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Abstract
Following the growing popularity of social commerce sites, there is an increased interest in understanding how consumers decide
what products to purchase based on the available information. Consumers nowadays are confronted with the task of assessing
marketer-generated (MGC) as well as user-generated information (UGC) in a range of different forms to make informed
purchase-related decisions. This study examines the information types and forms that influence consumers in their decisionmaking process on social commerce. Building on uses and gratifications and dual-process theories, we distinguish between
marketer and user generated content, and differentiate formats into informational and normative. Using a mixed methods
approach that builds on an eye-tracking study, followed by semi-structured interviews with 23 participants, our results indicate
significant differences in the types and format of information consumed for selected versus eliminated products. Specifically, we
looked at engagement, cognitive processing, and observation of consumers, since they reveal information about the mental and
processing mechanisms during decision making. We find that consumers present a number of differences in terms of these
measures among the different types of content, and with respect to selected versus eliminated products. The outcomes of the
interviews also serve to complement these findings, providing more detailed information about the processes and emotional states
of consumers during the selection process.
Keywords Eye-tracking . Social commerce . Dual-process theory . User-generated content . Online reviews . Interviews

1 Introduction
With the popularity of social media and social networks growing rapidly in the past few years there has been a new subset of
e-commerce brought to the spotlight, social commerce
(Dwivedi et al. 2018; Kapoor et al. 2018). In contrast with
traditional e-commerce outlets, social commerce sites present
certain unique characteristics, primarily by facilitating social
interactions, as well as the creation and circulation of user
generated content (Mikalef et al. 2013). As a result, it is no
surprise that social media have attracted major interest from
business executives and marketers in relation to their potential
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to generate a competitive edge (Zhou et al. 2013). An increasing number of firms are now launching social commerce initiatives in response to this trend, sparked by several promising
early outcomes of business value (Stephen and Toubia 2010;
Zheng et al. 2017). Yet, one of the differences of social commerce sites compared to conventional e-commerce portals, is
that information about products is no longer created solely by
marketers, but a large proportion of this power is now transferred to consumers (Dwivedi et al. 2008). For example, product ratings, consumer reviews, as well as multimedia content
can be uploaded on popular social commerce platforms,
which complement existing marketer-generated content
(Singh et al. 2017). This creates an interesting environment,
since potential consumers need to navigate and assess information from both marketers and past consumers before they
make purchase-related decisions (Goh et al. 2013). There is, as
a result, a breath of information that consumers need to process before making informed purchase-related decisions
(Kizgin et al. 2018; Tang et al. 2017).
With user generated content occupying increasingly more
weight in the decision-making process of individuals, it has
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emerged as a central topic of research agendas accordingly
(Cheung et al. 2009). As consumers are shifting their purchases on the social commerce environment, they are
confronted with making purchase-related decisions based on
both marketer-generated content and user-generated content.
This makes the process by which consumers evaluate and take
into account each type of information incrementally complex
(Cheong and Morrison 2008). Adding to the complexity is the
fact that user-generated content is created from a very large
number of unknown participants world-wide, and the presentation of such a vast amount of information makes decision
making a complex and messy task (Mikalef et al. 2012). For
instance, popular products present on social commerce sites
typically have hundreds if not thousands of reviews (Kaushik
et al. 2018; Saumya et al. 2018), each of which can range
between 100 and 2000 words. In addition, the format that
user-generated content is presented to potential customers differs significantly, from extensive text reviews, to aggregated
information, keywords, and summarized product ratings
(Cheung et al. 2009). These differences in presentation format
of product-related information concerns both user-generated
content as well as marketer-generated content (Roma and
Aloini 2019; Yadav et al. 2013). As a result, the difference
in the format of presented product information on social commerce websites leads to different forms information processing by consumers (Yadav et al. 2013; Zhang and Benyoucef
2016). These differences in information processing styles are
also likely to take place during different stages of the decisionmaking process (Wang and Yu 2017; Yadav et al. 2013).
Building on this research gap, this study is grounded on
uses and gratifications theory and dual-process theory, and
attempts to understand what type of information users tend
to rely on when faced with a purchase dilemma on social
commerce platforms. Uses and gratifications theory is used
to understand how consumers utilize information to make
purchase-related decisions, while dual process theory is
employed to determine how different formats of information
presented on social commerce websites can be used to facilitate implicit and explicit processing of this information to
guide decisions. We employ a mixed methods approach,
which includes an eye-tracking study on a popular social commerce site to identify the differences in information consumption between the products selected compared to those that are
omitted, followed by a semi-structured interview with participants. In the research setting we distinguish between two
types of information (marketer-generated and user-generated),
and two types of information presentation (informational and
normative). Following, we define different areas of interest on
a popular social commerce site based on these. We first run the
eye-tracking study, and through measures of engagement,
cognitive processing, and observation find differences in the
areas of interest between selected and eliminated products.
From the underlying mental mechanisms that support these
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measures, we deduce several important implications for research and practice. To supplement these findings, we conduct
semi-structured interviews with participants directly after their
eye-tracking experiment. The outcomes of the interviews
serve to provide greater depth to the rationale of the participants on the choice of information and the presentation style,
as well as to describe the process through which they reached
their purchase decision.
The rest of the paper is structured as follows. In Section 2
we review the theoretical background which this study builds
upon. In Section 3, we present our research questions and the
associated measures we use to examine them, while in
Section 4 the study design is described. Section 5 introduces
the analysis and describes with results from the eye-tracking
experiment and the semi-structured interviews. In closing,
Section 6 discusses the theoretical and practical implications
that arise from the results and outlines limitations and directions for future research.

