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Exploring Academic Library Users’
Preferences of Delivery Methods for
Library Instruction
Webpage, Digital Game,
and Other Moaalities

This article examines research on aca-
demic library user preferences related to
five communication media used to facili-
tate two forms of library instruction. The
corresponding study began with a survey
instrument administered to forty-two par-
ticipants over a three-week period during
the fall of 2006. The authors subsequent-
ly applied three nonparametric scaling
methods to the data set. Data analysis
indicates an overall preference for the 2D
webpage approach, as well as notable en-
thusiasm for the 3D immersive graphical
user intetface, the principal user interface
throughout current digital gaming tech-
nologies. An overall lack of preference for
the audio-only communication medium is
also evident in the results.

his article expands upon recent

library and information sci-

ence (LIS) discourse related to

digital gaming by investigating
user perceptions of digital games (i.e.,
video, computer, and online games)
relative to other communication media
currently used by academic libraries to
facilitate library instruction.! Adapting
previous definitions for the purposes
of this discussion, library instruction
describes the collective educational
efforts—formal and informal—of an
academic library.? The primary question
driving the present research is, Do aca-

demic library users prefer digital game
systems over other comparable commu-
nication media (i.e., information presen-
tation formats or delivery approaches)
for engaging library instruction?

Current digital gaming technolo-
gies, such as Blizzard Entertainment’s
massively multiplayer online role play-
ing game (MMORPG) World of War-
craft, provide users with functionality
far beyond the traditional competitive
aspects of games. They also exemplify
social computing. Because of three pri-
mary factors, modern digital games are
significantly different from their pre-
decessors. These three factors are (1)
the exponential increase in computing
power, leading to (2) the development
of more realistic gaming experiences
(i.e., three-dimensional direct manipu-
lation user interface), and (3) the In-
ternet. Increasingly, digital game users
expect both immersive and collabora-
tive systems in which meaningful game
play experiences include user-to-user
communication through text, voice,
and even virtual body movement. Ul-
timately, modern digital games are not
just competitive environments; through
the Internet they fundamentally act as
communication media. Interdisciplin-
ary literature on various sociocognitive
aspects of digital-game use reinforces
this assertion.’
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This article begins by discussing two com-
ponents of library instruction—providing users
with spatial (directional) information on physical
library layout and educating users on information
literacy topics—and considers how the application
of a 3D immersive graphical user interface (GUI),
the principal user interface adopted by most cur-
rent digital games, may benefit library users. Next,
it reviews a survey in which forty-two participants
ranked according to preference five communica-
tion media, including a 3D immersive GUI, rela-
tive to the aforementioned two types of library in-
struction. Remaining sections summarize research
findings derived using three nonparametric scaling
methods, examine select interpretations of those
findings, and discuss their potential contribution
to future research.

BACKGROUND

Outside the LIS community, a prevalent topic of
discussion related to digital gaming research is the
3D immersive GUL* For example, some research-
ers suggest that, in comparison to more tradi-
tional communication media, the 3D immersive
GUI provides users with an increased real-world
sense of spatial context (i.e., spatial information
enabling a user to orient and navigate the related
environment). Moreover, some researchers suggest
that spatial cognition is an important contributor
to meaningful learning experiences but is less so
in the areas of traditional information access and
retrieval.’

Many of the current theoretical approaches
to cognition, such as trajectories of participation
and communities of practice, view learning as a
primary activity of human information processing;
these approaches reflect to varying degrees histori-
cally significant literature by Dewey, Kelly, Bruner,
and Vygotsky.® Additionally, research suggests that
digital animation may support users’ abilities to
simplify structure during learning activities.” This
assertion is congruent with research in data-min-
ing presentation techniques and runs parallel with
findings in cognitive neuroscience that indicate
increased dopamine levels in digital game users
during user—system interaction periods.®

In practice, academic libraries do far more
than provide access to information; they also act
as both formal and informal educational agencies.’
Academic libraries educate users through a range
of communication media, stretching from simple
pamphlets to extensive instructional websites.
The following two subsections expand upon the
two forms of library instruction previously men-
tioned: providing users with spatial information

260 | Reference & User Services Quarterly

on physical library layout and educating users on
information literacy topics. These two forms of
library instruction—informal and formal, non-
traditional and traditional—provide the basis for
the two main questions of the survey instrument
discussed in the study section.

