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Although it is widely believed that information literacy (IL) competencies are useful in
helping students perform better in their schoolwork and beyond, limited empirical
evidence is available showing the relationship between IL competencies and IL
education. While a lot of research has been done worldwide and most of the findings
have proven that IL is a much-needed skill by students, little research has been
conducted on IL teaching approaches or what is termed IL pedagogy. To date,
studies on IL have mainly focused only on students’ information skills per se, on
library skills or on ICT education. None of these studies has assessed the different
approaches to IL education. This paper provides an overview of a research study that
investigates the impact of an IL teaching approach in the form of personalised
coaching, which is grounded in the pedagogy known as mediated learning, on
students’ level and applicability of IL competencies. Through the application of a
quasi-experimental pretest-posttest control-group design, as well as student
responses in the post-experiment semi-structured group interviews, it was found that
personalised coaching (or mediated learning) helps students perform better in the
learning and application of IL competencies.

Information literacy (IL) has become a crucial kkilthe current knowledge society.
For students, the key to becoming independentdéeaiand future knowledge workers lies in
being information literate. However, existing ILuedtion approaches have not always been
very successful in ensuring that students learnagptly IL competencies effectively, and are
able to show mastery of the learning and reseammteps. Thus, IL education that is built on
pedagogical theories and approaches, such asansiral scaffolding and mediated learning
(or coaching in general), is necessary as it wéadditate students’ erudition and
understanding of IL competencies, which in turrdieto better application of those
competencies in their schoolwork.



Related Literature Review

1. Information Literacy

Many definitions of information literacy (IL) havwmerged since its initial usage in a
1974 government report that was collated by Patk&uski (Kapitzke, 2003). Many authors
and IL researchers have described IL as requititégelong learning (Candy, 2002; Gee,
Hull & Lankshear, 1996; Moore, 2002). Others hagsalibed it as a natural extension of the
concept of literacy in our society (Bruce, 2002r8t 2002). Some have acquainted IL with
information technology (Mitchell, 1996; Mobley, 189 while others have used it
interchangeably with library skills (Kuhlthau, 199MHowever, one of the most widely
accepted and cited definition (Behrens, 1994) iat thiven by the American Library
Association (ALA) in its landmark report in 1989. dssentially states that an information
literate individual is one who recognizes the néed information, is able to effectively
access, evaluate, and creatively use informatiod, ia also an independent learner who
demonstrates proactive social responsibility (ALLA89).

2. Information Literacy and Pedagogy

Teaching IL to students does not merely involvealiip or bibliographic instruction or
the ability to use different information sourceseefively. It also includes teaching critical
and analytical thinking skills regarding the use ioformation (Kasowitz-Scheer &
Pasqualoni, 2002), as well as the ability to geeenaw ideas from current information and
prior knowledge. Numerous and diverse initiativesl strategies to teach IL have been
implemented in schools in the US, Australia, Newalded, South Africa, the UK and
throughout Europe (Moore, 2002; Rader, 2002; Viriao93).

Numerous schools around the world have been a@dgfittvith current ICT
infrastructures that would enable their studentsdevelop learning opportunities by
exploiting these modern tools (Bruce, 2002). Howgefigrnishing schools with modern and
advanced technological amenities does not nechssapate to the students and teachers
being competent enough to effectively utilise thasas as information literate individuals.
Both students and teachers would only be able ltp henefit from their learning when IL
instruction that is grounded in sound and effecpeeagogy is seamlessly intertwined with
the use of ICTs.

3. Pedagogy and Learning Theories

In pedagogy, educational theorists have develogagning theories that can be
broadly categorized into four orientations: behavigt, cognitive, humanistic, and
social/situational (after Merriam & Caffarella, 198s cited in Smith, 1999). In general, the
majority of these learning theories have often wdwearning as a process rather than a
product.



