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Abstract

Introduction. Information literacy education is central for students as a
building block for functioning citizenship in an information rich world. To
support students' development of information skills we need an awareness of
underlying factors behind information seeking habits. This article will
discuss whether differences in middle and high school students' information
seeking may relate to their approaches to studying.
Method. The sample consisted of 574 students, grades 6 to 12, who
independently sought information in order to learn about a curriculum
topic. Data were collected at three stages of the students' information
seeking process with use of four survey instruments, including an adapted
version of the ASSIST test.
Analysis. The analysis of the ASSIST test and the structured questions was
quantitative. The open questions were coded through an axial coding
process and analysed qualitatively. 
Results. Students with different study approaches tended to focus on
different information seeking aspects in addition to shared commonalities.
Students with a surface approach prioritized easily available sources, deep
students were aware of quality aspects, and strategic students organized and
structured their searches.
Conclusion. The search patterns resemble information seeking styles found
in previous research. Level of engagement in the search task seems to be
highly influential on information seeking behaviour.
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Introduction

At a basic physiological level information processing depends on attention. From
all surrounding stimuli that compete for our attention, we constantly, consciously
and unconsciously, select which information we react to, process and ultimately
store. Whether found through deliberate searching or accidental discovery any
encountered information piece must be recognized for its potential cognitive or
affective value in order for it to be chosen from competing stimuli. This cognitive
process is closely linked to motivation. Motivation fuels both the initial
receptivity and guides the continued search and information analysis.

The interaction and relation between cognition and motivation is particularly
relevant for learning processes. In compulsory education motivation needs to be
recognized and enhanced as the contribution or lack thereof influences the quality
of learning. Motivation may be context bound and specific for a particular task,
but it may also reflect an overall study attitude (Entwistle et al. 2006). Students
tend to have a preferred habitual way to approach their study work, a learning
style, which has been shown to influence their information seeking (Ford 1986;
Ford, et al. 2001; 2002; Leader & Klein 1996; Wood et al. 1996). Study intention
and attitude have been linked to search engagement, strategy, and depth of
retrieved documents (Ford 1986; Ford, et al. 2001). Students who are intrinsically
motivated generally have a high interest to learn throughout assignments, while
less motivated students remain fairly indifferent (Entwistle, et al. 2006). Research
has supported the connection between students' learning style and their
information seeking (Ford 1986; Ford, et al. 2001; 2002; Leader & Klein 1996;
Wood et al. 1996), but these studies have commonly not included children in
nine-year compulsory school, although insight into information behaviour at this
formative age would be valuable.

Understanding of natural habits of the targeted population is an essential
component in information literacy education. The connection between study
approach and information behaviour may provide a clue to a holistic
understanding of childrens' information behaviour. In guided inquiry projects
students learn curriculum content through guided but independent information
seeking. In this learning process an engaging topic, which sparks and supports
motivation is essential. This article will describe a part of a project that explored
student learning through guided inquiry. In the spirit of inquiry learning, the
project explored affective and motivational dimensions of students' learning
process in addition to the cognitive. The framework to measure motivational
aspects was students' approaches to studying. This paper aims to explore if and
how students general study attitude and intention influence their information
seeking behaviour.

The influence of learning style on information seeking

Practice and research has taught us that students tend to establish individual ways
to approach their learning. This phenomenon has inspired researchers to develop a
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range of definitions, models and conceptions to describe different learning styles
(Sadler-Smith 1997). Some of these theories emphasize context-bound variety
while others describe cognitive styles as profound individual differences
(Grigorenko & Sternberg 1995: 218).

Low motivation for a specific task and in a certain context has been shown to
narrow the search, while high engagement would broaden it (Ford 1986; Ford et
al. 2001). Students who conceptualize information seeking as finding the right
answer to meet task requirements tend to judge relevance based on easy access,
and choose information sources by fairly superficial criteria. Students who aim to
understand a topic in depth would invest time to analyse multiple information
sources, and take a wider perspective on their search topic (Limberg 1998, 1999).

