in their patterns of interactions with cultural artifacts. In addition, the results extend prior research
by showing that, in their interpretation of ambiguous metaphorical expressions about time, people
automatically access and use spatial representations of absolute time, whereby moving forward
in space corresponds with moving later in time. Furthermore, asking participants to use a reverse
space–time mapping causes interference, which is reflected through their temporal reasoning.

In addition, the results from this study give rise to the question of why cultural artifacts have
such an effect on temporal reasoning. Cultural artifacts, such as calendars and clocks, externalize
thought (cf. Tversky, 2011); thus, they provide a means of not only mapping temporal paths in
space, but also indicating specific moments or events along a (linear or circular) temporal path.
As such, cultural artifacts simultaneously abstract and depict a model of time, thereby providing
a more concrete form of temporal representations than purely symbolic speech. Cultural artifacts,
thus, play a role in the extended cognitive process (e.g., A. Clark & Chalmers, 1998), acting as a
means of not only aiding embodied cognition, but also influencing it.

Furthermore, the findings give support to the Mediated Mapping Hypothesis (Sinha et al.,
2011), which suggests that time-reckoning is dependent on the cultural construction of counting
practices based upon large number systems (Pica, Lemer, Izard, & Dehaene, 2004), as well as
the cultural-cognitive schema of a linear number line (Dehaene, Izard, Spelke, & Pica, 2008).
As such, direct space–time mappings arise as a result of the combination of numeric symbolic
cognitive processes with language which, in turn, are supported by historically developed cul-
tural artifacts, such as calendars and clocks. In sum, by highlighting new avenues for empirical
research investigating the role of cultural artifacts in temporal reasoning and understanding, this
paper demonstrates that, by drawing on separate (but converging) lines of research on space–time
mappings, it is possible to gain greater and richer insights into metaphoric representations of
time.
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