Briefly, the behaviourist orientation views leargias a process where stimuli in the
external environment cause a change in the behawviothe learner in a desired direction.
The cognitive orientation focuses on the learnamternal mental processes of knowing,
whilst the humanistic orientation is concerned wiite affective part or feelings of the learner.
The latter orientation also looks at the developnoérthe learner as a whole - the complete
intrapersonal growth and not just the cognition heveas the social/situational orientation
involves the development of the learner in the ewitof a society or the learner’s
interpersonal interactions and eventually persgralth.

Knowledge of the various learning theories is int@or in understanding how the
teaching of IL skills can be carried out. Howevuers equally important and beneficial to be
aware of the various learning styles of studemsorder to know the different preferences
that students have when it comes to learning.

4. Feuerstein’s Theory of Mediated Learning Experience

Reuven Feuerstein, who is a renowned cognitivisoriist, developed his Theory of
Mediated Learning Experience (MLE), which suggekts intelligence is dynamic and can
be modified. To be specific, Feuerstein’s theorgsloot exclusively belong to the cognitive
orientation. His model of stimulus-human interventorganism-human intervention-
response (S-H-O-H-R) is an extension of Piaget'slehof stimulus-organism-response (S-
O-R) (cognitivist), which simultaneously incorpaat Skinner's operant conditioning
(behaviourist), and Vygotsky’s instructional scédfag that is grounded in his theory of
Zone of Proximal Development (social/situational).

Feuerstein postulates that intelligence is dynaanit variable; that it is not static or
fixed from birth; and that intelligence can be nfmd if given the right stimulation and
environment, through a mediator (Feuerstein, 198[hough Feuerstein’s theory of MLE is
not easy to carry out as it involves a deeper leebmmitment and effort on the part of the
teacher-mediator, it promotes cognitive developnietihe learner that is evident and lasting
(Ben-Hur, 1998). Studies have also shown that stisde@ho undergo the MLE programme
show significant improvement in mathematics andlireg(Greenberg, 1992).

It is thus pedagogically sound to apply FeuersseMLE in helping to entrench
students’ learning, as the MLE straddles threentait@ons of learning theories. This implies
that a multi-faceted approach can be carried ontilsaneously in helping students learn.

Statement of Problem

Although it is generally believed that IL competerscare useful in helping students
perform better academically or otherwise, limitegp&ical evidence is available showing the
relationship between IL competencies and IL edooatStudents have been found to have
difficulty in applying learned IL skills in theircademic work or real life situations (EImborg,
2003; Harley, 2001). Albeit that a lot of reseahas been done worldwide and most of the
findings have proven that IL is a much-needed dkyllstudents, little research has been
conducted on IL teaching approaches (Gibson, 200dyre, 2001) or what is termed IL
pedagogy. To date, studies on IL have mainly fodusdy on students’ information skills



per se, on library skills or on ICT education. Nook these studies has assessed the
effectiveness of different approaches to IL edweatiThus, this study will pioneer research
on the impact of IL teaching approaches which aceiigded in pedagogy, specifically in the
form of mediated learning, or personalised coachamgstudents’ level and applicability of
IL competencies.

Methodology and Data collection instruments

A quasi-experimental pretest-posttest control gretygly was conducted with two
clusters of 13 to 15-year-old students (grades 9)tm Singapore. Before any intervention
was carried out, the students in both clusters vasied to take the pre-intervention test.
Thereafter, each cluster was given IL training tlagted 5 weeks. Each cluster of students
was then divided into smaller groups of five studemach. Each group was given an
information-based task, and was supposed to lookigomation for the task. Ultimately,
they were supposed to present what they have fouhfbr their task to the class.

One cluster (experimental) was selected to undérgonediated learning intervention.
Students in this cluster were then closely coached guided on how to apply the IL
competencies that they learnt into doing theirgubj

Students in the other cluster (control) worked petedently with minimal supervision
rendered. After 6 weeks, both clusters of studémperimental and control) were asked to
present their findings to the class as a group.

At the end of the 11 weeks, students in both ctasteere asked to take the post-
intervention test. The purpose of this test wasldtermine the impact of the different IL
teaching approaches on their understanding andcappity of IL competencies.