Narrow or wide seeking may in addition depend on cognitive information
processing. Wholists, who rely on analogy and associations, prefer to develop
their topical understanding on a good base from where they go into detail (Pask
1976). Their habitual information seeking reflects this starting point. They try to
amass as much information as possible by frequent searches with the aim to
widen search concepts and obtain a good recall (Ford et al. 1994; 2002; Leader &
Klein 1996; Wood et al. 1996). Serialists, on the other hand, build their
knowledge brick by brick, by establishing supporting detail and argument in small
logical steps. The overall picture emerges relatively late in their learning process
(Pask 1976). When searching for information, they focus on the aspect they are
working on and tend to use a precise strategy in order to avoid irrelevant
information (Ford et al. 1994; 2002; Leader & Klein 1996; Wood et al. 1996).

It is likely that the influence of learning style on information seeking forms in
interaction between inherent inclination and context-bound influences. Students'
motivation and study intention seem to have a base in personal preference across
context, but this preference may be adjusted according to perceived situational
demands. The approach to studying framework describing a surface, deep or
strategic approach represents a middle-way theory between context-dependence
and inner inclination. The categories are over simplified in relation to the
complexity and social dynamics of everyday teaching and learning experiences.
Consistent labelling remains treacherous as students can vary their approach
between courses and contents. Yet the study approach model provides a useful
analytical framework for understanding student differences in learning as well as
information seeking (Entwistle & Tait 1996).

Extrinsically motivated students tend to adopt a surface approach to studying
characterized by reproduction of information through rote learning. Intrinsically
motivated students would usually employ a deep approach where information is
used as a building block for their personal topical comprehension. Strategically
orientated students adjust their study approach according to task demands in order
to obtain good study results (Entwistle, et al. 2006). Students' study intention is
reflected in the way they use information to build topical understanding. Students
with a surface study approach tend to consult information sources only because
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they are required to do so. Particular pieces of information are sought in order to
fill a momentary gap of information, instead of being linked together in a wider
pattern of knowledge creation (Ford 1986; Ford et al. 2001). This search pattern,
described as fast surfing, is characterized by minimum effort invested in
information seeking and favoring easily available information sources (Heinström
2002). This fulfils the search goal of the surface students, which often is mere
task completion.

Students with a deep study approach aim for documents that inspire reflection and
analysis in order to develop a personal understanding of a phenomenon. They
usually seek broadly and selectively in a variety of sources (Ford 1986; Ford et al.
2001). This search style, deep diving, is distinguished by use of considerable
effort in order to retrieve high quality sources. Deep diving can be fueled by a
deep students' topical interest but this information seeking style is also used by
strategic students as a achievement oriented strategy for good grades. Particularly
the combination of a deep and a strategic approach likely result in deep diving,
while a surface study approach presumably would trigger fast surfing (Heinström
2002).

In guided inquiry students are seen as active agents in construction of their own
personal topical comprehension. This view of learning includes motivation and
emotion as vital for lasting knowledge construction (Kuhlthau & Todd 2005).
Information is not only transported from the library shelf or the computer to a
product but it is seen as a component for the transformation of students' topical
understanding at a deeper level (Alexandersson & Limberg 2004). Learning to
access and use information sources is an essential building block for information
literacy. In order to take information skills to a second level the acquired
information also needs to be managed and analysed (Bruce & Candy 2000). In
Guided Inquiry this broader perspective is applied where 'students actively
engage with diverse and often conflicting sources of information and ideas to
discover new ones, to build new understandings, and to develop personal
viewpoints and perspectives' (Kuhlthau & Todd 2005). Inquiry projects account
for the range of information literacy aspects described by Bruce (1997) and have
yielded successful outcomes regarding student learning of curriculum content as
well as information seeking skills.

