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Abstract

In this paper, we introduce the difficulty to exhaustively measure experience
levels in the field of Internet and information retrieval on the Web. We
demonstrate that ISE research work development emerged then as a response
to overcome this difficulty. Main of the ISE scales that has been developed
benefit to the researcher community (in psychology, cognitive and ergonomy
sciences) aiming a better understanding of Information retrieval practices on
the Web. For instance, ISE scales could be useful in term of pedagogy
(Internet-based learning, Internet literacy acquisition) or for the management of
technologies (disuse situations). We highlight that since ISE developments
mainly originate from the West, worldwide community of Internet users is only
partially considered. It is argued that effort still need to be done toward more
indigenous and cultural research developments while approaching the ISE
factor and as a start in China. As a matter of demographic facts, Chinese
internet users are the most numerous in the world.
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Introduction

Internet is nowadays the interface of very numerous daily-life activities.
A central one among these activities is the search on the Web for information
(or information retrieval). Hence, the Web is referred as an external memory
(Sperber, 2001) or a transactive memory (Sparrow, Liu & Wegner, 2011) since
search engines allow to reach any kind of information whatever the field of
knowledge. Without a doubt Internet changes the relationship with knowledge
and the use of cognitive resources compared to the before-Internet era. A
portion of our own internal memory focuses on this external memory: how to
get there, where to get what, under which conditions. Dinet, Chevalier and
Tricot (2012) stress out that people must develop new information searching
skills so as to read them and exchange them. They argue people must become
information literate; information literacy being the ability to recognize the
extent and nature of an information need, then to locate and evaluate the
needed information in diverse contexts (in Probert, 2009; Wilson, 1981).
Overall, changes related to Internet still need to be described further, notably
by focusing on Web search behaviours. Today one difficulty for explaining
these behaviours and Internet usages generally speaking, is to be able to
measure and to observe their relationships with Internet experience. In this
paper we describe this difficulty reviewing the different levels of experience
that might be involved for retrieving information on the Web. Then we
introduce the current best alternative solution to cope with in the fields of
psychology, cognitive, or ergonomy research: integrating Internet Self-Efficacy
(ISE) measures to the research framework. Despite many scales have been
developed we demonstrate that effort still need to be done toward more
indigenous and cultural research developments while approaching the ISE
factor. We pledge for embracing all internet users across the world and not
being limited to Westerner users. A better understanding of Internet usages and
especially information retrieval behaviors and related performance are at stake.
Thus, we suggest further research development about Chinese users’ ISE might
be relevant; as a matter of demographic facts, Chinese internet users are the
most numerous in the world.

Experience in information retrieval on the Web

Generally speaking, experience is a set of abilities, skills, knowledge
required to achieve an activity. Theses skills are large or small depending on
initial training and/or ongoing acquisitions (Rodon, 2008). Distinctively,
information retrieval on the Web is a rarely formally taught activity which
might provide proven performance standards. It may rely more on a voluntary
use basis, on autonomous learning behaviors by trial-errors strategies or even
vicarious learning. Referring to Ericsson & Charness (1994) the opportunity to
engage in deliberate search activity on the Web for its intrinsic interest may be
beneficial to the experience. However, based on some studies examining the
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role of experience in searching for information within hypermedia and Web
sites, it appears difficult to describe the experience of finding information on
the Web (see several references in Rodon, Chevalier & Meyer, 2008). There is
no consensus among authors which poses many challenges. Especially, the
nature of the relationship between experience and level of performance in this
area of activity is difficult to establish. While performance can be measured,
inferences about which skills are involved in the performance are ambiguous. It
is difficult to conclude for example if a search session failure is due either 1/to
a lack of experience and knowledge in seeking information, or 2/to some
technical properties of the Web such as its dynamic nature (Rodon & Meyer
2012a), or 3/even to the semantic formulation of the search question. Finally, it
is difficult to establish the classical continuum between novice, experienced
and expert users (Rogalski & Marquié, 2004; Shanteau, 1992a, 1992b). All in
all, it is still hard to describe all the different and exhaustive abilities features
that compose the information retrieval on the Web literacy. Classically, authors
refer to seniority and frequency of use since ability to search for information on
Internet will be nurture along time and according to how often one uses the
Web. Besides, having a look at the different types of knowledge involved in
the Internet search activity suggests that any research study investigation
should not call the sole seniority and frequency of Internet use criteria to define
levels of experience in this field (Rodon, Chevalier & Meyer, 2008). First and
foremost, interacting with Internet regardless of the goal pursued implies to
have a minimum of operating knowledge in computer and secondly to have
knowledge in the use of Internet. At a specific level, the initial level of
experience with the domain of knowledge to interrogate on the Web shall be
considered. Whether the Web search is related to a field of information that is
totally unknown or for which internet users already possess some insights will
affect on-line behaviors and performance as well. Additionally, previous
experience of search on the Web in a given knowledge domain is another level
of experience that may play a role. Experience in a given field of knowledge
and experience of search on the Web related to this same field of knowledge
are two levels of experience that mutually reinforce each other under certain
conditions. A good level of knowledge in economics facilitates investigation in
this area on the Web (Ho6lscher & Strube, 2000). Prior possession of relevant
conceptual knowledge allows, in certain cases to determine the best strategies
and select relevant information (Dinet, Chevalier & Tricot, 2012; Chevalier &
Kicka, 2006; Ihadjadene & Martins, 2004). One’s previous experience or No
previous experience of search for information in the Web and one’s initial level
in the field of knowledge may condition assessment of the task difficulty. The
point is that an attempt to comprehensively measure Internet experience and
Web search experience factors clearly weighs down any based-on
questionnaire or interview protocol for examples in social psychology,
cognitive psychology or ergonomy, because it leads to multiply variables. An
alternative idea is to proceed to a cutting a posteriori of experience levels from
real performances. Otherwise, levels of experience can be stated
retrospectively on the basis of strategies for finding information (Rodon,
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Chevalier & Meyer, 2008; Aula & Nordhausen, 2006; Leroy, Lally, & Chen,
2003). This methodological choice for the analysis of strategies found support
in the approach of Shanteau and Stewart (1992). For these authors, this is the
type of information used, relevant versus irrelevant, that distinguishes most
experienced individuals (experts) from others. Plus, what is relevant in one
context may not be in another one. However these two alternative
methodologies also turn out from an operational point of view very costly.