To ensure consistency, the first author providedimfiormation literacy instruction as
well as the intervention component (i.e. mediataining or coaching). Students were also
not informed which cluster they belonged to, to imise the threat of selection-history bias,
where students who discover that they belong tatimrol cluster may decide that they are
at a disadvantage and end up performing more paotlye post-test. This was addressed by
ensuring that students were not informed of thecierature of intervention that was carried
out with the experimental clusters. As far as gamesistudents were unaware that there was a
difference in treatment between the control andedrmental clusters, or that they belonged
to either cluster. In addition, the duration of #tedy was kept optimal so that the effects of
selection-history were also minimised.

The following diagram gives an illustration of tbteidy design (Figure 1).
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Figure 1: Study design

1. Pre- and post-intervention tests

Both the pre- and post-intervention tests were @alge in terms of scope and
difficulty. Each test comprised mainly two compotsen (i) search techniques and strategies;
and (ii) information use and misuse. Several gaestivere set for each component, giving a
total of 32 elements in all.

2. Post-experiment semi-structured group interviews

Through simple random selection, one group of sitslfom each class was selected
to attend the group interviews. Students wereddike questions that sought to elicit their
opinions on (i) the recently completed project) (@arning points from the project; (iii)
transfer of skills learnt in the project; (iv) adsince provided by the instructor; and (v)
recommendations for improvement to the implemeomasind execution of the project. Their
responses to the five questions were transcribed caflated (note: Cluster O — control;
Cluster 1 — experimental).



Data Collection and Analysis

1. Demographics

Altogether 279 students participated in the stidble 1 gives the breakdown of the
students who belonged to the control and experiahehisters respectively.

Table 1:Breakdown of students by cluster

No. of students Per centage
No coaching (control) 119 42.7
With coaching (experimental) 160 57.3
Total possible 279 100

For the pre- and post-intervention tests, there avasbstantial response rate of 214
(76.7%) and 246 (88.2%) respectively (Table 2).yGstidents who completed both the pre-
and post-intervention tests were included in thea daalysis.

Table 2:Response rates for pre- and post-test

No. of students  Percentage

Pre- test 214 76.7
Post- test 246 88.2
Valid casesfor pre- and post- tests 201 72.0
2. Findings

A comparison of the means of the pre- and postuatgion test scores was made
between the two clusters of students (Figure 2) tlk® pre-test, it was observed that students
in the experimental (mediated learning interventidaster performed better (mean = 34.9).
For the post- test, students in the experimentgstet still did better (mean = 39.0).

However, it was observed that the difference imres@post — pre) was higher for the
experimental cluster (difference = 4.1) comparedht control cluster (difference = 3.1) A
paired samples t-test was carried out on the gaégéding an overall significance level of
0.004 for the experimental cluster, and a valu®.064 for the control cluster. This implies
that the difference between the pre- and postruatdgion test scores was not due to chance
variation and was in fact due to the interventiamere so for the experimental cluster.
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Figure 2 Percentage means of pre-, post-, and pre-pdsteliice scores vs. cluster

From the semi-structured group interviews, the nooshmon lament students had was that
they did not have enough time to complete the ptpgs the project was done in addition to their
normal curriculum, instead of being part of INGt enough time to complete the project” — Cluster
“We had too many things to do and too little time™Cluster }. Students from the control cluster
claimed that they had difficulty acquiring and colimg information for their project‘(t was difficult
to find information from the Internet, compile thformation and write the report” — Cluster)0
although this sentiment was not echoed at all bgesits in the experimental cluster.