Method

Sample

The sample consisted of 574 students, grades 6 to 12, from ten diverse public
schools in New Jersey, USA, undertaking guided inquiry projects. The students
studied a broad range of curriculum topics in humanities, social studies, chemistry
and biology. The participating ten schools were carefully selected by an expert
panel for their application of three central features; school librarian-classroom
teacher collaboration, inquiry as a pedagogical principle for the project, and
project outline shaped by the stages of the information seeking process (Kuhlthau
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2004). The selected schools were multicultural in urban and suburban settings.
The school librarian-classroom teacher team distributed the questionnaires to all
students that participated in inquiry projects during the time of data collection.
(For more detailed information see the Project Website.)

Instruments

Data were collected at the initiation, formulation and conclusion stages of the
students' inquiry unit with use of four survey instruments consisting of open-
ended as well as categorical questions. This article will focus only on four
questions: what the students considered easy or difficult in their project, what
they had learned through the project in terms of search skills, and which approach
to studying they applied.

What the students considered easy regarding information seeking was measured
by an open instruction Write down what you think is easy about researching your
topic.. They were also asked to Write down what you think is difficult about
researching your topic.. What the students considered that they had learned
through their inquiry projects was measured by an open question What did you
learn in doing this research project? (This might be about your topic, or new
things you can do, or learn about yourself). The students' replies were coded
qualitatively using an axial coding process (Strauss & Corbin 1990). The
categories of codes were derived from the actual student replies.

The approaches to studying were examined using a short version of the
Approaches and Study Skills Inventory for Students (ASSIST) which is a reliable
and widely used test. Each of the three approaches to studying is measured by six
test items on a five-point scale which makes a total of eighteen statements. Each
respondent obtains a final, summarized score for each study approach (Tait et al.
1998). The latest version of the ASSIST inventory is reported in Entwistle &
McCune (2006). As ASSIST was developed mainly for use among university
students, the instrument was adapted for middle and high school students for the
present research. The validity of the instrument among younger students was
given considerable attention. Phrasing of the statements was adjusted to use
among children ages 12-15 while ensuring that the meaning of the question
remained intact. The adjusted statements were tested among teachers and school
librarians with experience with this age group, and the instrument adapted
according to their comments. Although the intent of this research project was not
to develop ASSIST for younger students, it was important that the instrument was
validated within this population. The first step in the analysis, therefore, was to
validate the instrument and test its correspondence to the standardized instrument.
Reliability for the scales within the population was tested with Cronbach alpha
and gave the following result; deep (.61), surface (.65) and strategic (.72). The
present sample followed the normal distribution, showing an average of 15
(SD=3.08) on the surface scale, an average of 17 (SD=2.56) on the deep scale and
an average of 18 (SD=2.88) on the strategic scale. These measures correspond to
the original ASSIST scale and the revised version was therefore considered valid

http://cissl.scils.rutgers.edu/imls


Fast surfing for availability or deep diving into quality - motivation and information seeking among middle and high school students

http://www.informationr.net/ir/11-4/paper265.html[6/21/2016 4:20:28 PM]

for use in this project.

The influence of study approach on the other features of the inquiry project was
explored through a qualitative analysis of the students who scored highest on the
three study approach scales respectively. The ASSIST test gives every student a
score on each of the three study approaches. The surface and the deep study
approach are opposites, but it is not uncommon that students score highly both on
the deep and the strategic approach (Entwistle & McCune 2005). It was important
to exclude from the analysis students who scored highly on more than one
approach. Therefore, the choice of representative students was made by
identifying students who scored highly on one approach while simultaneously
scoring low on the other two. By adopting this strategy thirty-one students were
identified as representative for a surface approach. These students scored above
the average of 15 on the surface approach (scores between 19-24), while scoring
below average on the other scales. Twenty-eight students were identified as deep,
scoring above the average of 17 on the deep scale (scores between 21-23), while
scoring low on the two other scales. Finally thirty students were categorized as
strategic, scoring above the average of 18 on the strategic scale (scores between
22-24), while scoring below average on the two other scales. The responses to the
questions regarding easiness, difficulties and what had been learnt in the inquiry
project were coded qualitatively. The responses from students that represented
each of the study approach categories were then compared.