2 Theoretical Background
When compared to physical, or even conventional online
stores, social commerce sites present a unique mixture of characteristics. Perhaps the major differentiator is that unlike traditional online stores where featured content is solely provided by the marketer or producer of the product (marketergenerated content) (MGC) (Goh et al. 2013), social commerce
sites include information that is generated by the consumers
themselves, also referred to as user-generated content (UGC)
(Van Dijck 2009). The simultaneous presence of both types of
content creates an interesting context, since potential consumers have to navigate and make decisions based on both
types of information (Cheong and Morrison 2008). While
traditionally marketers have been in position to control all
product related information on commerce outlets, the
affordances that social commerce sites provide, enable consumers to have share their opinions and exert a strong influence about products or services that are advertised, without
being bound by standards of objectivity (Bruhn et al. 2012;
Muhammad et al. 2018). In this regard, while UGC provides
important input for consumers when forming their purchaserelated decisions, the presence of negative content towards a
product can have harmful consequences for building and
maintaining a brands image for marketers. This issue is
compounded since consumers rely to an increasing extent on
UGC when making purchase decisions (Luo et al. 2013).
While UGC has dominated research attention in the emergence of social commerce, there are very few studies that
examine how consumers make decisions under the simultaneous presence of both UGC and MGC. In addition, the effect
that information formats have on consumer decision-making
is seldom examined (Trusov et al. 2009).
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To explore these topics and to examine the perceived value
of each type and format of information, we build on the uses
and gratification theory (UGT). Uses and gratification theory
is concerned with how individuals utilize media, and how
their needs are fulfilled by specific aspects of these media,
thus, centering on the individual as the main unit of analysis
(Plume and Slade 2018; Ruggiero 2000). The theory has been
applied extensively in online environments since it provides
one of the most coherent perspectives in explaining the psychological and behavioral dimensions in mediated communications (Ko et al. 2005). The main application of uses and
gratifications theory is to provide an explanation regarding
the psychological needs that shape why people use media,
and what stimuli lead individuals to engage in specific
media-based behaviors (Ko et al. 2005). Uses and gratification
theory builds on the assumptions that users are goal-oriented,
and as a result, when they are faced with a decision choice
they select the appropriate media to gratify their goals or needs
(Limayem and Cheung 2011). In the domain of social commerce studies, UGT has been one of the core theoretical perspectives in explaining the motives, beliefs, and values of
consumers (Mikalef et al. 2013; Tsai and Men 2017).
Despite UGT been mostly applied on explaining the extent
of use of certain affordances on social commerce websites,
there is still very little empirical research with regard to the
consumption of information that originates from different
types of sources.
In addition, the format in which these information sources
are examined is commonly categorized into either UGC or
MGC. Nevertheless, the vast majority social commerce sites
present both types of information in a number of different
formats. These different formats lead to different ways of consumptions by customers when they are in the process of
forming the purchase decisions. Dual-process theory has been
a widely applied theory to explain how people are influenced
by the different forms of information they are provided with
(Cheung and Thadani 2012). When applied to the context of
online shopping, dual-process theory has been employed to
differentiate between two main types of information formats,
normative factors and informational factors (Filieri 2015).
Normative factors include social aggregation mechanisms
available on social commerce websites and are commonly
represented as crowd opinion information such as overall
product score and customer ratings. The overall product score
is generally displayed by the number of stars or by an overall
numeric score which represents the average rating provided
by other customers. On the other hand, informational factors
are based on the content of user experiences or marketer descriptions and are associated with the quality of information
and the perceived credibility of the source. The main idea on
which dual-process theory builds on in the context of online
information seeking, is that informational and normative factors work in parallel in shaping consumers opinions about
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products they see online, and when making purchase-related
decisions (Cheung and Thadani 2012). In the current study,
dual-process theory is used as the theoretical grounding to
explain the extent to which these two types of information
influence the purchase decisions of users of social commerce
websites. As such, it provides an influence model based on
both the consumers’ self-judgment of the information provided by marketers and consumers, and the normative power of
aggregated information. Informational influence is derived
from information obtained as evidence about reality, and
therefore is present in the content, source, and visual cues
relating to the product at hand, whether UGC or MGC. On
the other hand, normative influence is apparent in aggregated
evaluations of the opinions of others (Filieri 2015).
When looking into specific informational factors and their
components, Yale’s model distinguishes between, source, message, and receiver (Cheung et al. 2009). Within the message
component, product related information such as description,
price, and technical characteristics are important elements, while
visual cues such as pictures of the product are also found to play
a significant role in communication judgment in terms of MGC
(Wells et al. 2011). Other studies have also noted that thumbnail
images tend to produce additional stimuli to consumers, who
engage in the activity of enlarging them to located more detailed
visual information about the product and increase their enjoyment (Kim et al. 2007). Nevertheless, are increasingly relying on
UGC to get more information about a product they are interested
in, and examine in detail descriptions and evaluation about experiences of other consumers (Kim and Srivastava 2007). In
many cases UGC is used to supplement MGC and aid consumer
decision-making. Specifically, much research has looked at reviews made by other consumers, since their content, whether
positive or negative, has been shown to have a significant influence on intentions to purchase (Zhang 2005). Apart from the
importance of such informational components in decision making, consumers rely heavily on the aggregated opinions of
masses, making normative factors such as average product
scores or ratings, an easily understandable resource on which
they can anchor their decisions (Flanagin et al. 2014).
Therefore, UGC is most frequently represented through informational and normative formats. In conclusions, we regard the previously mentioned informational and normative factors as important determinants of consumers’ intention to make purchaserelated decisions on social commerce websites. Prior literature
has examines their isolated impact on shaping consumer intentions, but has attributed much less attention on how their simultaneous presence shapes consumer decision-making.