It was also found that students (from both clu3teeem to have remembered what
they learnt in doing the project. For instanceytBaid that they learnt how to search for
information on the Internet, use Boolean operatas® and create bibliographies, and be
more critical when reading information and evaluafermation from various sourcg¢s\e
learnt about using search engines” — Cluster 0; “Warnt how to compare our search results to find
the best information” — Cluster 1; “We also learabout research skills, how to use the Internet more
effectively, and how to develop search strategieluster 0; “We learnt issues such as copyright
and how to develop bibliographies” — Cluster 1

With regard to the transferability of skills leannt doing the project work, students
felt that they could use the skills in other sutggtWe can use the search skills we learnt in
other subjects, such as in History when we do esearch” — Cluster 0; “We can transfer the search
skills that we learnt, as well as leadership skitiat we picked up” — Clusten1

When asked about the assistance that was provid#eebnstructor (i.e. researcher),
students in the control cluster said that it wasemmugh and that they needed more coaching
to help them understand better and provide therm midre guidance There should be more
time for coaching us” — Cluster 0; “We need morsiatance” — Cluster 0; “We should have
more guidance to help us do our project” — ClufierThey suggested that there should be
more coaching on the part of the instructor, asd teaching. For this cluster, the researcher
merely monitored their group work and discussiovithout intervening, asking guiding
guestions or providing guidance. For the experiaeriuster, they claimed that the coaching



was useful and helped to guide their project dguaknt. However, this cluster also
mentioned that there should be more coaching, esglteaching T"here should be more
coaching and less teaching” — Cluster 1; “We weostlat first, but the coaching helped to
guide us in doing our project. There should be teashing and more coaching” — Cluster 1;
“There should be more time spent on coaching, asd time on teaching. The guidance
helps in our understanding and helps us to overcdiffieulties” — Cluster ).

In general, both the experimental and control elisstecommended that there should
be more hands-on activities when learning IL skilleey also suggested that the IL training
and project be incorporated within the curriculummd be made examinable so that they
would be given due recognition and credit for thveark, and so that they would not have to
do additional work in their already intensive coatum.

To allow triangulation of the data collected, stoidein each cluster were also asked
to do a small group project, where the final praduas expected to be in the form of a group
written report, artefact, and presentation. Thalfproduct was assessed by three neutral and
independent teacher-examiners in a double-blinteweprocess. Students’ written reports
were also analysed for specific elements that detmate understanding and competence in
information literacy, specifically (i) the use oanous information sources; (ii) the inclusion
of reliable and authoritative information; (iii)éhuse of citations; and (iv) the inclusion of a
bibliography. Details of this set of data colleatiare found in Mokhtar, Majid & Foo (n.d.).

Discussion

As seen in Figure 2 above, the differences in ms-pest scores are quite apparent
between the experimental and control clusters. s significant finding which indicates
that IL competencies cannot be sufficiently leamnd applied when imparted through a one-
time training, be it in the form of lecture-tutdriavorkshops or hands-on sessions. The
competencies need to be entrenched through classhiog and mediated learning so that
students are able to identify their learning gapstify them and improve their learning under
the close supervision and guidance of an expert.

Farmer (2006) mentioned that naturally, childrek @adot of questions because they
try to understand what goes on around them. Heonealsthat asking questions is a crucial
component of information seeking, and that it heélgsm to learn and change based on what
they discover. However, he also claimed that youttasy not necessarily know the right
guestions to ask in order to learn, and that teemsds to be taught to them. In addition, the
information explosion has created the need for merand not less — guidance in the
evaluation, selection, and use of information (Fobaudhry, Majid, & Logan, 2002). Thus,
even with the widespread availability of the Inttynstudents still need guidance and
coaching on how to use the information found onéffectively. These are both supported by
the findings of the study, where it was found ttlase coaching or mediated learning makes
a difference to how students performed in theitd&t as well as in developing their group
projects.

Hence, the role of a coach or mediator — one whabie lead students by asking the
right questions for them to reflect on their leamiand who can then guide the learning
process — makes a lot of difference. As FeuergtEa#80) explained, in close coaching or



mediated learning, students learn through thecgatsion of a mediator whose main role is to
help them interact more fruitfully with the leargifactor, and interpret or even modify their
responses in order to increase their understandisiguch, in this case, students were able to
entrench the IL competencies that they learnt ftbenIL training sessions, and were better
able to apply these competencies in the posttestigh the questions posed by the mediator
or coach.

