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Executive Summary

Course-integrated information literacy (IL) instruction can be enhanced via the use of student re-
sponse devices, or ‘clickers’. The first phase of this study focused on how first-year undergradu-
ate students perceived the use of clickers as a mechanism to encourage active learning and en-
gagement in order to establish a baseline of information seeking behaviour and to actively engage
students in the learning process. Data collected within IL classes and subsequent surveys of stu-
dent perceptions are examined with discussion on the implications for future practice and re-
search. Our findings from this first phase of this study through the quantitative data collected with
clickers indicate that first year business students have shortcomings in information literacy and
can improve their information literacy skills in relation to research and assignment work in their
formal assessment. Furthermore the use of clickers are positively viewed by undergraduate stu-
dents and postgraduate students as a technology which can facilitate active learning and engage-
ment if used appropriately with clearly aligned learning objectives.

Keywords: Information literacy, technology enhanced learning, clickers, active learning, cogni-
tive overload, student response devices, student engagement.

Introduction

The development of information literacy skills in a discipline-specific context is a critical element
contributing to students’ academic success (Boudreau & Bicknell-Holmes, 2003; Feast, 2003; Wu
& Kendall, 2005), and confidence and retention (Goldfinch & Hughes, 2007; Gross & Latham,
2007; Oliver, 2008). Moreover information literacy is acknowledged as one of the critical attrib-
utes that employers require of Business graduates entering the workforce (Department of Educa-
tion, Science and Training [DEST], 2007; Drucker (1995), cited in Wu & Kendall, 2005;
O’Donoghue & Maguire, 2004). The main aims of this study were to (1) identify the baseline
level of information literacy in first year
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Using Clickers to Support Information Literacy Skills Development and Instruction

The structure of this paper is as follows: first we reviewed the empirical literature on information
literacy, the use of clickers to facilitate active learning and identified what are perceived to be
impediments in using clickers in classes. Next we described and justified the methodological ap-
proach deployed in this study. Then we presented and discussed the results of our data analysis
regarding the use of clickers in information literacy classes for first year undergraduate business
students. Last we presented our conclusions and implications of this study for existing knowledge
and future work in the use of clickers to facilitate active learning and participation in undergradu-
ate courses.

Review of Background Literature for This Study

Information Literacy and the Business Student

Information literacy (IL), is defined in the Australian and New Zealand Institute for Information
Literacy (ANZIIL) Framework as the ability to

recognise a need for information, determine the extent of information
needed, access information efficiently, critically evaluate information
and its sources; classify, store, manipulate and redraft information col-
lected or generated; incorporate selected information into their knowl-
edge base [and] use information effectively to learn, create new knowl-
edge, solve problems and make decisions. (Bundy, 2004, p. 3)

Essentially, an information literate person can locate information relevant to a particular need
from an appropriate source, judge its quality and ‘fit-for-purpose’ and then apply the information
to the need in an ethical manner. It obviously requires a level of critical thinking (Reece, 2007),
and the underpinning principles need to be explicitly included in the curriculum. Information lit-
eracy skills are not merely the by-products (Johnston & Webber, 2006) of a higher education de-
gree (or any other level of education), but require a considered, integrated approach built on
sound pedagogical practice (Kocevar-Weidinger & Cooperstein, 2003; Weisskirch & Silveria,
2007). The development and use of these skills are obviously not confined to the learning envi-
ronment, but also applicable to workplace settings, especially as leveraging information repre-
sents a competitive advantage for business (Kikoski & Kikoski, 2004). Information literacy has
become critically important as work becomes increasingly knowledge based in modern econo-
mies.

Clickers: What Are They?

Clickers, or student response devices, are not a new technology. A review of existing literature
indicates similar devices were used as early as the 1960’s (Judson & Sawada, 2002). Whilst the
basic principle has remained unchanged, the devices have developed significantly with the advent
of increased processing power of microprocessors and wireless telecommunication. Currently the
system works by providing a specific communication channel between portable keypad devices
usually referred to as a clickers, a USB receiver (hardware) using specific radio wave frequencies.
Proprietary software manages the wireless communication between the clicker keypads and the
USB receiver and integration of the clicker user interface data collection and reporting within
Microsoft PowerPoint software. Users are presented with a question via a PowerPoint slide, with
a range of answers which are designated a number or letter. Respondents then key the number or
letter correlating to their answer, which, via the receiver, is collected and then tabulated. It is
then possible to display the range of responses graphically. It is possible to assign a specific de-
vice to a student (and thus track a students’ progress during the class individually), or to simply
issue the devices anonymously. The software packages are usually able to generate reports at the
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end of each class, collating all received data, and offering a range of ways to cross-index answers.
TurningPoint software and Keepad clicker devices were utilised in this study (Keepad Interactive,
2010).