Taking into consideration the self-efficacy factor instead of multiplying
measures of different experience levels.

Today, it is a worthy solution to use as a complement to seniority and
frequency of use for examples, a measure of self-efficacy. Indeed, self-efficacy
(Bandura, 1997, 1977) is a renowned concept of the social cognitive agent
perspective since the most influential factor on performance expectations and
real performance in general is not so much the experience or the skKill
themselves, but rather the individual’s judgment on his own abilities. Bandura
(Bandura, 2002, 1999; Debowski, Wood, & Bandura, 2001) concerning
electronic inquiry to get knowledge, supported that those who have a high
sense of self-efficacy 1/have better strategies, 2/waste less time in missteps and
redundancies and 3/gain greater knowledge than those who have an approach
in the doubt concerning their skills for achieving a task. In other words,
information search behaviors and performance depend more on how
individuals think they have the abilities to search information on the Web than
their seniority and/or frequency of Internet use. This explains jointly with
Internet’s expansion, the large interest for development of Internet Self
Efficacy (I.S.E) measures. It testifies to the high usefulness and relevance of
this factor. Reviewing literature, those measures can be classified according to
their global or specific considerations of Internet self-efficacy. On one hand,
there are scales of global or generalized Internet Self-efficacy, meaning that
Internet is considered globally in its full aspects (Eachus & Cassidy, 2004; Hsu
& Chiu, 2004; O' Malley & Kelleher, 2002; Torkzadeh & Van Dyke, 2001;
Eastin & LaRose, 2000). Most of them refer directly to the computer self-
efficacy of Compeau and Higgins (1995) by suggesting spreading it to the
Internet domain. On another hand, some Internet self-efficacy scales are
applied to an activity or a domain: for a system or a specific Web site (Hsu &
Chiu, 2004; Yi & Hwang, 2003), for on-line purchase (Kuo, Chu, Hsu &
Hsieh, 2004; O' Cass & Fenech, 2003), or for an on-line inquiries tool (Huang
& Liaw, 2005). Finally, there is ISE measures applied to on-line information
retrieval or documentary search. Ren (2000) deals with students’ self-efficacy
for information search via electronic sources of a university library. The scale
of Monoi, O'hanlon and Diaz (2005) specifically deals with the ability of
students for searching information on-line. Rodon (2008) highlights these
scales differ significantly in their form. It may seem conceptual differences are
thin and without consequences between "I believe | have the ability™, "I can”,
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"I could", and "I feel confident". However these sentence starters have to be
examined according to the level of abstraction of these items. Some describe a
behavior to a general level ("I feel confident trouble shooting Internet
problems”, Eastin & LaRose, 2000) when others precisely described one task
("1 feel confident creating a digital signature”, Torkazadeh & Van Dyke, 2001,
2002). Besides, some items rely heavily on past experience by using a technical
vocabulary ("hardware"”, "software", "FTP Sites"). Then, the risk is to define a
simple measure of skills (such as "l can do or not") instead of an actual
measure of self-efficacy, the judgment of its own ability to perform behavior to
achieve a result. On the basis of these critics about operationalization of ISE
items, Rodon and Meyer (2012a, 2012b, 2005; Meyer & Rodon, 2004) design
the Information Retrieval on Web Self-Efficacy (IROWSE) scale.
Distinctively, it solely informs about the value attributed by an individual to its
capacity to organize and to execute an information search on the Web. It does
not consider Internet in its whole aspect and functions, only the Web as an
encyclopaedic database. Moreover, the IROWSE scale can be applied to
retrieval information on the Web whatever the knowledge fields. With only
eight items, it allows overcoming the Internet experience factor measurement
matter in an economic way by avoiding weighing down research protocol. It
intends to French student population but not only. It is also suitable for worker
population and even Web searcher professionals (experts). Furthermore, as
proposed by Pajares & Schunk (2001, in Tsai, Chuang. Liuang & Tsai, 2011),
the IROWSE scale predictability is more relevant in research related to
information search on the Web since the self-efficacy is then assessed at a
domain-specific level.