Results

The analyses showed that students with different approach to studying tended to
stress somewhat different information seeking aspects in addition to shared
commonalities. (When reading the tables below please keep in mind that they
illustrate the results of the qualitative analyses. The sample of students
representing each study approach was too small to allow statistical analyses.)

What was easy in the inquiry project

The six aspects of the inquiry
process that the student

found most easy

Surface
%

Deep
%

Strategic
%

Total
%

Perception/Experienced
availability

36
(n=13)

33
(n=12)

31
(n=11) 100

Access to a particular source 
(mostly mentioned source=
Internet)

50
(n=5) 0 50

(n=5) 100

Use a particular source
(mostly mentioned source=
Internet)

40
(n=4)

20
(n=2)

40
(n=4) 100

Interest for the topic 0 100
(n=2) 0 100

Previous topical knowledge 0 100
(n=2) 0 100
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Table 1: The six aspects of the inquiry process that the students
found most easy by study approach.

General research ('finding
information')

43
(n=2)

14
(n=1)

43
(n=2) 100

Help makes the process easier 100
(n=2) 0 0 100

The majority of students who mentioned availability of information as facilitating
their projects had a 'surface' approach to studying (Table 1). They often
specifically chose a well-known topic to reassure themselves that the topic was
likely to be easily found in sources. The topics often concerned well-known
phenomena, issues of current societal debate, or a famous person: (it is easy) 'to
find information on Tupac since he one of the greatest rappers around'.

In addition to these general tendencies surface students mentioned aspects that
students of the other two study approaches did not bring up. It seemed that
students with a surface approach were particularly reluctant to invest time and
energy in information seeking: 'it is easy that I don't have to do much work' (400,
6). Three surface students mentioned that 'nothing' was easy in their projects. The
surface students appreciated a topic that was not cognitively challenging: 'it is
easy because it is pretty much common sense'. Two others mentioned support
from teachers and/or school librarians as a relief: 'I wouldn't be able to do it
without help'. One student frankly stated: 'It is easy caus' I just copy down all the
information'. Aspects that referred to appreciation of easy solutions were not
mentioned by any of the students with a deep or strategic approach.

What was striking among the students with a deep approach was the prevalence
of topical engagement and ownership. They found their topics easy because of
interest: 'it is pretty easy because I am very interested in the topic', previous
knowledge: 'I know some about Italy, so it is not like I'm researching something I
know nothing about', or ownership: 'I once visited Egypt so I am really curious to
find out more about it'. One student mentioned enjoying the learning process
itself, a feature which defines a deep approach to studying: 'What I think is easy
about my topic is learning new things about my topic because I like learning new
things'.

The strategic students aim for achievement came through in some replies: 'finding
all the information I need to do a good project'. They also demonstrated their
structured habits: (easy to) 'put together presentation', 'write down the information
and notes from books', and 'we have this packet to keep all our research in and to
keep us organized for our final project'. As one strategic student stated: 'I know
what to do to get it done'.

Difficulties in the inquiry project

The six aspects of the inquiry
process that the students Surface

%
Deep

%
Strategic

%
Total

%
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Table 2: The six aspects of the inquiry process that the students
found most difficult by study approach.

found most difficult

Availability 50
(n=9)

33
(n=6)

17
(n=3) 100

Lack of previous knowledge 0 33
(n=1)

67
(n=2) 100

Find precise information 0 33
(n=1)

67
(n=2) 100

Information quality 0 89
(n=8)

11
(n=1) 100

General research 40
(n=2) 0 60

(n=3) 100

Find a focus 0 0 100
(n=1) 100

Use a particular source (often
book or bibliography)

20
(n=1)

60
(n=3)

20
(n=1) 100

What the surface students experience as their major difficulties mirrored what
they considered easy, namely obstacles to availability and access, and the
nuisance of hard work (Table 2). In student voices: (it is difficult because) 'I don't
really know much, so I have to look up information', 'all the information was not
together on sites and I had to search each individual question on different sites
each time', and 'you have to do a lot of research'. As one student put it 'the most
difficult and annoying part of our task is looking up the information. It's not that
hard, but it seems like a waste of time'. These students also mention the challenge
of finding enough information. The students' aim seems to be to meet task
requirements instead of increasing their understanding of the curriculum topic.