Using Clickers to Facilitate Active Learning

Information literacy instruction can be effectively aligned with the principles of active learning.
By situating the class within the discipline studied and linking the class to assessment the Librar-
ian can build relevance for the class content (Campbell & Norton, 2007), yet this is only half of
the equation. Students also need to be engaged in practically applying the skills learned, and to
use these basic principles as a foundation for deeper learning. In such an environment, students
are able to transfer concepts to new situations, or use basic concepts to inform their own search
and evaluation strategies (Jacobson & Xu, 2004). The student moves from a passive recipient of
information to an active participant in the learning process (Bergtrom, 2006, p. 106; Deleo, Eich-
holtz & Sosin, 2009, p. 443; Dill, 2008), and can discuss their own experiences in the context of
the class. Trees and Jackson (2007) note that active learning is made more difficult by larger
classes. Clickers may mitigate some of the barriers to active learning in large classes using this
method of teaching. It is far easier to fall into a traditional-lecture model and thus perpetuate a
passive learning experience. Furthermore, the environment of large lecture theatres can reinforce
student perceptions of their roles (passive recipients rather than key stakeholders) within the
learning environment — clickers can create an atmosphere where participation is implicit and ex-
pected (Grimm, Soares, Agrawal, & Law, 2007, p. 3287; Koppel & Bereson, 2008, p. 3; Trees &
Jackson, 2007, p. 22). In larger classes, students may not feel able to contribute, or be willing to
open themselves to possible ridicule (Grim et al., 2007, p. 3288). Within this type of learning,
feedback is rarely offered (Trees & Jackson, 2007, p. 23) (as limited vehicles exist for collecting
student understanding and returning comments) and the communication in the learning process is
a monologue rather than a dialogue. MacArthur and Jones (2008, p. 187) concur that use of click-
ers in large classes can be effective and create a more personal learning environment.

However, some students may be resistant to the paradigm shift as the expectation moves from
passive recipient to active learner — as this contradicts their expectations of the learning environ-
ment (Trees & Jackson, 2007, p. 25). Students may actually find that the larger, lecture style
presentation is compatible with their learning style, and as such ascribe no value to the inclusion
of clickers in the course (Trees & Jackson, 2007, p. 37). Clickers will not appeal to all students,
as some students have expressed that clickers add to their anxiety levels (Koppel & Bereson,
2008, p. 9). Trees and Jackson (2007) argue for the clicker to instead be seen as a social tool,
rather than an educational one, as successful integration into the classroom is reliant upon student
acceptance (p. 38).

Cognitive Load Theory

Clickers are very simple for the end-user to master (Trees & Jackson, 2007, p. 22), and this has
been noted in some studies into student acceptance of, and attitude to, the use of clickers (Lin-
coln, 2007, p. 3329; MacArthur & Jones, 2008, p. 192). There is substantial empirical data from
previous studies to support the perception that generally students find clickers easy to use (Lin-
coln, 2007; MacArthur & Jones, 2008; Trees & Jackson, 2007).

Some research has been conducted into the impact of technology enhanced learning drawing on
cognitive load theory, which can be applied to the clicker experience. The concern is that infor-
mation presented in multiple formats may overload the learners’ working memory and negatively
impact on their ability to absorb the information (vanMerrienboar & Ayres, 2005). This ‘split
attention effect’ (vanMerrienboar & Ayres, 2005, p. 7) can be compounded when the amount of
information within the learning task exceeds the learners processing capabilities (Mayer & Mo-
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reno, 2003, p. 45). The implication for clicker use in lectures, therefore is to balance the number
of questions posed so that learners can focus on the content and skills, whilst also taking advan-
tage of benefits of clicker inclusion (Jensen, Meyer, & Sternberger, 2009)

Advantages of Clicker Use

Whilst it has been reported that clickers have mostly been utilised within the hard sciences, it is
clear that there is an emerging trend of use in Business courses and Library instruction (Beatty,
2004; Caldwell, 2007; Collins, Tedford, & Womack, 2008; Deleo et al., 2009; Dill, 2008; Koppel
& Berenson, 2008; Mula & Kavanagh 2009). Traditionally, the perception has been that clickers
facilitate only single-answer closed questions, but their use in peer instruction and class discus-
sion (Bergtrom, 2006; Deleo et al., 2009; Hoffman & Goodwin, 2006; Jensen et al., 2008) chal-
lenges this approach — indicating a paradigmatic shift towards active learning pedagogies.

The advantages most commonly reported show clear benefits to both students and academic staff,
but only if certain conditions are met. As with all technology-enhanced learning, there is a dan-
ger in placing the technology before the learning which does not result in a value-adding proposi-
tion for the student experience.

Using Clickers to Actively Engage Students in Classes

Primarily, the use of clickers can result in an increase in student motivation to participate in class
(Beekes 2006; Collins et al., 2008; Dill, 2008; Koppel & Bereson, 2008; Lincoln, 2007; MacAr-
thur & Jones, 2008), coupled with the advantages of providing automatic feedback within the
class. These have been explored in a limited fashion as they pertain to large cohorts (MacArthur
& Jones, 2008; Trees & Jackson 2007), which has major implications for teaching and learning at
the University of Southern Queensland. First-year core courses routinely have two- to three-
hundred on-campus students creating challenges for lecturers in achieving student engagement,
facilitating knowledge development, and providing formative feedback.

