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This research responds to the call for addressing the
three-horned problem in HCI research by exemplifying
a mixed-method and cross-cultural research. We
describe an attempt to do so using an example of a
research project on online product recommendation
that uses a research design to balance the expectations
for research rigor, realism of the research context and
generalizability. We employ the mixed-method
approach that includes a laboratory experiment as well
as the think aloud and eye-tracking methods, and
conduct the study in two cultural contexts.
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Introduction
Researchers are often faced with the three-horned
problem. Especially in the field of human-computer
interaction (HCI), great attention is paid by both communities, AIS SIGHCI and ACM SIGCHI. The shared
goal is to increase the impact of HCI research. We

advocate our suggestion through emulating a research.
We employ a mixed-method and cross-cultural research
approach to conduct a series of laboratory experiments
to investigate the impact of timing and source in online
product recommendation. We use mixed methods (such
as laboratory experiment, think-aloud method and eyetracking method) to increase the re-search precision
and scientific rigor. In addition, we investigate the
phenomena in two cultural contexts to address the
issue of enhancing generalizability. We hope, in
speaking to the three-horned problem, our proposed
research methodology of employing a mixed-method
and cross-cultural approach could contribute to
enhancing this classic problem in HCI research.

METHODOLOGICAL APPROACH IN
ADDRESSING THE THREE-HORNED PROBLEM
Mixed-method research
The crux to our perspective is that mixed-method can
be employed to increase both the research precision
and the scientific rigor. In a mixed-method research,
quantitative and qualitative methods are often used in
combination to answer a research question [11].
There are several advantages of mixed-method
research. First, it provides opportunity for researchers
to produce more divergent and/or complementary
views [7], thereby produces a more robust analysis
[12].Second, mixed-method research enables researchers to simultaneously address confirmatory and
explanatory research questions, which can meet the
goals of evaluating and generating a theory. Mixed
methods have the potential to draw from the strengths
and minimizes the weaknesses of both quantitative and
qualitative methods [1]. If the mixed-method approach
leads to complementary results, the integration can

provide “a more complete picture of the empirical
domain under study” [2].
Cross-Cultural Research
Culture is defined as “the collective programming of
mind which distinguishes one national group or
category of people from another” [4]. Scholars have
recognized the importance of culture in influencing
human behavior in the field of HCI [8,10]. There is
evidence that a strategy that works for one culture may
not work in another culture. Findings in previous
literature reveal that cultural dimensions would
influence the generalizability of research findings [10].
Therefore, a way to address the concern over finding
generalizability is to replicate a research in one culture
to another culture.

AN EXAMPLE: RESEARCH PROJECT ON
ONLINE PRODUCT RECOMMENDATION
Nowadays, online retailers attempt to influence
consumer decision-making by providing product
recommendations [3]. This research project starts from
the research question on how a product
recommendation could be provided at the right
recommendation timing with the appropriate recommendation source (expert review vs. consumer
review) so that consumers can accept the
recommendation. To answer the research question and
address the potential three-horned dilemma in this
research, a series of laboratory experiments and
qualitative studies were conducted.
Laboratory experiment in two cultural contexts
First, a 2*2 controlled laboratory experiment was conducted in China. We developed an online shopping website and brief the participants with a shopping scenario

in which they were going to purchase digital products
(such as cell phones, digital cameras). To increase the
realism, real product data was used. The product
information, consumer-written reviews, and expertwritten reviews were gathered from a commercial
portal website using a self-developed web crawler.
Second, a similarly designed laboratory experiment was
conducted in the United States. The reason being it is
possible that people in other culture have different
online shopping process. In addition, cultural differences could influence the way people view consumer
recommendation and expert recommendation. Thus, we
conducted a second laboratory experiment in a western
country. Also for realism in the experimental design, we
modified the experimental system to meet the United
States context. The results from the two experiments
were compared and insights were drawn.
In our preliminary analysis, we find there are different
results in the two cultural contexts. For example, recommendation source impacts differently. In China, expert recommended products are more likely to be accepted than consumer recommended product.
However, in the United States, the two
recommendation sources do not have significant
different impacts on recommendation acceptance. We
propose this is due to one of the cultural value
dimension-power distance. Hofstede’s power distance
index measures the extent to which the less powerful
member accept and expert that power is distributed
unequally [5]. Power distance in China scores an 80 on
the cultural scale, and in the United States scores a 40.
Thus, in China, the expert power have more significant
impact on consumer, while in the United States, the
power of expert is similar with other consumers. This

cross-cultural results provides more insights on the
research generalizability.
Qualitative studies: Think-aloud method
To gain a granular, explanatory observation of how the
recommendations influence the participants’ decisionmaking process, we adopted the concurrent think-aloud
method to capture consumers’ verbal protocols. This
method could reveal impact of recommendation timing
and source without being restricted to the response
measures of dependent variables.
The current think-aloud method requires participants to
verbalize their thoughts constantly while performing a
task [9].Verbal protocols were recorded concurrently
with the experimental session via Morae Recorder
(software by TechSmith) with the participants’ permission. Based on the verbal protocol, we can know the
actual thoughts during the experiment which may not
be captured in the questionnaire. For example, when
the subject saw the recommendation based on
consumer review, he said “Yes, this is honest. However,
it is not neutral as it is personal preference”
Qualitative studies: Eye-tracking method
Eye-tracking method can provide objective information
that reflects participants’ cognitive process in real time
[6]. Eye tracking method holds the promise of gaining
insights on consumer behaviors and preferences. In our
study, all data was recorded by Tobii T60 eye-trackers.
The eye tracking data provide rich data on how the
subjects pay attention to the product recommendation.
For example, heat map analysis can reveal qualitatively
the effects of recommendation timing and source on
users’ attention. In addition, we can use the objective
data of eye tracking to conduct statistical analysis. For

example, we calculate pupil dilation and use ANOVA to
analyze the impact of recommendation source on pupil
dilation. Overall, eye tracking data provide rich
complementary in increasing the research rigor.
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Discussion and Conclusion
This paper discusses how we improve the research
rigor, realism of the research context and
generalizability. It is important to note that our
methodology employed is a complex and timeconsuming expedition. We hope our approach can serve
as a modest spur to induce valuable contributions to
address the three-horned dilemma in the field of HCI.
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