2.1 Informational Factors
When considering information factors on social commerce
websites, these typically involve both types of sources, UGC
and MGC. With regards to marketer-generated content, this
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usually is presented in similar way across social commerce
vendors. Specifically, price is an important component and
informational factor when it comes down to any purchase
decision. Consumers develop their perceptions of value of a
product in relation to both characteristics and through an assessment of the price/characteristic ratio. The combination of
price with brand recognition has also been shown to mitigate
perceptions of risk as well as influence consumers cognizance
about product quality (Flanagin et al. 2014). In online settings
such as those of social commerce sites, it has been suggested
that the presence of additional informational factors related to
the product can help consumers avoid risky purchases and
facilitate the process of making decision about what product
to buy (Chiu et al. 2014). Recent empirical findings from
Chen et al. (2016), show that the availability of information
in a multitude of formats can has a positive contribution towards intentions of consumers to purchase online. This outcome demonstrates that consumers are inclined to go through
many different types of information from which they form a
complete pictues of the product they are interested in. Yet,
product-related information may be presented in a number
of different formats. A particularly influential format is
through images of the product itself. Pictures of the product
have been found in past empirical work to evoke different
levels of emotional imagery (Flores et al. 2014). Building on
this knowledge, Yoo and Kim (2014) show that the capacity
to interact with visual cues, such as zooming into the product
or enlarging a thumbnail, has a significant effect on consumers
buying-related behavior. Hence, we can conclude that the way
consumers interact with marketer-generated content can say a
lot about whether they intend to purchase a product or not.
Such differences in behavior can be observed also in terms of
the information they consume when attempting to make a
decision (Kim and Lennon 2008).
While marketer generated content has been the conventional source of information that consumers utilize when assessing
product they are interested in, user generated content has gradually claimed an increasingly important part on social commerce sites, and as a result largely influences the decisionmaking process (Cheong and Morrison 2008). User generated
content can range from negative reviews to highly positive,
and has been the focus of much research attention over the
past few years (Chevalier and Mayzlin 2006; Zhu and Zhang
2010). However, research outcomes are ambivalent on how
consumers factor both positive and negative reviews when
trying to form a purchase-related decision on social commerce
sites (Dhar and Chang 2009). Chevalier and Mayzlin (2006)
found that products that had more positive user generated
content also presented higher sales, although the effect of negative user generated content on sales was much stronger.
Similar findings have also been observed in other studies in
which more positive user generated content resulted in increased sales (Forman et al. 2008). On the other hand, the

Inf Syst Front (2021) 23:1273–1286

presence of negative product reviews can also help consumers
make purchase decision, since they most commonly serve as
the basis on which they can detect and eliminate low quality or
undesirable products (Lee et al. 2008). Thus, positive and
negative reviews play a different, but equally important, role
in shaping consumers intentions of which products to select.

2.2 Normative Factors
Despite the contributing effect that informational determinants
have on shaping consumers behavior, they can only in part
explain how consumers assess and evaluate products browsed
online. In many cases the presence of normative factors helps
to aid decision making and filter out products on help prioritize them (Liang and Turban 2011). On most social commerce
websites, a range of different representation mechanisms are
available which are aimed at structuring and visually aggregating the opinions and perceptions of past buyers. Product
ratings are a typical such measure, which most commonly
calculate the mean score given to a specific product by all past
buyers. In most cases, these scores are represented in a 5-level
scale, either as a numerical value or in the form of a star rating
system. Some social commerce websites also allow representation through which consumers can see the number, or percentage of consumers who rated the product on each score (i.e.
how many gave it a score of 1 out of 5, 2 out of 5 etc.). Other
popular means of depicting normative information to consumers are by showing the number of consumers who find a
review helpful and informative, thus providing a form validity
to certain high or low rated reviews. These forms of
representing aggregated user attitudes and beliefs are some
of the most influential when it comes to decision making
(Forman et al. 2008). Previous research has shown that normative factors such as user-generated product ratings, influence consumers perceptions of product quality, which in sequence has an impact on purchase decisions (Flanagin et al.
2014). In the area of online hotel bookings Ye et al. (2011),
found that a 10% increase in traveler review ratings, can have
a significant impact on sales, by boosting online bookings by
more than 5%. All these prior findings in the context of social
commerce highlight the importance that normative factors
have in the decision-making process (Flanagin and Metzger
2013).