Using clickers effectively in classes

Lecturers utilise Clicker technology at a number of key points during a class. They can be used
to gauge existing levels of knowledge of foundational concepts (Caldwell 2007; Collins et al.,
2008; Deleo et al., 2009), which can be useful in adjusting the presentation of the lecture, as well
as identifying concepts with which students consistently grapple. Addressing these learning
needs can be done at point-of-need, but also student feedback collected during a class regarding
student understanding of key concepts and principles represent opportunities for a teacher to take
a more strategic approach to course redevelopment (Collins et al., 2008).

Due to the instantaneous nature of the feedback, it is possible to implement interventions at the
point of need (Hoffman & Goodwin 2006; Lincoln 2007) or to establish that formative knowl-
edge is constructed on sound understanding of the underpinning concepts (Bergtrom, 2006;
Caldwell, 2007; Hatch, Jensen & Moore 2005). This model of lecture delivery essentially means
that the feedback is two-way — the students are able to indicate their level of understanding, and
the lecturer is able to respond by addressing identified needs (Caldwell, 2007; Koppell & Ber-
eson, 2008; Trees & Jackson, 2007). In this manner, the use of clickers supports building student
confidence as they are able to receive feedback on their own learning, and are able to relate their
level of learning and understanding to that of their peers (Perry, VandeKamp, Mercer, & Nordby,
2002). In some cases (Perry et al., 2002) students have expressed relief when they realise that
they are not the only one struggling to understand a lecture, and that this peer benchmarking is a
key component to student confidence levels.
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Intertwined with this is the anonymity of responses (Caldwell, 2007; Grim et al., 2007; Hoffman
& Goodwin, 2006; Koppel & Berenson, 2008; MacArthur & Jones, 2008; Trees & Jackson, 2007)
which is linked to participation. Students have reported the anonymity to be an integral reason
for using clickers, as they do not ‘lose face” by admitting ignorance to their peers. Additionally,
the anonymity mitigates some cultural factors inhibiting active participation such as competency
in English language for students for whom English is not their first language. Whilst the technol-
ogy is remarkably simple for the end-user (Lincoln, 2007; MacArthur & Jones, 2008; Trees &
Jackson, 2007), there are pedagogical implications for academic staff wishing to pursue their use.

Clickers can be effectively used as a reflective tool in course redesign and constructive alignment
(Collins et al., 2008; Dill, 2008; Hoffman & Goodwin, 2006; Koppel & Bereson, 2008; Simpson
& Oliver, 2006), as there needs to be clear links between the questions posed and the desired
learning outcomes (Beatty, 2006; Tanner & Allen, 2005). Simply placing the clickers into stu-
dents’ hands does not guarantee engagement (Hoffman & Goodwin, 2006) as they need to be ac-
tively supporting the learning process.

From the design standpoint, the course content, not the technology needs to remain as the primary
focus (Draper & Brown, 2004). Lecturers have acknowledged that a balance needs to be struck
between the use of clickers in supporting learning outcomes and the actual course content, as both
vie for time in lectures (Hoffman & Goodwin, 2006; Koppel & Bereson, 2008). Due to the learn-
ing curve required (Koppel & Bereson 2008), disseminating practice becomes a professional im-
perative (Draper 2002).

Impediments to effective use of clickers in the classroom

Whilst clear benefits do exist, there are a number of impediments to the sound pedagogical use of
clickers. Misalignment of technology use and course outcomes disconnects students from the
learning experience (Draper & Brown, 2004). Likewise, there was the danger of students simply
giving conditioned responses to questions rather than actually engaging in any deeper learning
(Parslow, 2007; Robinson, 2007). Students have expressed negative feedback in these cases
(Collins et al., 2008; d’Inverno, Davis & White 2003; Lincoln, 2007), especially in instances
where clickers have been used exclusively as attendance-polling devices (Lincoln, 2007; MacAr-
thur & Jones, 2008). Furthermore, when there is little connection between the learning outcomes
and the clickers, students have reported ‘survey fatigue’, perceiving the lecture to be polling, not
learning (Collins et al., 2008). This sense of fatigue may be exacerbated by possible cognitive
overload caused by the inclusion of too many questions (Jensen et al, 2009). This means that the
student needs to constantly refocus their attention, posing a threat to concentration and the reten-
tion of content (Mayer & Moreno, 2003; vanMerrienboer & Ayres, 2005;). Jensen et al. (2009)
have suggested that no more than two to four questions be used per hour in order to mitigate cog-
nitive overload.

Student learning styles need to be accounted, as some students have expressed a preference for
the lecture-delivery model as this aligns more closely with their learning needs (Parslow, 2007;
Trees & Jackson, 2007). Some attribute no value to learning from their peers, instead preferring
to see time allocated to expert, guest lecturer presentations (Parslow, 2007). Additionally some
students have reported that clicker use simply ‘forces students to listen’ (Draper & Brown, 2002),
rather than engaging them in the learning process. Lastly, it needs to be acknowledged that there
are instances and students for which the clickers cannot add any value (Deleo et al., 2009).

