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In three experiments we demonstrate automatic detection of changes in the perceptual relationship between a target stimulus (e.g. a

brand logo) and other contextual elements (other elements within the ad). We demonstrate that such automatic change detection

increases the processing resources allocated to the changing brand logo, thus increasing the amount of processing fluency that the logo

enjoys.
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= 28%; t(67) = 1.99, p = .05). The last two conditions did not differ, 
t(67) = 0.04, p = .97. This pattern suggests that a visual line draws a 
mental boundary between two concepts only if it separates them in 
physical space.  

An alternative account is that there is something unique about 
vertical lines. Mere presence of vertical lines may have activated a 
“categorization goal.” Study 3 addressed this concern and further 
tested if the line effect would generalize to perception of self-other 
differences.

Study 3: Self-Other Perception
Participants listed features or traits of “yourself” (on the left) 

and “a student that can represent UM” (on the right). There were 
two vertical lines between the two lists (n = 49) or encompassing 
both lists (n = 50), or two horizontal lines encompassing both lists 
(n = 44). 

Participants listed more different features between self and oth-
er if the two lists were separated by lines in the middle (M = 78%, 
SD = 24%) than if they were encompassed by two vertical lines (M = 
57%, SD = 30%; t(140) = 3.70, p < .001) or two horizontal lines (M 
= 58%, SD = 29%; t(140) = 3.48, p = .001). The last two conditions 
did not differ, t(140) = 0.10, p = .93, suggesting that simply seeing 
vertical lines is not enough. The lines have to separate the concepts in 
physical space in order to separate them in mental space. 

Study 4: Past and Present
On a one-page questionnaire, participants wrote down “a nega-

tive event that happened during the last two years” on the left and 
judged their life satisfaction on the right—“Taking all things togeth-
er, how satisfied are you with your life as a whole these days?” and 
“How happy do you feel about how your life is going?” (0 = not at 
all, 10 = very much). The two items were highly correlated (r = .91, 
p < .001) and averaged. A 6.5-inch line appeared either vertically 
between the two sides (n = 25) or horizontally underneath both parts 
(n = 26).

Participants were more satisfied with their life if there was a line 
between their past event and present judgment (M = 8.00, SD = 1.31) 
than if the line appeared underneath both parts (M = 7.06, SD = 1.80), 
t(49) = 2.13, p = .04. 

Conclusions
Visual lines serve as perceptual inputs to cue categorization. It 

produces downstream consequences for subsequent categorization 
(Study 1), thoughts about social others (Study 2), oneself (Study 
3), and one’s past and present (Study 4). These findings combine 
insights from embodiment and metaphor perspectives to show how 
lines carve up perceptual and mental space. Follow-up work is test-
ing how incidental exposure to carefully oriented lines may instanti-
ate category boundaries (Bless & Schwarz, in press). Process issues 
and potential moderators (or as the professional jargon goes, “bound-
ary” conditions) will be discussed. 
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Look at Me Now: Automatic Change Detection 
as a Moderator of Processing Fluency

ExTENDED ABSTRACT
Scholars have assembled an impressive body of work demon-

strating how stimulus characteristics can direct attentive processing 
from one area of the visual field to another.  Within advertising, re-
searchers have demonstrated how specifics of ad design can direct at-
tentive processing to important elements within a visual display (e.g. 
brand logos within an ad or ads within a newspaper or website), thus 
increasing the ad’s effectiveness. Among factors known to attractive 
attentive processing, primarily through abrupt onsets that disrupt 
the visual field (Treisman 1986; Treisman and Gormican 1988), are 
size, contrast, and color.  More recent research has demonstrated that 
shifts in attentive processing from one ad element to another can be 
initiated via preattentive processing. For example, Nielsen, Shapiro, 
and Mason (2010) demonstrated that preattentive processing can de-
tect the emotionality of non-focal ad elements, and due to the sensi-
tive nature of emotional stimuli, such detection subsequently directs 
attentive processing to the emotional stimulus.  

The current research further examines how preattentive, or au-
tomatic, processing may affect the allocation of processing resources 
in ways that improve ad effectiveness through increased process-
ing fluency. Specifically, we build on research pertaining to change 
blindness and change detection and demonstrate that changes in the 
perceptual relationship between a target stimulus (e.g. a brand logo) 
and other contextual elements (other elements within the ad) can be 
detected automatically. As a consequence of implicitly detecting a 
change, greater processing resources are directed to the changing 
stimulus without the participant’s awareness. Specifically, between 
exposures, we subtly change relative placement of a stimulus (e.g. 
brand logo) within a visual scene (e.g. an advertisement) and dem-
onstrate that participants automatically detect these changes and un-
knowingly increase the processing resources allocated to the chang-
ing stimulus. This in turn facilitates the amount of processing fluency 
that the logo enjoys.  Across three experiments we demonstrate how 
this increased allocation of processing resources improves ad effec-
tiveness through the metacognitive experience of perceptual fluency 
(as evidenced by improved response times, higher preference for the 
brand, and increased likelihood of brand choice).  

Experiment 1 first explores the effect of automatic change de-
tection on advertising effectiveness by demonstrating increased valu-
ation of brand logos whose perceptual relationship with other con-
textual elements within an advertisement vary between exposures.  
Specifically, we compare the evaluation of logos that move location 
within an ad (changing its perceptual relationship to other ad ele-
ments) from one ad exposure to the next to the evaluation of brand 
logos that remain in the same location across exposures. We further 
manipulate awareness of the relative location and demonstrate that, 
consistent with prior research into the effect of metacognitive experi-
ences on judgments, when participants are aware of a potential influ-
ence on their judgments, the positive effect of fluency is negated.  