Toward indigenous and cultural development of ISE: The case of Internet
users from the People's Republic of China (PRC)

All in all, it must be stated that ISE tools development and in general
research investigation on Web information retrieval mainly originates from
Western countries for Westerner Internet users. Aiming to develop a better
understanding of this specific Internet usages, effort still need to be made
toward more indigenous and cultural research development (Ward, 2007). At
least, the ISE literature published at an international stage and accessible to
international readers does not fairly represent the world internet users’
population. As the best example, today Chinese internet users are the most
numerous and count for 22% of the world Internet users’ population. The
Chinese official language, Mandarin, is the second language on Internet
(Internet World Stats, 2012) after English. However, interest for ISE
development in China still appears as low. Only three very recent studies
provide validation to the Chinese context of ISE tools. Zhao and colleagues
adapt ISE items from Hsu and Chiu (2004) aiming to investigate the high
school students’ intrinsic motivations (enjoyment and curiosity) to use Internet
and related outcomes (Zhao, Lu, Wang & Huang, 2011) or the digital divide
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(Zhao, Lu, Huang, & Wang, 2010). As for Shi, Chen and Tian (2011), they
adapt Torkzadeh and Van Dyke general ISE (2001) while investigating its
relationship with sensation seeking, need for cognition, and problematic use of
Internet. Finally, Rodon and Meyer (2012c) develop the Chinese version of the
IROWSE scale under the support of the STF Program from the EU delegation
in China. At the moment from Asian countries, the main effort appears to be
made by Taiwanese researcher counterparts as it is rather difficult to find other
papers from other Asian countries. Besides Hsu and Chu (2004) and Kuo and
al. (2004), Tsai and colleagues (Wu & Tsai, 2006; Peng & Tsai & Wu, 2006;
Tsai & Lin, 2004; Tsai & Tsai, 2003) develop the Internet Self-Efficacy Survey
(ISS) to explore first relationships between Taiwanese university students’
attitudes and self-efficacy toward Internet. This survey includes the General
Self-Efficacy scale and the Communicative Self-Efficacy scale. The first scale
measures students’ self-efficacy in general, such as using Internet related tools
(“I am good at searching information on the Internet”). The second scale
assesses students’ confidence and expectation of Internet based communication
or interaction (““I think I can talk to others in online chatrooms”). The ISS is
presented in Chinese traditional characters. Further, Tsai provides some
adaptations of the ISS for the purpose of research studies mainly focusing on
Internet-based learning (Tsai & Tsai, 2010; Kao, & Tsai, 2009; Chu & Tsali,
2009; Liang & Tsai, 2008). Hence, the ISS form may vary in terms of number
of items (9 to 14) and semantic/Likert-points answering scale. It is applied to
Taiwanese high school, college and university students and elementary school
teachers. In summary, research effort from Taiwan is a lead to follow starting
by giving a continuation to the emerging ISE research work in the Chinese
context.

Conclusion

In this paper, we explained how the ISE research work development
responds to the need to overcome the difficulty to exhaustively measure
Internet experience levels. We illustrated that many scales have been
developed to take into account the Internet users self-efficacy with this
technology. Thus ISE scales benefit to the researcher community in
psychology, cognitive and ergonomy sciences for example aiming a better
understanding of Information retrieval on the Web practices. ISE scales could
be useful in state school and public library regarding Internet literacy and
Internet-based learning (IBL). In professional environment it could be useful
for the management of technologies (as Knowledge Management) when there
is a gap between the potential of information technology and the real use
(disuse situations). Nevertheless, since ISE developments are mainly
Westerner, it is like the worldwide community of Internet users is considered
very partially. Thus we argue that effort still need to be done toward more
indigenous and cultural research developments while approaching the ISE
factor and as a start in China, if only considering the demographic argument.

10
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Further, one work is to define application fields for which priority research
should be designed on the topic of information retrieval on the Web and ISE.
Researches which found application in Internet-learned base (ILB) field appear
as the mainstream at the moment lead by Taiwanese researchers. But other
considerations should be encouraged. For instance, another track of applied
research could be the health/medical information search on the Web by elderly
users as China population is aging rapidly in a context of already troubled
health care system.
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