2.3 Neurophysiological Perspectives in Social
Commerce Research
During the past few decades there has been a rapid advancement in terms of technological and theoretical knowledge
about neuroscience, neurocognitive and neuropsychological
methodologies, particularly in relation to understanding how
consumers engage in tasks and perform decision making activities. More specifically, eye-tracking has been an essential
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part of identifying interactions between humans and online
interfaces, and it is a well-suited method to capture how specific visual stimuli influence eye movements, which can then
be utilized to discover consumer strategies and to understand
the underlying cognitive processing (Luan et al. 2016).
According to Jacob and Karn (2003), eye movement and pupil
dilation can reveal human perceptual, emotional, and cognitive processes, helping to further predict and interpret human
behavior. These associations between eye movement and pupil dilation, and cognitive processes have served as the basis
for much work in other fields such as behavioral economics
and psychology (Mele and Federici 2012).
The value of adopting neurophysiological methods has been
argued over the past ten years in information systems (IS) research, with several seminal papers demonstrating optimal
ways of adopting such methods in the IS context (Dimoka
et al. 2012). The value of applying such methods in IS domain
lies primarily in the fact that such methods can capture underlying non-conscious processes or actions, that are not directly
observable by participants (de Guinea et al. 2014). Capturing
such processes, particularly in the context of social commerce
which is rich with information of different types and formats is
of high importance, as most studies to date utilize surveys or
interviews to understand how consumers interact and experience such mediums (Zhang and Benyoucef 2016). By understanding the cognitive states that are sparked when accessing
different informational queues during social commerce browsing, and gaining a detailed temporal sequence of events, it is
possible to understand the “journey” consumers go through
when attempting to make informed decision about what products they should purchase. Analyzing such data can also pinpoint to types or formats of information that generate confusion,
information overload, spark attention, or facilitate cognitive
ease (Léger et al. 2014). In turn, knowing how social commerce
websites spark specific cognitive states, and the journey
through which users consume information, can be used by designers to optimize design and presentation of information, as
well as develop ways of visualizing information that make it
easier for consumers to reach a conclusion about their purchase
(Dimoka et al. 2011).

3 Research Approach
The present study follows an exploratory approach and aims to
understand how users interact with the different types and formats on information available on social commerce sites. Gaining
deeper knowledge about what types and formats consumers use,
and the sequence that this is done can help us understand more
about the decision-making process when selecting a product to
purchase. Our research approach includes a mixed-methods
analysis, in which we first start by conducting eye-tracking experiments with a group of social commerce users, followed by
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semi-structured interviews. The following sub-sections describe
the method used in each and the key measures.
In relation to the eye-tracking experiment, we use several
different measures that are associated with distinct cognitive
mechanisms. These measures allow us to understand how
users interact with content, and ultimately the parts they emphasize on in each stage of their decision-making process.
Consequently, we distinguish between three types of processing which can be identified through an eye-tracking study,
engagement, cognitive processioning, and observation
(Mikalef et al. 2017a, b, c). These types of processing are also
the main measures used in our study. Eye-tracking can capture
the dilation of pupils, as well as movements or transitions, as
well as areas of focus (Nyström et al. 2016).
Engagement was gauged by looking at the peak velocity of
transitions between two areas of interest. Human eyes cannot
travel faster than a biological upper limit of their velocity
(Salvucci and Goldberg 2000). When moving from one point
of interest to another, the eyes have to accelerate and decelerate. This means that at a certain time during this transition the
eyes attain their highest velocity. Peak saccadic velocity is
often measured as the percent of the saccade length when
the maximum velocity was reached (Duchowski 2007). This
measure has been linked reversely with a user’s level of engagement (McGregor and Stern 1996). This indicates that the
faster the eyes attain the maximum velocity (which will return
a lower value in terms of percent of length of the saccade) the
more the user is engaged. Therefore, engagement can be measured through peak saccadic velocity, with higher levels of the
former being represented through lower levels of the later.
Cognitive processing was assessed by looking at the pupil
dilation. The pupil diameter is regarded as the proxy of the
mental activity, or in other words, a measure of the depth of
cognitive processing of individuals during a specific task
(Kahneman et al. 1969). In relation to the dual-process theory,
Kahneman et al. (1969) found that an increased pupil size is
associated with high mental activity, an indication of enhanced cognitive function load (Croson et al. 2013). Lower
pupil diameters are an indication of more load on working
memory and faster calculations. When computing the rate of
change of these functions it is possible to calculate task difficulty, and thus measure the degree of deep cognitive processing. Nevertheless, since pupil diameter can be sensitive to
many external factors which are independent of experimental
conditions (for example, age, sleep-conditions, use of
substances like caffeine, nicotine, and medication) we normalized the pupil diameter with respect to the first five seconds of
data to remove the effects of external variables.
Careful observation refers to the average period of time
during which the gaze of individuals is relatively stable over
a relatively longer period of time measured in milliseconds.
This measure is associated with careful investigation of the
stimulus, meaning that there is increased attention on the
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object of focus. Just and Carpenter (1980) proposed an eyemind hypothesis, stating that there is no substantial lag between what we fixate on and what we process, which has been
widely supported by previous studies in different tasks, such
as reading and scene perception (Engbert et al. 2005). Careful
observation in the shopping context essentially denotes that
the consumer is performing local processing on the information type and format. This is in contrast to global processing of
the whole page to find relevant information for his purchase
which is more related to browsing.
Building on the different types of information and the formats they are presented in we present the following research
questions that we aim to answer in the eye-tracking study:
RQ1: Are there differences in terms of engagement, cognitive processing, and observation of information found
on social commerce websites when making purchaserelated decisions?
RQ2: How do these differ based on the type and format of
the information presented to consumers?
RQ3: What can we deduce from these differences based
on the distinction between products consumers will select
compared to those they eliminate?
Following the eye-tracking, the next stage involved
conducting interviews with participants. The questions of the
interview are based on the previously described types of information and their format of presentation. The goal of the
interview was to examine in more depth the process that participants went through when trying to decide which product to
purchase. While eye-tracking was the main tool for investigating behaviors of interaction on social commerce sites, interviews allowed us to understand the emotional and cognitive
processes that participants underwent when trying to decide
what product to select. The questions that were posed to participants were based on a semi-structured interview, and were
conducted by two of the co-authors directly after their eyetracking session. The main research question that we tried to
examine in the interviews was the following:
How is information on social commerce websites consumed to make decisions? What is the process that is followed
to select a product when faced with a purchase-related choice?