Research Questions and Objectives

The use of clickers in the information literacy class had three main objectives:

1. Establish a baseline of existing information seeking behaviour from students.
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2. Gather data about key areas of information literacy skills which had been anecdotally re-
ported by other Librarians as consistently difficult for students to understand and apply.

3. Gather information to assess student perceptions of the use of clickers within the class.
The main objectives of this research can be expressed in three research questions:

RQ1: What are the existing information seeking behaviours of Business students attending infor-
mation literacy classes?

RQ2: Is there quantitative evidence to support the anecdotal evidence concerning the consistent
areas of difficulty experienced by students in searching for, and utilising information for assess-
ment?

RQ3: How do students perceive the use of clickers to support information literacy instruction?

Method

In order to achieve the first objective, a pre-class survey was constructed. The concern had been
that current information literacy instruction presumed a number of conceptual competencies
which students may not have attained. Evidence from the literature concerning first-year experi-
ence, coupled with behaviours reported from lecturers evaluating assessment practice both con-
cluded that students needed to be acculturated to the tertiary environment and the appropriate use
of academic information sources formed part of this acculturation process (Goldfinch & Hughes,
2007, p. 271; Kerr, Rynearson, & Kerr 2006, p. 101; Nelson, Kift, Humphreys & Harper, 2006, p.
3).

The initial pre-class survey was administered to 107 students, whilst the post-class survey, run at
the end of semester was administered to 51 students (see Table 1.0). Most of these students were
undergraduates within a first-year Information Systems course within the Faculty of Business.
The pre-class surveys were conducted as part of a class run by the Faculty Librarian designed to
support the development of information literacy skills within the context of the course assess-
ment. Whilst the survey comprised both undergraduate and postgraduate students, an aggregate
figure has been used due to the postgraduate sample size. Additionally, little variance existed
between postgraduate responses and those of the undergraduate sample.

Table 1.0 Summary of Survey 1 and Survey 2 responses and student groups

Survey 1 (Start of semester) Survey 2 (End of semester)
Administered as a pre-class survey in an | Administered at the end of semester to
information literacy class to establish a gauge acceptance of clickers (drawn
baseline of knowledge and behaviours. from the same respondents as Survey 1)

Undergraduate 29 51

students

Postgraduate

students 18 0

Total students 107 51

per survey

The pre-class survey consisted of ten questions, each directly linked to the information search
tools and concepts required to complete their course assessment. The aim was to ascertain
whether students were already aware of, or had a familiarity using the tools; and if not, what their
main reasons were for not having utilised these tools. The data was collated and displayed using
clickers and the Turning Point software, so that students were able to immediately comment on
trends and also see where their response was situated in relation to their peers (Perry et al., 2002).
It informed the class structure and provided a guide as to how the concepts within the IL class
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could be approached. Students were informed that all surveys were voluntary, yet the lowest par-
ticipation rate was 90%. Over the course of a semester, a sample of 120 students was surveyed,
incorporating both first-year undergraduate and first-year postgraduate students. The conven-
ience sampling method was utilised, with each group comprised of students attending a research
skills class. Student involvement was completely voluntary, with the clickers providing anonym-
ity of responses. Ethics Approval was obtained prior to the commencement of this study to con-
duct a series of surveys which were deemed by the University Ethics Committee to be of low risk
to the participants. This study had institutional support through approval by the University of
Southern Queensland, Faculty of Business Associate Dean (Learning and Teaching) Jane Sum-
mers and funding from the Faculty of Business’s Learning and Teaching Committee. Associate
Dean (Learning and Teaching) also initiated the funding for the purchase of the Keepad clicker
devices and Turning point software and the associated training provided for staff wanting to use
clickers in their classes.

During the project the Keepad clicker devices and TurningPoint software was used to gather the
student responses. Participants in this study were students drawn from Information Systems,
Marketing, Management and Business Research courses.

In relation to the second main aim of this study, key areas of difficulty concerning information
literacy for students were identified via interactions with other librarians and faculty staff who
reflected on the assessment submitted via prior cohorts. From this a list of desired concepts for
competence were created; linked to assignment work and specific learning outcomes of the class,
and then questions were formulated to informally assess students understanding of these con-
cepts. The list covered such concepts as differentiating a journal title from an article title in a ci-
tation (and subsequently locating the full-text of the article), identifying when it is appropriate to
reference, and utilising the domain name in a URL as an indicator of information type.

This use of clickers was linked to the instant feedback (Caldwell 2007; Collins et al., 2008; Deleo
et al., 2009) aspect of clickers and providing learning interventions at point of need. In addition,
it provided quantitative data where previously only anecdotal existed. The design of these ques-
tions was based on students actually demonstrating competency, rather than engaging in rote
learning (Parslow, 2007; Trees & Jackson, 2007). When demonstrating competency in decon-
structing a citation, students were required to locate the article from an incomplete reference
(which required differentiation of journal and article titles) and then subsequent questions requir-
ing students to locate the missing parts of the citation provided.