Implications

From the findings of this study, it can be estdidds that the application of learning
theories makes a positive difference to studemt@rning of IL skills. It was found that the
application of learning theories adequately feaiéis students’ learning, and enabling them to
apply the skills more effectively, as exhibitedtie posttest. It is thus important to recognise
and understand the different approaches to teacddmulylearning, so that the appropriate
assistance can be rendered to students to faeititair learning; in this case it was through
mediated learning or close, personalised coaching.

In the area of information studies and library sce this bears significant
implications for instructional librarians and othereducators in particular. Other than being
equipped with domain knowledge in the disciplinendbrmation studies and library science,
instructional librarians must also be equipped wittdagogical competencies (Rockman,
2004), such as learning theories, so that theyremee aware of the different ways in which
they can impart their knowledge to students orguestrin the library in order to successfully
engage them (Jacobson & Xu, 2004).

Secondly, in schools, teachers and librarians cahshould collaborate on planning
lessons and learning activities (Mokhtar & Majidl0B). This collaboration can effectively
draw upon the expertise of each professional —iauam experience and pedagogical
competencies of the teacher; and domain knowledge library skills of the librarian.
Collaborative planned lessons would encompass & motistic learning approach for
students so that they are able to learn and ajppskills in their curriculum-based subjects
seamlessly.

Finally, a more ideal situation would be for sclwéob have teacher librarians —
gualified teachers who are further trained in infation studies and library science. These
teacher librarians would be able to simultaneoaglply their proficiencies in pedagogy and
library science in their teaching and integratenithin the curriculum. Students would truly
benefit from this integration. In addition, thessad¢her librarians can collaborate with or
provide assistance to other teachers within thedclespecially in weaving IL into various
subjects, using the school library in the curricojuand in selecting and using information
sources more effectively. Their grounding in pedpgputs them at an advantage over school
librarians who may not have had any teacher trginin

Limitations

First of all, although the study was conducted wiithre than 250 students, there was
a relatively high attrition rate of 28.0% on averappased on the number of students who



answered both the pre- and post-intervention t¥glsle the results are quite significant and
convincing, it would be ideal if the study can leplicated with a larger pool of students, so
as to minimize the attrition rate and improve theuwsacy of the findings.

Next, even though the content of the IL traininguirse that was given to students
comprised the necessary competencies, feedbackased that the course should be more
interactive and interesting, and that more handsessions should be included. With this
consideration, it is recommended that the IL tragnbe carried out more frequently with
shorter duration, so as to allow more interacticéivdies and hands-on sessions to be
incorporated. It can be assumed that with moreranteve and hands-on activities, the
attrition rate can also be reduced.

Finally, due to time and manpower constraints,dtugly was carried out with 13 to
15-year-old students only. It would be good to edt¢he study to include both older and
younger students. However, this would then reqoath the IL topics and task requirements
to be customised to suit the different levels atlent abilities.

Conclusion

Appropriate pedagogical approaches on the parnsifuctional librarians, teacher
librarians, and other IL educators, need to beaegso that IL instruction is entrenched and
effective. It must also be recognised that IL ediocais not meant to be transitory, and that a
long-term, continuous IL teaching approach basedoamd pedagogy, will be more effective
in ensuring that students are equipped with IL cet@pcies and are able to apply them in
their school work and beyond.

When instructional librarians, teacher librarianad other IL educators are able to
continuously monitor their students’ progress apgliaation of IL skills, and constantly
provide many opportunities for those skills to bésed, then it becomes more conducive for
the actual learning of IL to take place. Thereasspecific pedagogical approach that can be
claimed to teach IL most effectively. However, dfoe to experiment with the various IL
teaching approaches to find one or a combinaticm fefv methods that are best suited to the
students that are taught, ought to be made. lhus recommended that instructional or
teacher librarians, and other IL educators be gupdwith pedagogical training in addition to
their domain knowledge in library and informatiatience, which is, after all, a user-centred
and instruction-based discipline.
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