4 Method
4.1 Participants and Procedure
For the purpose of this study, 23 participants were recruited
using a random selection procedure so as to ensure that we had
sufficient diversity within our group. All of the participants
had been screened so we made should they had normal or
correct-to-normal vision. The sample was divided almost

equally between males (13) and females (10), with the average
age being 27.5 years (age std. dev. 7.15 years). We selected
Amazon.com as the social commerce website to run our experiments, since it was most likely that participants would
have experience and would be familiar with all sources of
information provided. All participants had average to high
experience with shopping at Amazon. During the task, participants were provided with three Amazon products (electronic
fans with remote controls). The products were chosen to be
gender neutral so that the gender bias could be eliminated as it
has been shown that certain types result in discrepancies between the two genders (Lin et al. 2019). The simple experimental task was to select one fan out a pre-defined selection of
3, after carefully examining the information given on each of
the pages. On average, participants took 10–15 min to decide
which product they would prefer to buy. During this process,
their gaze was recorded using three SMI eye-tracking glasses
at 60 Hz and two Tobii eye-tracking glasses also at 60 Hz. The
experiments took place between October and November 2016
in setting that can be seen in Fig. 1 below. Before each participant started the experiment, the eye-trackers were calibrated with markers positioned on the corners of the screen in
order to accurately capture gaze location. Participants were
also asked to refrain from taking to each other, and to keep
their focus as much as possible on the screen.

4.2 Variables
As the dependent variable of this study, we selected a binary
variable representing the selection or not of a product.
Therefore, we differentiated between two values, selected
products that were represented with 1, and eliminated ones
which were represented with a value of 0. As part of the
process variables, we calculated three different measures, as
described in the previous section. These included engagement,
cognitive processing, and observation. Engagement was measured by measuring peak saccadic velocity, with high engagement being represented through a low peak saccadic velocity
(Di Stasi et al. 2013). This measure was calculated within each
of the pre-defined information types formats that were described in the theoretical background section. Cognitive processing was measured by examining dilation of pupil size
(Hyönä et al. 1995). A low pupil size is indicative of deeper
cognitive processing. Finally, observation was assessed as the
mean period of time in which the gaze is stable (Priebe et al.
2015). Careful observation was gauged through a measure of
high fixation duration mean, and low fixation duration variance. These measures were calculated from output produced
by the software that supports the Tobii eye-tracker, combined
with some custom code. We utilized the software of the eyetracking device manufacturer, as well as IBM SPSS 25.0 to
analyze the data.
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Fig. 1 Experiment set-up with
mobile eye-trackers

4.3 Areas of Interest
The product page of Amazon was divided into eight different
areas of interest as can be depicted in Fig. 2 below. These
include (a) product details, (b) product description, (c) specification table, (d) review summary, (e) negative reviews, (f)
positive reviews, (g) image, and (h) zoomed image. From
these areas of interest a, b, c, g and h represent marketergenerated content, while areas d, e and f user-generated content. In addition, area d represents normative information
since aggregate scores are shown on mean product value from
past consumers, as well as proportion of users that have given
each of the 5 scores.

4.4 Interviews
Interviews followed a semi-structured protocol in which participants where asked several questions about how they made
their decisions, what information they looked at, what influenced them most, if and how they eliminated products, and
other aspects that they took into account when making their
decision. In addition, several questions about their experience
in using social commerce sites and the types of products the
typically buy were asked. Interviews were recorded with the
consent of participants, and on average lasted 47 min. During
this time, we tried to uncover the process that users went
through in order to reach a decision without indicating any
specific type of information type. After the completion of the
interviews we asked participants their impression of the process and if they had any suggestion to improve the setting. All
recorded interviews were transcribed, and kept in a file with
notes made during the interview by the co-authors.

The empirical data analysis was done through an iterative
process of reading, coding, and interpreting the transcribed
interviews and observation notes of the 23 interviews
(Myers and Newman 2007). At the first stage of our analysis
we identified and isolated the information types and sources
on the basis of the predefined formats as discussed in the
earlier sections. For each case the standardization method
was used to quantify these characteristics using an open coding scheme (Yin 2017). In addition, we recorded the process
that participants went through in order to reach a conclusion,
and the types of information they noted as important in doing
so. Two of the co-authors completed the independent coding
of the transcripts in accordance with the defined themes as
discussed in the previous sections. Each coder read the transcripts independently to find specific factors related to the
important information factors, as well as on the steps in
reaching a purchase decision. This process was repeated until
inter-rater reliability of the two coders was greater than 90
percent (Boudreau et al., 2001).