In the last instance, students were given a short seven-question survey which utilised a seven
point Likert scale. The survey was administered nine weeks after the initial class, and aimed to
gauge the impact of the information literacy class upon the students’ research behaviours; and
their acceptance of the use of clickers. By leaving the survey late in Semester, it allowed students
to practically utilise the skills developed in the class and receive feedback from assessment where
these skills would have had an impact. Additionally, it mitigated the ‘halo effect’ (Cohen, Man-
ion & Morrison, 2007) which has been proven to jeopardize the integrity of survey results.

The same survey was used for all students to provide the possibility of correlation and contrast
between disciplines and level of study.

203



Using Clickers to Support Information Literacy Skills Development and Instruction

Discussion of findings

RQ1: What are the existing information seeking behaviours of
Business students attending information literacy classes?

As information creation is no longer the sole province of research organisations, journals, Librar-
ies and the like, students are able to access a wide array of information sources for the completion
of assessment. As internet-based resources represent easy, often more user-friendly access to in-
formation, it is increasingly the first choice of students, especially at the undergraduate level
when searching for relevant information for assignment work and projects (Rowlands et al.,
2008). Students may often equate their information technology proficiency with information liter-
acy, and may not appreciate the need to evaluate information before using it in assessment (Oliv-
er, 2008). From an instructional perspective it is necessary to ascertain the existing student behav-
iours and competencies in relation to information literacy and assignment work and then ensure
that the class is appropriately delivered. On a wider scope, this type of information is useful for
identifying trends of behaviour which inform the design of future class content.

From the pre-class survey, most (66%) of students used Google as their first search tool, with
only 13% using a Library catalogue and 6% utilising a database (Table 1.1). Further data (Table
1.2) suggests that of those students who had used a database, most had experienced difficulty, and
had not taken full advantage of the functionality of these information resources. It was then pos-
sible to explicitly link these experiences with the learning outcomes of the class.

Table 1.1 When searching for assignment information, I'd start by
searching...

1.) When searching for assignment informa- Percentage

tion, I’d start by searching... responses

Wikipedia 12

Google 66

Google Scholar 3

A Library Catalogue 13

A Database (for journal articles) 6

Total 100
Table 1.2 Ifyes (I have used a database before), indicate the one statement you most agree
with.
Percentage
8.) If yes, indicate the one statement you most agree with. responses
The databases were easy to find 11
Searching was comparable to Google (ease of use, quality of results) 27
Searching was difficult 16
The information retrieved was useful 13
I noticed the information was of higher quality and relevance than Google 27
I didn’t find any useful information 4
I created a list of articles which I then e-mailed or printed. 2
Total 100

Sixty-one percent of students had used Wikipedia to support assessment before taking the class
(Table 1.3), and most (50%) admitting that they are often not sure if the information they use if
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trustworthy, but would use it in assignment work nonetheless (Table 1.4). Whilst information
evaluation is a core component of the class, it justified the usage of a Wikipedia article during this
section. Students collectively established a framework of the traits of trustworthy information and
then, in groups, examined a Wikipedia article against the framework. Each group reported on a
single part of the framework and then judged the ‘trustworthiness’ of the article as a class. This
task facilitated open discussion, which included the course lecturer, on the expectations of infor-
mation in regards to its quality within the course.

Table 1.3 [ have used Wikipedia to support assignment work before today.
2.) I have used Wikipedia to support assignment work be- Percentage
fore today. responses
Yes 61
No 39
Total 100
Table 1.4 Often, I'm not sure if the information I find is trustworthy (but use it anyway)
14.) Often, I’m not sure if the information I find is trust- Percentage
worthy (but use it anyway) responses
Strongly Agree 14
Agree 36
Neutral 25
Disagree 16
Strongly Disagree 9
Total 100

Further questions gauged student confidence levels in their current abilities in relation to their
level of information literacy and were used to focus the learning opportunities within the class to
align with each class’s responses. The class plan remained unchanged in all cases, but different
emphasis was able to be applied depending on the results of the automatic feedback. This tailor-
ing of the direction that a class might take based on the immediate feedback of student under-
standing to the instructor that clickers can provide, arguably, create a more relevant, focused class
which addresses student confidence and allows the class teacher to focus on building skills in a
more appropriate manner than ‘one size fits all” approach.

RQ2: Is there quantitative evidence to support the anecdotal
evidence concerning the consistent areas of difficulty
experienced by students in searching for, and utilising
information for assessment?

