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Abstract

Some people might be unaware of misinformation and unable to resolve conflicting information.
Undergraduate students become the pillars of the society in the future. Do they have enough capability
when confronted with conflicting scientific or medical information on the web? Do students majoring
in library and information science (LIS) differ from non-LIS students in epistemological beliefs,
search behavior, and problem-solving skills? Pre-experimental design, interviews, questionnaires,
observation, and search log analysis were adopted in this study. From LIS, liberal arts, and science &
engineering (S&T) students, we recruited 90 students. Participants were assigned the search task and
their search behaviors were analyzed. The results showed that LIS students consider authority as a
critical factor and show more diversified search strategies when solving problems on the web. Moreover,
LIS and S&T students’ epistemological beliefs changed significantly from their pretest to posttest while
liberal arts students did not. This indicated that LIS and S&T students possess higher-order knowledge
and thinking disposition than liberal arts students. Although S&T students displayed higher scientific
literacy than the LIS and liberal arts students, there was no significant difference in problem-solving
capability and performance of search results among students with different background. This study is
helpful for undergraduate students to develop their multiple reflections and web literacy skills.
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Extended Abstract

1. Introduction

People find information on the web every day;
however, not all information on the web is true.
Some people might be unaware of misinformation
and unable to resolve conflicting information.
Undergraduate students become the pillars of
the society in the future; therefore, we explored
the search behavior of undergraduate students
to investigate their ability to resolve conflicting
information. Students majoring in library and
information science (LIS) become librarians in
the future, and it is crucial that librarians provide
accurate information to patrons. To anticipate
the outcomes of future librarian training, we
investigated and compared the search behavior
between LIS and non-LIS students.

Students with more sophisticated epistemological
beliefs and higher-order knowledge are positively
related to adequate learning strategies and flexible
thinking (Schommer-Aikins & Hutter, 2002; Stahl
& Bromme, 2007). Sophisticated epistemological
beliefs are the beliefs that knowledge is tentative
rather than certain (Hofer & Pintrich, 1997),
knowledge is relative and contextual, and
knowledge is a complex network (Stahl &
Bromme, 2007). Whitmore (2003, 2004) indicated
that students at higher stages of epistemological
development can perceive authoritative
information sources when presented with

conflicting information.

Thus, we proposed the following
research questions.

* What are undergraduate students’ epistemological
beliefs? Do LIS students differ from non-
LIS students in epistemological beliefs when
confronted with conflicting scientific or medical
information on the web? Do LIS students show
more higher-order knowledge and thinking
disposition than their non-LIS counterparts?

e What are the characteristics of search behavior
of undergraduate students? Compared with
non-LIS students, do LIS students apply
multiple methods and search strategies to verify
information and solve problems?

e What are the problem-solving skills of
undergraduate students? What is their
commitment to information? Do they have
sufficient problem-solving capability when
encountering conflicting scientific or medical
information on the web? Is there any difference
between LIS and non-LIS students?

2. Methods

Pre-experimental design, interviews,
questionnaires, observation, and search log
analysis were adopted in this study.

We interviewed one medical student, one
doctor, and one professor in physics to design
two search tasks consisting of one medical

question and one science question. We adopted

Note. To cite this article in APA format: Huang, Y.-H. (2018). Search behavior of undergraduate students
toward conflicting scientific information. Journal of Library and Information Studies, 16(1), 45-
75. doi: 10.6182/j1is.201806_16(1).045 [Text in Chinese].
To cite this article in Chicago format: Yuan-Ho Huang. “Search behavior of undergraduate
students toward conflicting scientific information.” Journal of Library and Information Studies 16,
no. 1 (2018): 45-75. doi: 10.6182/jlis.201806_16(1).045 [Text in Chinese].
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five types of scales to examine scientific
literacy, epistemological beliefs, problem-
solving skills, and evaluative standards for
web-based information. Those scales measured
scientific literacy (Brossard & Shanahan, 2006),
epistemological beliefs (Schommer, 1990), topic-
specific epistemic beliefs (Kienhues, Stadtler,
& Bromme, 2011), informational problem-
solving skills (OuYang, 2007), and information
commitments (Wu & Tsai, 2005).

From LIS, liberal arts, and science and
engineering (S&T), we recruited 90 students.
Participants were assigned the search tasks and
were asked to complete various questionnaires at
different stages—pre-search, during the search,
and after the search tasks. They were asked
to complete the search tasks and write short
answers within 30 minutes. PowerCam software
was employed to record student search behavior
on the screen.

