Eye-tracking Construal Levels: How
Temporal Distance Affects Attention

Minhyang (Mia) Suh Introduction
We all make plans for the future, perhaps to join in a

local festival next week, or participate in an online
course starting next month. However, we don’t
necessarily stick to the future plans. People’s intentions
change with time—we can all recount times when we
plan to do something, but then decide against it when
the time comes. This presents challenges when
designing systems that support future behaviors, such
as event-based social network systems [e.g. 9],
personal tracking devices with goal-setting features,
[e.g. 10] and calendar systems [e.g. 11].
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A recent study argues that intertemporal change of
intentions could be systematic rather than random, and
explains the underlying mechanism that makes people
change their behavioral intention over time [10].
Drawing upon Construal Level Theory (CLT), which
posits that people’s construal (a mental representation,
what is salient in regards to an object or event) differs
by the temporal distance toward a behavior [11], the
study finds that when people make a plan for an event
in the far future, the extent that the behavior outcome
is expected as desirable (positive attitude toward the
behavior) is important to the behavioral intention to
perform the behavior; however, it becomes less salient
as planned date approaches [10]. Thus, the study
argues that when an event is a month ahead (e.g.,
deciding whether or not to attend a yoga class) people
sign up for the event focusing on why to attend the



event (e.g., “yoga makes me relaxed”—a high-level
construal); however, many people drop out a few days
before the event because their focus changes to how to
perform the behavior (e.g., “The class time is not
convenient for my schedule”—a low-level construal)
[10].

The study demonstrates a need for tailored strategies
in regards to the temporal distance from a target event
[10]. For example, a designer should focus on
supporting the why of the event (e.g., emphasizing
importance of performing the behavior) when one aims
to encourage people to RSVP for a distal event;
however, the focus should be changed to support the
how of the event, presenting it as more feasible (e.g.,
highlighting the ease of performing the behavior) when
the event date approaches. On the other hand, if one
aims to predict the attendance of an event more
accurately, the focus on the how of the event may be
more useful because it may discourage people who
expect that their attendance is not actually feasible in
the future (e.g., reminding them of their conflicted
schedule).

[10] assumes that people’s attention is a part of an
intertemporal change of intentions toward a behavior,
although the findings rely on self-reported ‘perceived’
construal, rather than attention itself, which is a
behavioral attribute. Other researchers have noted the
limitations of self-reported data to explain behaviors:
One may not be honest when answering a question; or
one may lack the introspective ability to provide an
accurate response to a question [5]. Moreover, people
may have different understandings on the intervals or
ratings in the questions [9]. These concerns may
reduce reliability of the theoretical premise of CLT and
hamper its broader applicability in practical settings. A

question arises: aside from perception, do people also
differently assign their attention on visual information
according to the temporal distance from the target
behavior?

| used the eye-tracking methodology to understand
how attention plays a role in temporal change of
intentions to perform a behavior. Eye-tracking
measures an individual’s eye-movements, allowing us
to understand where and how one is looking, and to
identify important factors in visual-based information
processing [3]. Prior work often regards the fixation
duration as the indicator of attention people award
toward an object [2], and this is related to their
attitudes or behavior [9]. The longer the fixation time
that people place on an object, the more likely it is
that they prefer the object compared to others [9], and
will recall it better [5]. This suggests that beyond
construals, if people also have different attention
according to the temporal distance toward a behavior,
we should also be able to observe the different fixation
time using eye-tracking. We hypothesize:

H1. When people read about an event in the far future,
they will have greater fixation duration on the OWHYO
aspects of the event, compared to an event in the near
future.

Methods

| conducted a within-subject lab experimental study
with an eye-tracker (Tobii Pro) while introducing to
participants two different social events in the local area
(one planned for a week later, the other a month later).
The stimuli was modelled upon the event-based
application [12], consisting of the event title, time,
location, and descriptions of why and how to participate
in the event. Each participant (N = 13; 8 were female,
m age = 21.6, range = 18 - 30 years old) read both
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Discover Seattle Activity Group

d 1

L R B

Food W Ik on the AVE T
Co ™
24ud

Figure 1. Aggregated Fixation
Duration  for the eventin the
Far Future
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Figure 2. Aggregated Fixation
Duration  for the eventinthe
Near Future : When the event is
planned in the near future,
aggregated fixation duration on
description of ‘Why to join the
event’ is significantly smaller
compared to those of in the far
future (Figure 1.)

stimuli, and | measured how the participants’ visual
attentions (fixation duration and frequency) differed by
two events at different temporal distances.

Preliminary Result

To analyze the data, | conducted a paired t-test and
found that H1 is supported. The fixation duration
between the near future (M=11.22) and the far future
(M=15.63) was significantly different (t(13)=-2.38,
p<.05) Figures 1 and 2 are heat maps of the result.
This finding indicates that people’s attention on visual
information is differently assigned depending on the
temporal distance from the target behavior.

Discussion

This study demonstrates an intertemporal
predisposition on visual attentions, differing by the
temporal distance toward an object. When considering
social events in the distal future, people place attention
on ‘why’ to join the event, however, this attention
significantly reduces if the same event is planned in the
near future. It confirms CLT’s theoretical premise by
showing the same effect at the attention level,
objectively measured by eye-movements. It also
suggests that practitioners should note the differently
assigned attention with time, and use this knowledge
when creating persuasive strategies for interface design
or messages.

Future Research & Conclusion
Building on this study, | plan to investigate how to

effectively utilize different attentions at different times
in system designs. Prior works suggest that when the
temporal distance from an object is matched with
arguments inducing a certain level of construals, people
are more likely to be persuaded [4,6,8]. Researchers
speculate that it is because people may feel ‘right’ [1,7],
however, this has not been explored in the context of

event-based social network applications. Furthermore,
no prior work has examined ‘the matching effect’ at the
levels of attention. Thus, | plan another eye-tracking
study focusing on the matching strategy of construals.
While continuing my research endeavors, | would
appreciate feedback from other graduate students at
InfoSocial 2017, and | would like to share my
experience of using eye-tracking methodology to assist
others and to strengthen and extend a theory.
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