5 Results
To analyze the outcomes of the eye-tracking study, we conducted two-tailed t-tests to compare the above-mentioned variables (i.e. engagement, cognitive processing, and observation) across the products which were bought or eliminated.
The test results means and standard deviation for all the variables are presented in the tables below. Significance levels
were estimated using a two-tailed test, where p < 0.05 is the
lower threshold where we identify statistical significance.
Prior to the analysis all data were subjected to normality tests
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Fig. 2 Areas-Of-Interests (AOIs) defined for the analysis of the eye-tracking data

using both, the Kolmogorov-Smirnov, and Shapiro-Wilk tests
(Lilliefors 1967; Shapiro and Francia 1972). The results indicate that the data follow a normal distribution.

5.1 Engagement
Regarding engagement, the peak saccadic velocity during the
moments that participants were looking at the image of the
product and the zoomed image was lower for the bought product than that for the eliminated products (Table 1). The outcomes of previous eye-tracking studies show that the peak
saccadic velocity could be used as a proxy for engagement
patterns (Di Stasi et al. 2013). Our findings show that the
engagement with the product image (and the zoomed version
Table 1 Comparison of
engagement (peak saccadic
velocity %) for the selected and
eliminated products

AOI

of it) is higher for the bought product than the eliminated
products. This significant difference is magnified when consumers looked into the zoomed image, which denotes a stronger mental workload to extract useful information that can help
them make a purchase decision. Furthermore, the results confirm that visual cues are very important when trying to attract
consumers attention. Also, the fact that consumers are more
engaged on selected products than eliminated one’s hints that
they use these images either to verify their choice, or are just
more attracted to these products at the first place, and use other
information to justify their selection. It also could hint that
aesthetics, that are not easily described in other formats play
a key role not only in the design of the platforms themselves
(Pappas et al. 2018), but also to the selection process.

Selected

Eliminated

T-test

Mean (Std. dev)

Mean (Std. dev)

statistic

p-value

a) Product details
b) Product description
c) Specification table
d) Review summary

17.54 (20.60)
14.51 (26.75)
7.00 (24.96)
29.69 (18.99)

17.93 (22.21)
11.98 (21.60)
12.62 (24.00)
26.05 (16.48)

-0.05
0.31
-0.70
0.03

0.95
0.75
0.48
0.53

e) Negative reviews

23.63 (11.43)

30.87 (15.22)

-1.65

0.11

f) Positive reviews
g) Image
h) Zoomed image

15.68 (21.06)
23.98 (10.53)
23.21 (9.31)

21.31 (18.75)
38.96 (20.84)
37.06 (20.10)

-0.87
-2.79
-2.72

0.38
0.009**
0.01**

Note: *p < 0.05, ** p < 0.01, *** p < 0.001 – decimals were rounded up, that is why p-values of 0.01 appear with
two asterisks
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Table 2 Comparison of cognitive
processing (pupil diameter
change) selected and eliminated
products

1281

AOI

a) Product details
b) Product description
c) Specification table
d) Review summary
e) Negative reviews
f) Positive reviews
g) Image
h) Zoomed image

Selected

Eliminated

T-test

Mean (Std. dev)

Mean (Std. dev)

statistic

0.66 (0.78)
0.49 (0.80)
0.45 (0.68)
0.01 (0.78)
0.12 (0.76)
0.24 (0.34)
0.26 (0.58)
0.52 (0.63)

0.33 (0.87)
0.68 (0.51)
0.56 (0.44)
0.63 (0.60)
0.78 (0.50)
0.69 (0.34)
0.32 (0.67)
0.46 (0.58)

1.22
-0.88
-0.59
-2.71
-3.13
-2.70
-0.32
-0.33

p-value

0.22
0.38
0.55
0.01**
0.003**
0.01**
0.74
0.74

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 – decimals were rounded up, that is why p-values of 0.01 appear with
two asterisks

6 Cognitive Processing
When assessing the cognitive processing of participants, we
found several differences between those products that were
eliminated compared to the selected ones (Table 2). The pupil
diameter during the moments when the participants were
looking at the reviews section of the page (review summary,
negative and positive reviews) was lower for the bought products than that for the eliminated products. The pupil diameter
has been shown to be associated to the level of mental processing and the load on the working memory. In other words,
the pupil diameter is related to the cognitive processing participants put across while they are observing a visual stimulus.
Our results indicate that the participants were involved in a
deeper cognitive processing of the reviews of the bought products than those of the eliminated products. These findings
indicate that before finalizing their choice, consumers tend
to look at specific types of information, but mostly rely on
UGC in lengthy descriptions. These reviews are then used to
verify choices (positive) as well as avoid risky purchases (negative). This tactic demonstrates that there are two opposing
strategies consumers undertake on the one had to reduce stress
Table 3 Comparison of
observation (mean time that gaze
is stable) for selected and
eliminated products

AOI

by confirming positive view of the product, but also examining negative ones to avoid purchases that would be considered
risky. When associated with the metric we used, that is cognitive processing, we see that participants undergo a series of
different processes that can be better captures through alternative means.