The surface approach creates difficulties in information processing: (it is difficult)
'to fully understand and comprehend information', 'finding out about it', 'reflecting
on the short stories', and 'finding out what they are trying to say in their writings'.
A lacking knowledge base also makes relevance judgments difficult: 'compile the
right information together is difficult'. In the intertwined web of cause and
consequence surface students' distinctive low learning motivation, lack of search
engagement, and learning challenges are likely all related .

The deep students' descriptions of difficulties revealed an awareness of holistic
knowledge construction, where new understanding is built on previous
understanding and topical interest is a motivator. Lack of previous experience
could be a barrier 'I have never been to Norway so I don't know what it looks like
there or the climate', while positive engagement would diminish difficulties:
'nothing is difficult since I enjoy researching for unknown knowledge'. The deep
students' concern about information quality revealed the depth of their
involvement in aspects of information content, as well as their analytical skills:
'difficult since it is hard to find unbiased sources', or (difficulty in) 'finding
reliable, scientific sources'. This finding was noteworthy since none of the
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students with a surface or a strategic approach mentioned quality aspects while
no less than 8 out of 28 deep students did.

What was distinctive for the strategic students was that they mentioned
organizational aspects of information handling in their replies, such as (difficulty
in) 'putting all the information together in an organized way that makes sense',
'getting time to really do the work', or 'arrange the information of the source in the
right order'. But they also demonstrated their self-discipline: 'if it came an
obstacle I just pushed harder to overcome it'.

What the students had learned through their inquiry projects

What the students considered that they had learned through their inquiry projects
was measured by an open question 'What did you learn in doing this research
project? (This might be about your topic, or new things you can do, or learn about
yourself)'.

What was distinctive for the surface students was that they had predominantly
learned fairly basic information handling skills through their projects, for instance
to use a specific information source. The surface students who described what
they had learnt about the curriculum topic commonly listed topical facts. Some
surface students expressed a disappointment in their own learning process, as the
disillusioned student who claimed to have learnt '(that) I am not a good
researcher'.

Most of the deep students described their topic more reflectively 'I learned a lot
about pharmaceutical companies, and the costs and benefits of antidepressants. I
am now more disgusted with our industry, than I was at the beginning of the
project'. Students mentioned insight into quality aspects: 'it is hard to find credible
sources'. Two quotes illustrate the attitude, engagement, and character of deep
students: 'I often do more than is required for the assignment', and 'I learn with
ease'.

The strategic students were the only ones in the sample that mentioned
information management and organization aspects: 'I learned that organizing and
doing work separately pacing myself you get more done' (500, 562668), 'better
skills at researching, keeping an organized log', and 'that time management is
important and you have to take advantage of your sources and time'. The strategic
students had learned 'what is the fastest way to search and find information', and
that 'you have to be patient and use your time wisely. It is also helpful to write
down sites that were useful for you'. Indirectly the students revealed that they
valued their learned skills as being beneficial for future projects. The inquiry
experience had made some strategic students more aware of their ambitious
character: 'I am very obsessive and compulsive and strive for perfection'.

Discussion
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The middle and high school students' study approach influenced both the aimed
for level of information content and the way information was sought in order to
meet this aim. It seems that while surface students' information seeking remained
on a factual level, the deep students developed skills of more depth. Students with
a strategic approach organized their searches and managed their acquired
information in a higher degree than other groups.

For extrinsically motivated students information seeking was mainly regarded as
gathering enough facts to meet the task requirements. Preferably this would be
accomplished as smoothly and rapidly as possible. The surface students consulted
documents that were easy to access regardless of content quality.