This study applied Vakkari and Huuskonen’s
(2012) research for the operational definition of
search behavior, and the types of search tactics
were proposed by Xie and Joo (2012).

From the typology proposed by Thatcher
(2006, 2008), we categorized search strategies into

LEINT3

“broad first,” “search engine narrowing,” “search

engine player,” “known address search domain,”

EEIT3

“parallel player,” “link-dependent,” “to-the-point,”

99 ¢

“known address,” “sequential player,” “deductive

EEINT

reasoning,” “virtual tourist,” and “parallel hub-
and-spoke” strategies.

We invited a medical student and a physics
professor to assess the performance of search
results and scientific literacy for each student.
Meanwhile, we trained three research assistants

to conduct a log analysis by coding participants’
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search logs based on both qualitative and
quantitative items identified in the previously

mentioned typology.

3. Findings

LIS and S&T students’ epistemological beliefs
changed significantly from their pretest to posttest
while liberal arts students did not. This indicated
that LIS and S&T students possess higher-order
knowledge and thinking disposition than liberal
arts students. Although S&T students displayed
higher scientific literacy than LIS and liberal arts
students, S&T students did not score higher when
discovering conflicting scientific information on
the web.

Most students began the search from a search
engine; only four LIS students chose electronic
databases provides by the library. S&T students
and LIS students more frequently applied broad
terms for keyword searching than liberal arts
students. This study investigated search behavior
in terms of quantitative variables, including
number of browsing web pages, frequency of
keyword changes, number of visits to different
website domains, duration of visiting websites, the
longest and shortest times staying on web pages,
and number of different types of downloaded
files. The result showed that LIS students spent
much more time on government websites than
other students did. The result of information
commitment also showed that LIS students scored
significantly higher than non-LIS students in the
authority dimension. Moreover, LIS students spent
less time staying on the same page than non-LIS
students did, which indicated that LIS students
adopted a browsing strategy instead of reading

web information in detail.
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The results of search strategy are shown in
Figure 1. Most students adopted a parallel hub-
and-spoke strategy, through which the participant
follows a path in a new browser window and
then returns to the marker page while keeping
the other result open. The second most common
strategy that participants adopted was the link-
dependent strategy, through which the participant
relied solely on hyperlinks from the homepage.
Therefore, the search strategies of students showed
main characteristics of multitasking, speed, and
broad-scale browsing instead of in-depth reading.
The reason for this might be the limited time for
their search task.

A slightly higher proportion of LIS students
than non-LIS students employed seven of these
search strategies. Of these seven search strategies,
three showed a particularly larger gap in usage
between LIS and non-LIS students: the parallel

player strategy (participant opened various
browser windows to conduct different searches
simultaneously), known address strategy, and
virtual tourist strategy (participant followed
a predefined path through a website to find
the answer). According to Thatcher (2008),
experienced Internet users usually adopt the
former two strategies, whereas the novice user
adopts the latter one. Thus, LIS students tended to
try multiple search strategies to increase the recall
and precision of search results. However, not all the
search strategies that LIS students applied showed
characteristics of experienced Internet users.

Although S&T students displayed higher
scientific literacy than the LIS and liberal
arts students, there was no significant
difference in problem-solving capability and
performance of search results among students
with different backgrounds.
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Figure 1. Search Strategies Applied by Students of Different Backgrounds
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4. Conclusion

This study explored students’ epistemological
beliefs, judging factors, search behavior, and
search strategies for handling conflicting scientific
information on the web.

The results showed that LIS students and
S&T students presented more sophisticated
epistemological beliefs than liberal arts students
did. This might indicate that LIS students have an
adequate learning outcome because LIS students’
thinking disposition might be transformed
similarly to that of S&T students after training in
the LIS curriculum.

This study revealed several quantitative
characteristics of search behavior. There were
no differences between LIS and non-LIS
students beyond LIS students spending more
time on government websites and less time on
the same webpage.

Most students applied multiple search
strategies and mainly adopted multitasking and
prompt search strategies. The result also indicated
that more LIS students than non-LIS students
employed several search strategies.

LIS students consider authority as a critical
factor and show more diversified search strategies
when solving problems on the web. However,
no significant difference was found in the
performance of search results among different
background students. Therefore, we conclude that
even students with higher-order knowledge that
apply multiple search strategies do not necessarily
possess superior ability to resolve conflicting
information. It is crucial to rethink and redesign
the LIS curriculum to improve students’ problem-
solving abilities when viewing web information.

Future research can explore other factors that can
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enhance the ability to conduct an adequate search

and search performance.
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