Library Layout

Walking into a physical library for the first time
and attempting to locate a particular area within
the facility can potentially be a frustrating expe-
rience. Although not prototypical to many LIS
researchers, such a scenario exemplifies a com-
mon information-seeking experience that occurs
daily in academic libraries. Keefer suggests that
academic library users under time constraints and
other stresses are more likely to have difficulty
conducting independent research; often these
users fail to see directional signs and other com-
munication media providing spatial information
on the facility.'® Voelker reinforces this aspect of
library instruction in her discussion of freshman
users, information literacy instruction, and library
anxiety.'! Ultimately, acquiring spatial information
about a physical library facility is necessary for all
of the institution’ users.

Consumer research indicates that information
presentation formats significantly affect informa-
tion acquisition and subsequent learning processes
in users.'? Thus, when attempting to convey spa-
tial information, choice of communication media
can influence the quality of the user’s learning
experience. Additionally, because of human be-
ings’ primary dependence on visual perception,
communication media can vary greatly, not only
in the literal information provided, but also in the
amount of spatial context they offer the user. For
academic libraries, frequent means of communi-
cating spatial information include pamphlets, stra-
tegically placed signs, and online guides through
an institution’s Web presence.

From a sociocognitive perspective, propo-
nents of the 3D immersive GUI suggest that the
visual navigation features of this design approach,
coupled with connection to a library’s Web pres-
ence, provides a potent interface for the more
visually inclined users. Jones and Bronack refer
to this ability as cognitive scaffolding.'* Consider
that, in physical reality, users employ various vol-
untary and involuntary body movements to com-
municate, that is, facial expressions, hand signals,
posture, and so on. Digital games allow users to
process information through audio dialogue, text,
and avatar (i.e., virtual-self) movement. The 3D
immersive GUI approach also permits users to en-
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gage one another within an entirely neutral digital
reality, an important benefit for freshmen sensitive
to their own abilities to integrate into the physical
library environment.'*

Information Literacy

For most academic libraries, a primary compo-
nent of their service missions is to educate users
on information literacy concepts and skills. Such
instruction often occurs either in a face-to-face
workshop setting or online and may include edu-
cating users in evaluating information resources,
searching electronic bibliographic databases, and
using other services offered by the institution such
as interlibrary loan. Ultimately, the goal of infor-
mation literacy instruction is to encourage library
users to be independent researchers confident in
their abilities to locate and use valid information
both in physical and digital formats."

While limited, digital games and information
literacy instruction share some history. The first
mention of any relationship is in 1982, with the
advent of Citation, a digital game designed to teach
young people basic information literacy skills.'®
Currently there are a variety of approaches to using
digital games in this context, ranging from provid-
ing online educational games that incorporate in-
formation literacy concepts to presenting an entire
online digital library and its services through a 3D
immersive GUL!" In relation, Lewis describes us-
ing digital games to promote library services and
reviews two UK programs wherein digital gaming
technologies augment library instruction.'®

Voelker stresses that academic libraries must
reach beyond their physical facilities to meet
the expectations of freshman users, while Doshi
suggests that many academic library users view
the physical facility and its services and staff as
essentially boring.'” Research on Millennial us-
ers (individuals born after 1980) may shed some
light on why freshman students and other Mil-
lennials perceive libraries and their constituent
parts with little enthusiasm. Abram and Luther
contend that Millennials differ considerably from
previous user groups in nine fundamental ways,
including multitasking as a fundamental pattern
of behavior and game-like experiential learning
strategies.”” Consider that Millennials are accus-
tomed to quickly flashing digital interfaces as well
as multitasking through numerous digital devices
simultaneously.*! Parallel research suggests that,
because of their interactive, participatory nature,
digital games provide users with a wide range of
multitasking opportunities.* Additionally, Rise
proposes that Millennials present an entirely new

set of values and expectations driven by their over-
all affinity for digital technology, while Dede sug-
gests that Millennials maintain a unique learning
style grounded in ubiquitous, mediated immersion
of digital content.?® Dede also proposes that Mil-
lennials are profoundly affecting traditional higher
education, sparking institutional changes on stra-
tegic investments in physical plants, technology
infrastructure, and professional development.