6.1 Observation
When examining the observation patterns of participants, we
found several key differences in many types and formats of
information (Table 3). The mean fixation duration during the
moments when the participants were looking at the specification table and the reviews section of the page (review summary, negative and positive reviews) was lower for the bought
products than that for the eliminated products. The fixation
duration has been shown to be indicative of careful observation of the stimulus. Our results indicate that the participants
observed more carefully the specification table and the reviews
section of the bought products than those of the eliminated
products. This outcome shows that when assessing which products to buy, in types such as the ones we presented them with,

Selected

Eliminated

T-test

p-value

Mean (Std. dev)

Mean (Std. dev)

statistic

a) Product details
b) Product description

168.15 (60.25)
176.13 (68.07)

183.18 (46.17)
171.13 (46.97)

-0.84
0.79

0.40
0.79

c) Specification table
d) Review summary
e) Negative reviews
f) Positive reviews
g) Image

195.68 (51.27)
190.19 (51.61)
187.40 (45.34)
198.63 (48.95)
173.63 (46.46)

150.67 (47.55)
139.58 (41.97)
138.63 (62.02)
141.98 (34.87)
176.11 (56.96)

2.81
3.01
2.76
4.01
-0.14

0.008**
0.002**
0.009**
0.0002***
0.88

h) Zoomed image

191.89 (55.02)

178.77 (64.07)

0.67

0.50

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 – decimals were rounded up, that is why p-values of 0.01 appear with
two asterisks
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which have more utilitarian purpose than hedonic one, product
characteristics are important. The finding also shows that positive and negative reviews are used to eliminate products, since
there are higher observation rates in those that were not selected. It is quite typical for consumers to look at reviews in order
to justify the exclusion of specific products. Nevertheless, such
findings could differ depending on the types of product.

6.2 Interviews
While the eye-tracking study provided some information that
is hard to capture through other means, such as surveys, the
conducted interviews helped us get a better understanding
about how these results can be interpreted and what implications they have. Specifically, we asked respondents to describe the steps they took in selecting the products they did.
Here participants showed a largely similar way of processing
information, with the first step involving briefly looking at the
product ratings, price, and images. Participants noted that an
easy way to filter out the top candidates was to compare average ratings, number of ratings, and percentages in each
score. More specifically, a participant noted the following:
"What I did was I first looked at the average
scores….these were rather similar but I noticed that
one of them had much more reviews than the
others….when scores are similar I tend to trust the opinion of the mass…in this case there were only three products so I had a look at the price which was more or less
the same, and then went through to the percentages of
scores…here things started to tilt towards one"
Our results also show after this initial screening, participants look at other information such as that in the product
description, table of characteristics, as well as some positive
and negative reviews. During this second phase, there is a
higher cognitive processing and a more detailed look at features of the product, as well as experiences of other buyers.
One of the participants noted the following:
"I take some time to compare products between them….I
like to know the technical details and I find that there is
much to read before making any decision…the higher the
price, the more time I usually spend…I also look to find
stories from other people….I don’t like to read reviews
that contain information about the product, but more how
it was used and what the feeling….when I do that I find
that I get what I am looking for"
Some respondents also commented on how they process
reviews, and how these reviews affect their decisions. Here we
saw a pattern in which negative reviews are used quite extensively to anchor decisions of elimination. This means that
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consumers tend to go through negative reviews in order to
identify major faults with products, and disregard those that
have presented defects for others. The number of times faults
have been reported, as well as the severity of the fault were
deciding factors when choosing which products would be excluded. Contrarily, positive reviews were referenced by participants in order to validate their decisions. In other words, if
consumers felt positively about a product, they would try to
find information in the positive reviews that reinforced these
thoughts. One participant commented the following on this:
"When I want to get a more detailed perspective of
products I look at reviews….I like what Amazon does
and presents featured negative and positive
reviews….these help me a lot…..when I have many
products and I have to decide which one to pick I first
start with the negative reviews….quickly go through 2–
3 reviews and the ones that have the most shocking
stories are automatically removed from my list…when
there are a few left I go into a more detailed look at
positive and negative review….it also helps me to examine the specification of products…I do that quite a lot
when buying electronics"
In addition to these, some participants noted that when they
have to buy a product that is particularly expensive or complex,
they tend to visit third-party websites that have a specific focus
on reviewing products. These include other websites, as well as
YouTube reviews so they can get a better view of products in
real-time operation, and a more comprehensive understanding
of what they look like. Such responses were from the more
experienced social commerce buyers, who also purchased more
expensive products online. This finding shows that third-party
reviewers are oftentimes considered as more trustworthy compared to those that comment on social commerce sites. As trust
has been found to be an important component of facilitating
purchase-related decisions, this is an interesting point that could
not have eluded us through the eye-tracking approach (Pappas
et al. 2017). In addition, the capacity to view products in video,
operating live is a type of informational cue that is important for
specific product categories.

7 Discussion
We presented the results from 23 participants deciding over
three products from a popular social commerce setting. The
participants were presented with product information of both
MGC (title, price, image, details, product info. table) and
UGC (positive and negative reviews). The information presented on the Amazon pages for the three products was also be
divided in informative (MGC and UGC) and normative (review summary) factors. Through a mixed methods approach
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that combined eye-tracking and semi-structured interviews we
measured three different values, namely engagement, cognitive processing, and careful observation, and examined the
process through which consumers makes their purchase decision when faced with such diverse information. While this
study is not the first to investigate the significance of UGC
and MGC on social commerce sites, it is one of the only ones
that looks at how consumers interact with both types of information using a novel approach, namely eye-tracking. Also.
the fact that we differentiate information types into informational and normative, makes a link to cognitive processing
styles, which raises several new question for future research
using appropriate methodologies. The outcomes of our analysis present a number of interesting research and practical
implications which are described below.