The sample of questions used in this section were developed at the request of the lecturer for an
Information Systems course, citing that first-year undergraduates consistently had difficulty with
locating suitable information for written assignments and using referencing, correctly and appro-
priately. The same series of questions was subsequently utilised in all IL classes delivered to un-
dergraduate students. These students especially had difficulty in identifying the elements of a
written reference. This was consistent with observations made at previous classes, but for which
no quantitative evidence had been gathered. This problem statement had multiple implications
for the information literacy class in that students needed to understand a reference and the given
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elements to comprehend why such information was relevant, how to actually cite within their
own assessment, and how to follow a reference to the original source of the information.

The structure of an information literacy class is such that all of the learning objectives are aligned
with not only the course objectives (in consultation with the relevant academic staff member) but
also that each learning outcome is keyed to the Australian and New Zealand Information Literacy
Framework (Bundy, 2004). The ANZIIL Standards set out six standards which define the ‘in-
formation literate person’ and the expected behaviours associated with each standard. Therefore,
the learning outcomes associated with the ability to correctly read and construct a reference; as
well as the skills demonstrated in locating an original information source from a citation are inte-
gral to information literacy instruction. Given that a majority of the students participating in this
instruction were first-year undergraduates, this recognises the ‘transition pedagogy’ (Kift, 2009,
p- 40) required to acculturate students to the tertiary learning environment. This philosophy em-
powers the learner by ensuring that students are explicitly given the tools and skills required to
succeed in university study; rather than assuming that research and academic skills will be ac-
quired as by-product of a university education (Chanock, 2008; Krause, 2001).

During the class (with a sample of 107 students), students were introduced to each element of a
reference to a journal article. This information type was selected as it had been previously ob-
served that students consistently mistook the article title for the journal title (or vice versa) which
was an impediment to both effectively referencing sources and locating them in full-text via ei-
ther the catalogue or databases.

Clickers offered a time-effective method for gathering student responses and identifying whether
an intervention was required at this point. The goal was to improve student understanding of the
concept and identify any difficulties in grasping it.

After an example reference had been discussed and located as a full-text article, students were
presented with another reference (Table 2.1) with all of the same elements (albeit missing one
author, which would be the basis for a further question).

Table 2.1 :In this reference: Keizer, G 2009, ‘Microsoft faces new EC
charges’, Computerworld. vol 43, iss 4, p. 9. What is the Article title?

22.) In this reference: Keizer, G 2009, ‘Microsoft faces

new EC charges’, Computerworld. vol 43, iss 4, p. 9. Percentage

What is the Article title? responses

Microsoft faces new EC charges 80

Computerworld 12

Vol 43, iss4 4

The article title is not provided in this reference. 4
Total 100

Whilst most students were able to correctly identify the article title (80%), there were those who
could not (16%), and a further 4% of students who responded that the article title was not in-
cluded in the reference provided. In this case, the material was able to be revisited immediately
and the concept clarified. Whilst this type of question can be representative of a lower-level rote-
learning query, it was necessary to utilise this style to act as a foundation upon which further
tasks could be assigned, which would allow students to demonstrate their understanding of the
concepts practically.
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At the next level, students were informed that one of the authors was missing from the reference
(Table 2.2). They were required to locate the article, and then answer which of the authors from
the list was the missing element. In this case, 92% of students were correct, 4% gave the incor-
rect answer where the false authors given name was the same as the correct author. The remain-
ing 4% of students selected authors from articles in the same journal volume and issue, but not
the correct article. This exercise gave the students the opportunity to demonstrate their skills,
whilst the Librarian was able to observe their processes, and then test their competence.

Table 2.2 After locating the article, who is the other author?
Percentage
23.) After locating the article, who is the other author? responses
Eric Lai 3
Jeremy Kirk 1
Peter Sayer 92
Gary Anthes 0
Peter Burrows 4
Total 100

Lastly (Table 2.3), following a discussion about referencing expectations and conventions, stu-
dents were asked to indicate which instances of information use required a reference. Most stu-
dents (92%) identified that all of the uses listed required a reference. Once the feedback was col-
lated, this gave the course lecturer an opportunity to explicitly reinforce the assessment expecta-
tions with students.

Table 2.3 Which one of these information uses requires a reference?
27.) Which one of these information uses requires a ref- Percentage
erence? responses
A direct quote from your textbook 3
Information from a website from which you created a table. 1
An encyclopaedia entry 1
An idea (in your own words) from a journal article. 3
All of the above 92

Total 100

RQ3: How do students perceive the use of Clickers to support
information literacy instruction?

Adapting Lincoln’s (2005) questionnaire for assessing attitudes to clickers, a sample of fifty-
seven undergraduate students were surveyed. All participants in this sample had attended the “re-
search skills” class earlier in the Semester and completed the survey using clickers. The survey
was run at the end of the Semester, allowing students to reflect upon the class and their research
practice as it related to the course. Additionally, reflection acted as a mitigating factor to re-
sponses based on the novelty of the approach.