Study

Perception is the operationalized group of nested
cognitive processes (e.g., attention, consciousness,
and memory) from which users make sense of
their external worlds.?* Understanding how users
perceive the applicability of particular technologies
in task-oriented contexts is extremely important
to both LIS researchers and practitioners. The
development of such knowledge aids decision
makers in preparing a more accurate view of user
expectations. Various interdisciplinary literature
on technology adoption and use reinforces this as-
sertion.” In such research, user perceptions (i.e.,
psychological determinants such as perceived ease
of use, perceived usefulness, and perceived user
resources) are paramount. Ultimately, psychologi-
cal determinants structure user attitudes toward
adoption of a particular technology.

This research uses methods rooted in psy-
chophysics, the measuring of users’ perceptions
of physical properties of environmental stimuli.*
Perceptual data contribute to research on the
similarity and dissimilarity of stimuli as well as
the estimation of perceptual magnitude between
stimuli.?” Today, individuals in both academic-
and practice-based contexts use such methods to
simplify data sets into underlying psychological
constructs representing participants’ perceptions
of physical objects and alternative representations
of physical objects. As such, the focus of this re-
search is to measure the incoming perceptions of
academic library users toward the five communi-
cation media, not familiarity or comfort with the
media. Eisenberg, Oyarce, Rorissa, and Rorvig also
use psychophysical methods in LIS research.*®

During the fall of 2006, academic library users
at the University of North Texas (UNT) were asked
to participate in this study. Solicitation of partici-
pants occurred both by face-to-face contact and
through e-mail. As shown in table 1, 43 percent of
the participants reported being between nineteen
and thirty years old (n = 18). By comparison, the
mean age of all students at the university during
the study period was 24.4 years old.** Participation
involved users completing a short, paper-based
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survey. In total, forty-two users participated, a
sufficient number to ensure that the communica- Figure 1. Paper-Based Pamphlet
tion media were significantly different.* The five
communication media (i.e., scalable objects and
psychological stimuli) are as follows:

m Paper-based pamphlet (object 1), shown in
figure 1
2D webpage (object 2), shown in figure 2

m 3D immersive GUI (object 3), shown in fig-
ure 3

m  Actual survey included a graphic representa-
tion (objects 4 and 5)

INSTRUMENT

The survey instrument follows a generally accept-
ed format for acquiring data through responses to
pairwise (paired) comparisons, a research method
used in communication studies, zoology, public
health, and various other disciplines. In short, the
pairwise comparison method requires a partici-
pant to vote on objects presented in pairs relative
to a given question or scenario. By counting the

Figure 2. 2D Webpage
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Figure 3. 3D Immersive GUI

votes for each pair, researchers are able to derive
a preference ranking of the objects relative to the
given question or scenario. Pairwise comparisons
are a common voting method, used in the soft
drink taste test, for example. In such a test, the
participant is first presented with two cups, one
marked A and the other B, with each contain-
ing a particular soft drink, the specific brand of
which he or she does not know. The administra-
tor informs the participant to take a sip from each
of the two cups. Next, the administrator asks the
participant, “Which soft drink do you prefer, A
or B?” The participant then indicates to the ad-
ministrator or records in some fashion his or her
preference. In short, pairwise comparisons solicit
votes of preference by participants. The soft drink
taste test example presents participants with only
one pairwise comparison, whereas the survey in-
strument used in this study presented participants
with a series or group of comparisons for the re-
spective questions.

The textual content of the survey instrument
consists of three questions. Using the same list
of scalable objects (the five communication me-
dia previously listed), two of the three questions
include ten pairwise comparisons each, and the
third question solicits descriptive information
regarding the participant’s age bracket. The sur-
vey instrument does not collect data on gender,
economic background, or hours spent using par-
ticular communication media per week because
of a desire to keep the data collection process as
brief as possible without sacrificing the overall
value of the research. Moreover, research on
digital game use indicates that age may be the
most important categorical factor in predicting
user expectations.” The first question (Q1) asks,
“Which type of medium would you rather use
for acquiring information on the physical layout
of the library?” The second question (Q2) asks,

“Which type of medium would you rather use for
receiving instruction on various library services
and information literacy skills?” In addition to
its textual content, the survey instrument pro-
vides graphics exemplifying the scalable objects
to guide participants should any confusion on
those communication media relative to the given
questions arise.