7.1 Implications for Research
From a research point of view, this study is one of the first to
utilize an eye-tracking methodology to examine the differences in utilization of MGC and UGC during a purchaserelated decision. This is an important extension to the existing
body of research in social commerce, as it allows for a more
precise understanding of the role of information presented on
social commerce outlets, and how it influences conscious and
non-conscious cognitive states of consumers. By doing so, we
are able to open up new avenues for research on how to present information that facilitates easy and informed decisionmaking when buying online, as well as how to design information presentation schemes to allow for easier consumption
of information. Our findings pinpoint towards several differences based on the used measures which hint towards difference in cognitive processing and the series of events that lead
to a decision. Specifically, high engagement in a product only
differs when looking at images and zoomed images since for
all other areas of interest they are found to have no significant
difference. It is therefore important to understand the value
that visual cues have when deciding on a product, and specifically being able to see details. The results of the interview
also suggest that visual stimuli are particularly important, and
that is why consumers tend to visit online review sites that
feature videos of the products. It is therefore interesting to
examine the details of information presented in videos, and
extend eye-tracking and cognitive processes examinations of
consumers when watching such videos.
In addition, cognitive processing and observation show
complementary results. Specifically, they demonstrate that reviews are not considered equally for consumers, but rather, for
the selected ones more cognitive load and careful observation
is spent for all types of information, normative (review table)
as well as informational (positive and negative reviews).
These findings when supplemented by interviews show that
they are used as a verification tool to establish that the one
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they have selected is indeed the best option. Thus,
confirming opinions through positive reviews and mitigating risk by carefully evaluating negative reviews can increase their belief that the product they have selected is
indeed the best (Mikalef et al. 2017a, b, c). Nevertheless,
such patterns are contingent on the type and price of product. Our participants noted that when the complexity of
products increased they tend to rely more on information
that marketers provide in order to have a more comprehensive view. This information when structured appropriately,
such as in the format of easily comparable tables, allows for
less cognitive effort and an easier selection of the ones that
are deemed as more appropriate.
While past research using quantitative methods has confirmed the importance of review in forming purchase-related
decisions, the physiological data that eye-tracking methods allow enable us to understand the mental processing that is associated with interactions to the content of social media (Mikalef
et al. 2016, 2017a, b, c). The outcomes of the interview also
help us determine the sequence of events, and through what
information consumers go through when faced with many options and only one choice. While there are some differences
between consumers, the type of information and the sequence
in which it is processed is quite similar. This of course invites
further research, particularly when taking into account different
website layouts, products of different characteristics and price,
and consumers with different levels of experience.

7.2 Implications for Practice
From a practical point of view the outcomes of this study raise
a number of implications for marketers of products and social
commerce vendors. The first has to do with the affordances
that are facilitated in terms of visual cues. Our findings show
that consumers engage much more with images of selected
products than those that are omitted. While it is not known if
this is done unconsciously when forming initial impressions,
or after a decision has been made to confirm that decision, the
significance of allowing for such interactions with the product
are evident. The fact that several participants also noted that
video reviews helped them make decisions highlights the significance of adding more content. To date, while most social
commerce sites have images of products, few have videos
demonstrating the use of products. Similarly, incorporating
different forms of user generated content and providing incentives towards past consumers to give feedback is important,
since reviews and product summary scores are used to build
trust and confirm purchase decisions. The absence of such
affordances may lead consumers to third party sites or other
vendors. An interesting addition would be to encourage
trusted reviewers to create profiles and be able to advertise
themselves. Platforms such as YouTube allow third-party reviews to do so as views are a form of digital currency that they
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can utilize. Similar incentives would be interesting to see for
social commerce platforms, or at least an integration with
some prominent reviewers or third-party sites.

7.3 Limitations and Future Research
Despite the novelty of findings, there are certain limitations
that characterize our study. First, we do not track the sequence
of events that happen in respect to gaze activity. Further studies are needed to examine how the process of deciding unfolds, and the stages through which consumers go through
when making a decision. This can be done by analyzing patterns of gaze events through time, and seeing where consumers focus their attention on as time unfolds. Second, we
do not control for different characteristics of products, such as
price and complexity. It is highly probable that when these
aspects are factored in the importance of some areas of interest
may change relative to others. When price or complexity rises,
it is likely that consumers will use more information, and will
go through this information in more detail. Third, a study in
which we can monitor the cognitive processes of participants
and link these with specific eye-movements would tell us a lot
about the cognitive states that they undergo when going
through information. Such a study could be done using a
combined eye-tracking and electroencephalography method.
While this method presents some complexity and ambiguity, a
promising way to perform such an analyses would be through
the use of wearable systems, as demonstrated by
Vourvopoulos et al. (2019). Finally, creating a real-life scenario where consumers have to spend their own money to
purchase product could produce slightly different results.
The stress of using own resources could magnify the differences in using some information compared to others.
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