The questions can be grouped into engagement and learning themes. From the perspective of en-
gagement, most students (79%) agreed that the use of clickers assisted in maintaining their atten-
tion for the class (Table 3.1); and that they made the class more enjoyable (86%; Table 3.2). Fur-
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thermore, most (79%) would agree that the inclusion of clickers made the class ‘fun’ (Table 3.4),
but the authors will admit both that this is a subjective term, and question whether students seek
‘fun’ during an educational experience. Likewise, it is important that if attention is paid to the
concept of ‘fun’ that it be aligned with the educational objectives of the course.

From a learning standpoint, most students agreed (92%) that the clickers were simple to use (Ta-

ble 3.3).
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Table 3.1. The use of Clickers has helped keep my attention in this class
Use of Clickers has helped keep my attention
in this class SO
responses
Strongly Agree 25
Agree 40
Somewhat Agree 14
Neutral 14
Somewhat Disagree 2
Disagree 2
Strongly Disagree 3
Total 100
Table 3.2. The use of Clickers has made this class enjoyable
Percentage
Use of Clickers has made this class enjoyable responses
Strongly Agree 25
Agree 36
Somewhat Agree 25
Neutral 9
Somewhat Disagree 2
Disagree 3
Strongly Disagree 0
Total 100
Table 3.4. Clickers are fun in this class
Percentage
Clickers are fun in this class responses
Strongly Agree 31
Agree 22
Somewhat Agree 26
Neutral 15
Somewhat Disagree 4
Disagree 2
Strongly Disagree 0
Total 100
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Table 3.3. Clickers are easy to use in this class
Percentage
Clickers are easy to use in this class responses
Strongly Agree 72
Agree 20
Somewhat Agree 0
Neutral 0
Somewhat Disagree 0
Disagree 2
Strongly Disagree 6
Total 100

This could support the position that the devices are well-integrated with the course and did not
require much user instruction. However, the fact that some students responded negatively (8%)
does give cause for further investigation. As this survey will be used in future years as part of a
longitudinal study, qualitative tools will be built into future research to gather more explanatory
data. A majority of students (60%) believed that the clickers assisted in learning key concepts,
which had been presented at the beginning of the class (See Table 3.5). Again, this dispersal of
results would require follow-up interviews or focus groups to determine why negative results
were received. This could be explained via preferences in learning style, the actual use of the
clickers by the Librarian and how well the aligned with the key learning outcomes, or other fac-
tors. The same dispersal occurred regarding students agreement that the use of clickers to learn
the concepts presented would improve their final grade (Table 3.6). 48% students agreed, making
it the lowest agreement on any question. There were 19% students who responded neutrally,
which was consistent with those giving the same response to learning key concepts (17%). In the
last question (Table 3.7), most students (73%) would welcome the use of clickers in other classes.
Interestingly, whilst in previous questions, students had reported lower satisfaction with the sup-
port clickers offered in learning key concepts and scepticism regarding the correlation between
clicker use and improved grades; they wanted to see their use become more widespread in other
undergraduate courses. Therefore, it would appear that, overall, students felt that they benefitted
from the use of clickers in supporting their learning.

Table 3.5. Use of Clickers has helped me to learn key principles in
this class

Use of Clickers has helped me to learn key Percentage
principles in this class responses
Strongly Agree 9
Agree 30
Somewhat Agree 21
Neutral 17
Somewhat Disagree 11
Disagree 4
Strongly Disagree 8
Total 100
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Table 3.6. Clickers used for the duration of this class would help im-
prove my overall final grade

Clickers used for the duration of this class Percentage
would help improve my overall final grade responses
Strongly Agree 2
Agree 24
Somewhat Agree 22
Neutral 19
Somewhat Disagree 11
Disagree 7
Strongly Disagree 15
Total 100

Table 3.7 I would like to see the use of Clickers in more of my classes

I would like to see the use of Clickers in more Percentage
of my classes responses
Strongly Agree 30
Agree 26
Somewhat Agree 17
Neutral 15
Somewhat Disagree 0
Disagree 4
Strongly Disagree 8
Total 100

Scope exists for further study regarding whether students’ perception of the number and fre-
quency of the questions posed can identify more effective ways of utilising clickers, and whether
these questions and the corresponding feedback identified learning opportunities. Furthermore,
responses to the anonymity of feedback, and the ability to ‘benchmark’ learning against one’s
peers represent avenues for future study.

Implications

The findings of this study suggest that the use of clickers provided an effective and efficient
means to actively engage and facilitate student learning in an information literacy class Using
clickers allowed the teacher to collect quantitative data to establish a baseline of student under-
standing and competencies of information literacy in relation to information searching and refer-
encing which is critical for assignment work. Furthermore the use of clickers allowed the teacher
to provide immediate feedback to students in relation to information literacy in the context of in-
formation searching and correct referencing for written assignment work.