Over a three-week period during the fall 2006
semester, we administered the survey instrument
to two participant groups in physical classroom
environments on the UNT campus. One par-
ticipant group had thirty-three participants, the
other participant group had nine. The survey
process took no more than ten minutes for any
participant to complete. Before beginning the
survey process, participant groups received brief
verbal instructions from the administrator. The
instructions focused only on the steps necessary to
complete the survey process; no discussion of the
communication media occurred beyond pointing
to the location of the examples provided in the
survey instrument. In addition, if a participant
had a question or questions during the survey
process, the administrator quietly attended to the
individual, independent of the rest of the partici-
pant group. In short, administrators approached
the survey process as a quasi-formal test situation
wherein participants could not pass information to
one another in any form. The reason for such an
environment is simple—to minimize immediate
external peer influence on individual responses to
the given stimuli.

DATA ANALYSIS

Detailed analysis of the data set was conducted
using three nonparametric scaling methods: (1)
rank-sum scaling of the objects, (2) circular triad
analysis to identify inconsistencies, and (3) mul-
tidimensional preference mapping to graphically
superimpose the affinity of specific participants

Table 1. Participants’ Age Brackets

Participants

Age Bracket (n=42) Percentage
18 or younger 1 2%
19-30 18 43%
31-40 13 31%
41-50 5 12%
51 or older 5 12%
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Table 2. Rank Totals and Scale Scores for Q1

Table 3. Rank-Sum Differences for Q1

Object Rank Total Scale Score

Min 42 0

1 141 59

2 163 72

3 157 68

4 62 12

5 107 39
Max 210 100

with specific objects.* Ultimately, applying these
three related yet distinct methods allowed for the
desirable triangulation of analytic efforts. Data col-
lected on participants’ age brackets were purely
descriptive and therefore not addressed in this
section; however, those findings are integrated
into both the discussion and conclusion sections
of this article.

Comparability of Communication
Media: Rank-Sum Scaling

Analysis of Q1 indicated that objects 2 and 3
grouped closely together, with the remaining three
spread out across the unidimensional scale (see fig-
ure 4). As shown in table 2, rank totals across the
forty-two participants’ choices for communication
media resulted in 62 for object 4, 107 for object
5, 141 for object 1, 157 for object 3, and 163 for
object 2. Table 3 shows that rank-sum differences
between the five objects range from 6 (the differ-
ence between objects 2 and 3) to 101 (the differ-
ence between objects 2 and 4). Eight of the ten
rank-sum differences are beyond the critical value

2 3 1 5 4
2 0
3 6 0
1 22 16 0
5 56 50 34 0
4 101 95 79 45 0

of 16 to reach significance at the p < .001 level.
As shown in table 2, rank totals were converted to
scale scores on a 0—100 scale and are graphically
displayed in figure 4.

Analysis of Q2 indicated that objects 1 and 5
grouped together somewhat closely, while object
2 ranked the highest (see figure 5). Table 4 shows
that rank totals across the forty-two participants’
responses resulted in 73 for object 4, 122 for
object 5, 128 for object 1, 141 for object 3, and
166 for object 2. Table 5 shows that rank-sum
differences between the five objects range from 6
(between objects 1 and 5) to 93 (between objects
2 and 4). Eight of the ten rank-sum differences are
beyond the critical value of 16 to reach significance
at the p < .001. As shown in table 4, rank totals
were converted to scale scores on a 0-100 scale
and are graphically displayed in figure 5.

Identifying Inconsistencies:
Circular Triads

The second analytic method focused on identi-
fying any circular triads or intransitive choices
indicating inconsistencies between participant
responses. By identifying the object or objects
that caused several participants to be inconsistent

Figure 4. Unidimensional Display of Scale Scores for Q1
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Table 4. Rank Totals and Scale Scores for Q2

Table 5. Rank-Sum Differences for Q2

Object Rank Total Scale Score

Min 42 0

1 128 51

2 166 74

3 141 59

4 73 18

5 122 48
Max 210 100

Table 6. Summary of Circular Triad Analysis for Q1

Object CT'sIn Votes Scaled
1 3 99 58.93
2 3 121 72.02
3 4 115 68.45
4 2 20 11.90
5 3 65 38.69

and/or locate a particular participant responsible
for alarge number of circular triads, we were bet-
ter able to determine both object scalability and
individual participant consistency. For the first
two questions, none of the participants or ob-
jects were removed for this iteration of analysis;
however, future retests may include such actions.
Ultimately, this method helped confirm the rank-
sum scaling results as well as assess the overall
quality of the previously untested data collection
instrument.