Experiment 2 achieves three goals.  First, we directly measure 
fluency and demonstrate that fluency, as measured by faster response 
times, is enhanced by changing the logo’s perceptual relationship 
with other contextual elements between exposures.  Further, we dem-
onstrate that the increased fluency is the result of automatic detection 
(i.e. without intention or awareness; Crabb and Dark 2003) of the 
location changes of the logos which directs processing resources to 
the changed element (ad logo) without the participant’s awareness.  
Further, analyses on explicit logo recognition revealed no effect of 
change detection on logo recognition.  
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Experiment 3 directly contrasts our proposed resource alloca-
tion account with the alternative account that fluency may be the 
result of increased neural activity generated from the changing im-
age that, in turn, increased stimulation from exposure (Janiszewski 
and Meyvis 2001)  I in a fully crossed forced choice experiment 
participants are more likely to select moving over non-moving logos 
and importantly, logo movement had no effect on the evaluation of 
the advertisement within which the logos were embedded, suggest-
ing that the increased preference for the logos is not the result of a 
general stimulation account, but instead is driven by an increased 
evaluation of only the moving logo. Thus, these results favor the 
resource allocation account over an increased stimulation account.
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The Glance Effect in Decision Making

ExTENDED ABSTRACT
People often give a short glance at an object (e.g. one’s pet) 

when they think about it or make decisions related to it (e.g. whether 
to buy a new food bowl). Allegedly, when the object of a decision 
is familiar and well known, there is no need to look at it in order to 
make decisions because the relevant information already exists in the 
mind. Moreover, in many cases the decision about a familiar object 
has nothing to do with the object’s looks. Thus, a glance at one’s pet 
would not contribute information to the decision about whether it 
needs a new bowl. We suggest, however, that although there are no 
pertinent cues in the object’s external appearance or spatial location, 
giving the object a glance while making a decision about it can influ-
ence decision making. This may occur because a glance at the object 
raises the accessibility of (non-visual) information about the object 
that is stored in the mind (e.g. Uchida, Kepecs and Mainen 2006). 
We expect this Glance Effect to affect a variety of metacognitive and 
decision processes, including the quality of the decision, depth of 
thought and post decisional attitudes, such as confidence in the deci-
sion and satisfaction with it. We explore the Glance Effect in three 
experiments, described below. 

In study 1, we show the predominance of the Glance Effect phe-
nomenon. Forty university employees were interviewed regarding 
their building facilities and various objects within these buildings. 
Notably, the questions had nothing to do with the objects’ looks (e.g. 
“Are there many people allergic to carpet dust here?”). After each 
question, the experimenter asked the participants to rate on a 7-pt 
scale their confidence in their reply. While the participants were giv-
ing their replies, the experimenter made record of their glances and 
also wrote down their replies. Out of 120 replies, 101 (84%) were 

accompanied with a glance at the object, while 19 (16%) were not. 
Further, glances at objects produced higher confidence in subsequent 
decisions than decisions made without glancing.

In study 2, 152 participants answered a series of decision 
questions about familiar objects (e.g. “should cats be named after 
national heroes?”), with answers ranging from “definitely yes” to 
“definitely not” on a 7-pt. scale. Half of the sample saw a picture 
of the object (e.g. a cat) along with the question. Decision time and 
post decisional attitudes (perceived accuracy and correctness of the 
answers, as well as the difficulty to make a decision and confidence 
in the decision) were recorded for each item. . We find that a glance 
at a picture of the object elevates both one’s confidence in the de-
cision and perceived accuracy, and reduces perceived difficulty of 
making the decision, compared to the no glance condition. However, 
decisions with glances did not take significantly longer time than de-
cisions without an image, implying no additional processing effort. 

Study 3 addresses the effect of object familiarity on the role of 
the glance. We predict that glances will be more deliberative when 
objects are unfamiliar and thus information comes only from the im-
age (Glimcher and Dorris 2004). In this experiment, we also make 
an initial measurement of decision quality. In a 2 (yes/no previous in-
formation) by 2 (yes/no image at decision stage) design, 240 partici-
pants were presented with 3 decision questions about unfamiliar ob-
jects (e.g. “Would you recommend planting Acokanthera Schimperi 
around a public playground?”). Response options ranged from “defi-
nitely yes” to “definitely no” on a 7-pt scale, with “I have no clue” as 
an additional option. Half of the sample received the question with 
a picture of the object and the other half saw no image. Also, prior 
to making a decision, half of the sample learned information about 
the object and the other half received no information prior to mak-
ing the decision. For instance, participants learned that Acokanthera 
Schimperi is an extremely poisonous plant used to prepare poison 
arrows in Ethiopia. Data collection is ongoing. For the group who 
has prior knowledge when making the decision, we expect the image 
to enhance confidence in the decision, while not changing the deci-
sion itself. As a replication of the result in Study 1, we also expect 
no effect of glancing on decision time among these participants, as 
the Glance Effect does not require extra processing. However, for the 
group who has no previous information about the object, we expect 
decision time while viewing an image to increase due to the time it 
takes to learn the image. Further, we expect no significant difference 
in confidence between glance and no glance condition among these 
participants,) as the visual information they will receive by glancing 
at the objects is unrelated to the questions and therefore cannot help 
make a decision.

To conclude, glances can significantly affect metacognitive de-
cision experiences such as confidence, post-decision attitudes, and 
they may improve decision quality as well. Understanding the role 
of visual information search in individuals’ judgments and decisions, 
even judgments and decisions that are logically unconnected to this 
visual information, is thus important for future decision research and 
application. For example, marketers and consumers both may benefit 
from exposure to objects related to current decisions, as these deci-
sions might involve greater deliberation, more positive attitudes, and 
less decision-making difficulty.
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