The data collected from the use of clickers in this study lends support to the findings of previous
studies of information literacy of University students (Kennedy, Judd, Churchward, & Gray,
2008; MacPherson, 2002; Perrin, Hossain, & Cumming, 2008) and in particular first year students
which have found that these students experience difficulty in locating and assessing the quality of
information available on the Internet and online databases and correctly interpreting the key ele-
ments of referencing to assist them in their information searching and written assignment work.
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Moreover it does appear, from this data, that the appropriate use of clickers does act as a facilita-
tor for active learning pedagogies, in that the surveyed students did feel more engaged with the
lecture, and most believed that the use of the devices assisted in their learning experience during
class lectures and tutorials. The findings of the survey regarding student perceptions of the de-
vices are that students found that the use of clickers by the lecturer held their attention more ef-
fectively, that this technology made the class more enjoyable and interactive and that students
would like to see these devices used more widely in other undergraduate and postgraduate
courses. However, the authors do stress the term ‘appropriate use’. Clickers will not be relevant
to all courses, or even all lectures within a single course, and learning objectives need to be
aligned with the principles of active learning in the selection and design of clicker questions for
deep learning to occur.

The clickers were rated as ‘easy to use’ by a majority of students, but more probing questions will
be required to ascertain if students experienced any difficulties in processing information sup-
ported by clicker questions. During the classes, response rates of over 90% were experienced to
the questions and tasks posed. Whilst the implications of cognitive load theory in this area may
represent avenues for future investigation and explanation, it may be more relevant to multimedia
tutorials and presentations, as opposed to the use of clickers. Cognitive overload, as previously
defined, occurs when auditory or visual channels within the brain are ‘overloaded’, and that in-
formation overload on one channel cannot be transferred to the other (Mayer & Moreno, 2003, p.
45). It could be postulated that in most cases, clickers do not contribute to cognitive overload, as
the same message is delivered in parallel to both the auditory and visual channels. That is, the
question or task described by the lecturer needs to be the same as the question or task described
visually by the PowerPoint presentation. Little to no disconnect or misalignment between the
oral and textual representations will reduce the impact upon cognitive loads. One of the limita-
tions is that the clickers were used twice during the semester, in terms of information literacy in-
struction. It was a concern that students may have responded favourably due to the ‘novelty fac-
tor’ associated with the devices. However one of the authors used them for an entire semester
during most lectures and found similar levels of acceptance of the use of clickers. The implica-
tions for future practice point towards the development of a deeper understanding of how to more
effectively utilise clickers to meet learning objectives for information literacy instruction within
the Business curriculum. The data gathered by administering the prior knowledge test (Tables
1.1- 1.4) can be integrated into the class redesign for subsequent semesters, and a longitudinal
application of this survey can establish consistent trends. In addition, the exploration into the
automatic feedback applications of clickers has justified the prior anecdotal evidence and obser-
vations gathered during information literacy classes. The use of the data gathered from the in-
class tests, therefore, serve a similar function to the prior knowledge test in the design of future
classes; and the goal of improving student understanding and application of class content.

Finally, this research has identified the role of diffusion of practice in the use of clickers and
building a collaborative understanding of their use and seeking ‘best practice’. By sharing ex-
periences at a faculty, institutional or broader level, it is possible to collectively build both under-
pinning knowledge of, and the application of practice for, the more effective and efficient use of
this technology to support and enhance learning.

Conclusions

This study represents a quantitative approach to investigating the effectiveness of clickers in in-
vestigating and improving information literacy of business students. The use of clickers allowed
the teacher to effectively establish a baseline of students understanding of information literacy in
relation to information searching, correct referencing in assignment work. This activity through
the use of clickers allowed the students get immediate feedback on their current level of informa-
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tion literacy and the trustworthiness of information obtained on the Internet via a search engine
such as Google and Wikipedia versus the library online databases. The use of clickers also al-
lowed the teacher to establish students’ levels of key information literacy competencies such as
being able to fully comprehend a journal article reference and how to reference correctly while at
the same time providing immediate feedback to students on these information literacy activities.
Moreover students surveyed perceived the use of clickers positively in terms of facilitating their
active engagement and learning of key principles in the information literacy class. Students also
indicated overwhelmingly that clickers were easy and fun to use.

There is further scope for corroborating or explanatory qualitative studies to better understand
how and why clickers can facilitate active learning and participation in undergraduate courses,
and these mechanisms will be designated to future studies. Additionally, whilst some authors
have indicated that the use of clickers as primarily benefitting Millennial students (Caldwell
2007; Dill, 2008;) which are categorised as the current generation of students entering University
via secondary school; which aligns with prevailing discussions regarding technology-enhanced
learning and engagement. The authors would like to collect cross-indexed demographic data to
test this assertion across a broad range of undergraduate students. It has been observed that stu-
dents within the Faculty of Business are drawn from a diverse range of cultures and age groups —
thus it would be possible to examine clicker use (provided a large enough representative sample
could be located) against these demographic indicators.

Likewise, qualitative data should be sought during subsequent semesters, to probe and gain a bet-
ter understanding of the how and why questions arising from this initial data set. In future years
it will be necessary to separate the responses of those who have previously used clickers to those
experiencing them for the first time — parallel data sets could be used to investigate whether opin-
ions change after longer exposure to the use of the devices.
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