For Q1, forty of the participants were consis-
tent in their choices, whereas two responded with
circularity. Table 6 shows a summary of circular
triad analysis, including an itemization of objects
by the number of circular triads associated with
each. Note that the scale values provided mirror
those derived from the rank-sum scaling analysis
described in the previous section. Object 3 pro-
duced the most circular triads (4), whereas object
4 generated the fewest (2).

Table 7 provides a general summary of the cir-
cular triad analysis for Q2. Object 2 triggered the
most circular triads (7), whereas object 1 initiated
the fewest (1). Thirty-six of the participants were
consistent in their choices, while six demonstrated
circularity.

2 3 1 5 4
2 0
3 25 0
1 38 13 0
5 44 19 6 0
4 93 68 55 49 0

Table 7. Summary of Circular Triad Analysis for Q2

Object CT'’sIn Votes Scaled
1 1 86 51.19
2 7 124 73.81
3 4 99 58.93
4 5 31 18.45
5 4 80 47.62

Scaling Participants and Objects:
Multidimensional Preference Mapping

Multidimensional preference mapping (MDPREF)—
based upon the matrix theorem of Eckhart and
Young and also known as geometric factor anal-
ysis—was applied to the data set to situate the
objects and the participants in the same analytic,
psychological space.” The primary motivation for
using this method was to provide a visualization
of specific subgroups of participants with specific
objects. The various distances between subgroups
and objects represent participants’ perceptions of
similarity and dissimilarity between points. As the
remainder of this section details, MDPREF analysis
indicated that, for both questions, each of the five
objects maintained different levels of distinctness
among one another and participant subgroups.

MDPREF analysis of Q1 (see figure 6) indi-
cated various alignments. For example, objects 1
and 5 collocate on the left side of the y-axis, with
objects 2, 3, and 4 collocating on the right side of
the y-axis. This specifies some level of significant
difference between the former objects and the lat-
ter. In addition, because each of the three latter
objects is located within the right-side plots, some
level of alignment is also present among these
objects. The most interesting observation is that
object 3, as opposed to object 2, lies within the
lower-right-hand plot of the graph; this space also
includes the majority of participants.

volume 48, issue 3
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Figure 6. Plot of Objects and Participants in First
Two Dimensions for Q1
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Figure 7 shows that, for Q2, objects 1 and
5 are collocated within the upper-left quadrant
of the plot, objects 4 and 2 are closer to one an-
other within the lower-left quadrant of the plot,
and object 3 is located to the right side of the
x-axis. In addition, the participants’ locations
are more widespread than Q1; however, they do
loosely mirror Q1 results, indicating an affinity
for particular communication media across both
questions. Furthermore, it is noteworthy that the
participants appear to align closest with object 3,
as they did with Q1.

DISCUSSION

This section presents select interpretations related
to the findings in the data analysis section. Overall,
the three interpretations deemed most noteworthy
are that (1) the 2D webpage was the preferred
communication medium across both questions;
(2) preference for the audio-only communication
medium was remarkably low across both ques-
tions; and (3) the 3D immersive GUI received
considerable preference for use in relation to Ql,
as well as adequate evidence warranting further
research on its use in Q2 instruction.

Q1: Library Layout

Both rank-sum analysis and circular-triad analysis
established that the majority of participants pre-
ferred the existing 2D webpage communication
medium, with the 3D immersive GUI following
close behind. The authors initially expected a
portable, paper-based document, such as a pam-
phlet, to be preferred, since the question focuses

266 | Reference & User Services Quarterly

Figure 7. Plot of Objects and Participants in First
Two Dimensions for Q2
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objects, and remaining points are participants.

on concepts related to spatial information. There-
fore it is noteworthy that both the 2D webpage
and 3D immersive GUI received higher prefer-
ence rankings. Also, considering the increase in
discourse throughout the LIS community cham-
pioning podcasting, the low preference ranking
of the audio-only communication medium is
interesting. In addition, MDPREEF results indicate
that participants’ placements appear most aligned,
or generally closest, with the 3D immersive GUIL.
Such placement suggests a level of preference for
this communication medium not evident in the
rank-sum and circular-triad results.