For intrinsically motivated students mere task completion was not enough. Their
topical engagement was guided by a true intention to learn. This inspired them to
explore a wide variety of material. They were also attentive to information
quality. Their quality concern was mainly expressed in the context of experienced
difficulties in information seeking, which suggests that what a student mentions
as a difficulty may not only be regarded as lack of skill, but may also indicate
understanding of the information seeking process. These students appear to be
more advanced information seekers than students whose difficulties mainly lie in
obtaining material. The deep students' quality awareness could partly be related to
exposure to a wide array of documents, but also to their reflective and analytical
mindset.

Previous research among university students has shown that students with
different study approaches tend to take on distinctive information seeking styles
(Heinström 2002). The present study supported these search styles and their
connection to study approaches. The surface students of this sample showed
characteristic features for the fast surfing search style; to gather information from
available sources and choose the easiest way out. This search style created
relevance problems and challenges in information analyses for the middle and
high school students in the same way as in did for the previous sample of
university students (Heinström, 2002). Surface students have an extrinsic
motivation for their learning and mainly aim to complete assignments regardless
of outcome, which seem to induce a fast surfing search style. The deep middle
and high school students shared distinctive features with the deep diving search
style: considerable effort invested in seeking, alertness to information content,
favouring high quality documents, and information analysis. deep diving is an
efficient way to process and analyse information if the aim is enhanced topical
understanding. Strategic students also dived deeply but they chose this search
style tactically in order to achieve and obtain a good grade. Strategic students
paid attention to organizational and practical aspects of information seeking,
which were transferable skills that they could apply in further projects. Their goal
was accomplishment, in this task as in future ones.

A research question open for further exploration is whether children who use a
certain search approach at a young age would continue to search in a similar
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mode also as adults, or whether the search attitude is mainly temporary and task
specific. A strategic and organized way to approach searching may have a basis
in personality and thus be inherent, while level of deep or surface engagement is
more influenced by context. Likely the final search behaviour form in interaction
between inner inclination and context. It is important to realize that these two
concepts do not necessarily contradict each other. A person may have a basic
inclination to a certain search style (Heinström, 2002), but search behaviour may
also depend on task-specific motivation (Limberg 1998, 1999). Search
approaches can be described as adjustable preferences where a person has an
overall inclination for a certain way to search but can adjust it dependent on task,
context, and motivation. Regardless of cause, context-bound or inherent, there
clearly seems to be a connection between intention and search behaviour where
low motivation tend to result in a fact-finding fast surfing approach, and high
motivation create scrutinizing and analysing deep diving (Heinström, 2002;
Limberg, 1998, 1999).

The way middle and high school students approach their information searches
depends on their motivation. This makes engaging topics an important key for
successful information literacy education. The surface students' skills correspond
to what originally was conceptualized as information literacy, namely the ability
to access and use sources, while the deep students go beyond this in their aim to
analyse and use the acquired documents. It is vital that searching and information
use are taught in a context that engages the students. This does not mean that the
motivating framework should be artificially imposed, as in teaching information
literacy through involving students in searches related to their personal interests
or hobbies, but rather through presenting a curriculum topic from an angle to
which they can relate. Surface students may overcome some of their overall
resistance to educational tasks if they feel ownership of a topic. Awareness of
search styles may explain why students request certain types of information, or
ask for help at a particular stage of the information-seeking process. Unmotivated
searchers are likely to look for quick answers, while engaged searchers may
appreciate a discussion about their topics. Some will welcome a librarian's
initiation for interventions and instructions for their searches, while others prefer
to handle their information seeking independently. A strategic approach may lend
itself particularly well to inquiry projects as these demand a certain degree of skill
in organization and management of independent work, aptitudes that should be
encouraged. Regarding the deep students, it is important to take information
literacy education up a notch from teaching how to access and use of information
sources to develop reflection and use of information. The deep students already
have an aptitude for analytical thinking and should be supported in their further
development of this skill.
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