Q2: Information Literacy

In both rank-sum and circular-triad analyses, the
2D webpage ranked significantly higher than the
other four communication media. This outcome
was particularly interesting, since this question
concerns users involved in tasks associated with
learning information literacy skills. It ran contrary
to the researchers’ initial expectation that Millen-
nial users, the largest subset of the sample, would
be more likely to choose the 3D immersive GUI
over other communication media. Also, like Q1, a
significant lack of preference toward audio-only is
noticeable. Perhaps users over eighteen years old
(all but one of the study participants) do not asso-
ciate this communication medium with education-
al tasks. In addition, 2D webpage, 3D immersive
GUI, and A/V each involved similar numbers of
circular triads; however, as previously stated in the
data analysis section, the decision was made not to
remove them from this iteration of analysis. None-
theless, this observation suggests that participants



Exploring Academic Library Users’ Preferences of Delivery Methods for Library Instruction

had a difficult time making firm decisions on the
applicability of each of these communication me-
dia relative to one another. MDPREF analysis did
not further reveal the relationship between the 2D
webpage, 3D immersive GUI, and A/V—although,
like Q1, it indicated a certain level of enthusiasm
for the 3D immersive GUI not initially evident in
the rank-sum and circular-triad analyses.

CONCLUSION

This discussion addressed research on academic
library user preferences related to five communica-
tion media used to facilitate two forms of library
instruction. The corresponding study began with
a survey instrument administered to forty-two
participants over a three-week period in the fall
of 2006. Upon completion of the data collection
process, three separate scaling methods were ap-
plied to the data set. Analysis indicates an overall
preference for the 2D webpage approach, as well
as notable enthusiasm for the 3D immersive GUI,
the principal user interface throughout current
digital gaming technologies. Analysis also shows
an overall lack of preference toward the audio-only
communication medium.

It is noteworthy that the scaling methods used
here allow one to quantify user preferences toward
an object, concept, and so on. For example, Partici-
pant A likes the 2D webpage more than audio-only
and paper-based media. In formal statistics, such
data are of the ordinal type. Ordinal data require
nonparametric analysis; however, parametric meth-
ods are traditionally preferred in LIS research.’*
Parametric methods allow one to generalize find-
ings to a larger population, whereas nonparametric
methods are more or less free from assumptions and
therefore do not allow for generalizations. Nonethe-
less, scaling methods offer LIS researchers a variety
of important perspectives when properly applied.
For example, researchers debating whether or not to
conduct extensive statistical studies in areas similar
to those presented here could adopt these or related
methods for an initial small-scale test period that
would allow them to gauge preliminarily the ac-
curacy of their incoming assertions. In such cases,
scaling methods would facilitate a sort of statistical
litmus test. Thus, while not as powerful or robust as
parametric methods, given an adequate participant
to objects ratio, the results of these nonparametric
methods can guide researchers and other decision
makers in determining whether or not more ad-
vanced, resource-intensive, statistical studies are
appropriate.

Ultimately, in this study it is most important
that the 2D webpage received the highest prefer-

ence ranking across both questions. Furthermore,
the significant lack of interest in audio-only is a
bit startling, considering the enthusiasm by many
LIS practitioners for podcasting in an educational
capacity. Perhaps practitioners should investigate
more extensively the application of this communi-
cation medium for such purposes. In addition, this
study indicates noteworthy preference for applica-
tion of a 3D immersive GUI in library instruction,
particularly any educational efforts involving the
communication of spatial information concern-
ing a physical library facility. Also, considering
the results of all three analytic methods for Q2,
the same likelihood may also exist for the 3D im-
mersive GUI as a medium for information literacy
instruction. In the future, the authors plan to con-
tinue research in the areas of digital gaming and
library instruction, in particular improving the
data collection instrument through both content
expansion and migration onto a digital platform;
collecting larger data sets for analysis with similar
methods; and interviewing instructional librarians,
library administrators, and digital game designers
to solicit their perspectives on the findings in this
article as well as future outcomes of research.
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