61

Chapter 4

Frustration Vaccination?
Inoculation Theory and Digital Learning

Josh Compton
Dartmouth College, USA

ABSTRACT

Inoculation theory is a classic theory of social influence, describing how exposure to weakened versions
of challenges motivates a process of resistance to protect against  future, stronger challenges. Inoculation
theory can offer useful guidance to teachers as they talk with Net Generational students about digital
learning projects. Discussions guided by inoculation theory raise and refute potential challenges stu-
dents may have in the process of completing their digital learning projects, helping to protect students
against discouraging frustration, but also, encouraging a more thoughtful, nuanced consideration of the
use of technology in meeting learning objectives. Inoculation theory-guided discussions will not only
impact what students are thinking about, but even how they are thinking—bolstering digital learning

project objectives.

INTRODUCTION

Digital learning can be a healthy part of Net Gen-
erational students’ education regimens; projects
that incorporate collaborative engagements with
peers and with technology reflect a dynamic ap-
proach to knowledge (see Barnes, Marateo, &
Ferris, 2007, forareview). Students can learn from
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creating original public service videos to educate
and advocate, from recording pod-casts that share
their literary analyses with a wider audience,
from creating online how-to-guides for scientific
experiments, and from consulting and analyzing
digital resources to prepare speeches that help ad-
dress pressing global problems. Technology and
learning objectives can combine in ways that are
dynamic and effective, with digital learning as
part of a robust, nourishing curriculum.
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We should also consider, however, the other
side of the medical analogy: While digital learn-
ing can be part of a healthy education regimen,
digital learning also risks unique complications
and side effects. For one thing, incorporating
technology into classroom projects introduces
potential problems with technology, from faulty
equipment to confusing instructions, and these
problems can distract from key learning goals
and erode students’ (and teachers’) enthusiasm.
Frustrations with technology become frustrations
with projects, and frustrations with projects be-
come frustrations with failing to meet learning
objectives.

The analogy to medical treatment can be ex-
tended further: Digital learning can have adverse
side effects, as digital learning processes can
reinforce potentially unhealthy learning practices.
Withoutthoughtful preparation and consideration,
technology can move students toward “the habits
of instant gratification and shallow thinking”
(Barnes, Marateo, & Ferris, 2007, para. 20). Ef-
ficiency of information retrieval from technology
can overshadow other learning processes that are
more deliberate and careful. In pursuitof pragmatic
benefits, pedagogical objectives can be slighted.

Fortunately, the medical analogy allows us to
consider a remedy: inoculation. The premise of
this chapter is that inoculation theory—a theory
of resistance to influence (see McGuire, 1964;
Compton & Pfau, 2005)—may provide an anti-
dote to help teachers address complications and
negative side effects of digital learning projects.
Inoculation theory offers guidance as we consider
best teaching practices using digital learning
projects with Net Generational students.

Inoculation theory may offer benefits both
practical and heuristic. When guiding discussions
with students about digital learning projects,
inoculation theory impacts what students are
thinking about during digital learning projects
and also how they are thinking about projects.
Inoculation may help reflect something Barnes,
Marateo, and Ferris (2007) observed of computer
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and digital technology: ways “to teach Net Gen-
ers not just what to learn but how to learn” (para.
20). Indeed, we may find that inoculation theory
secures some of the pragmatic benefits of digital
learning (e.g., efficiency) while simultaneously
protecting pedagogical aims (e.g., thinking more
critically). Inoculation helps prepare students to
meet expected challenges during digital learning
projectsand, inthe process, models amore robust,
more deliberate way of thinking.

The case for inoculation theory-based discus-
sions about digital learning classroom projects
with Net Generational students is built on three
ideas explored in this chapter: (1) Even if teachers
and students have favorable attitudes toward and
beliefs about digital learning projects (see Liaw,
Huang, & Chen, 2007), such positions can be
eroded by technology problems and other frustra-
tions; (2) Some complications can be preempted,
or at least lessened, by using fundamental com-
ponents of inoculation theory to raise and refute
challenges before they occur; and (3) Inoculating
against specific complications, like frustration

~ with technology problems, also fosters more nu-

anced ways of thinking.

Before considering a potential antidote to
digital learning project side effects, it is impor-
tant to note how inoculation theory fits within
a conversation about Net Generational learning
styles. Perhaps most importantly, inoculation-
based communication does not merely tell an
audience something. Inoculation modelsa deliber-
ate, thorough analytical process, and its success
is based more on active, dynamic thinking than
on passive recall of information. By promoting
active thinking, inoculation reflects Net Genera-
tional learning on a conceptual level. As Oblinger
and Oblinger (2005) succinctly put it: “Students
do best when they actively construct their own
knowledge” (p. 2.13).

Inoculation also provides applied, practical
benefits that are consistent with Net Generational
learning styles. For example, Net Generational
learners expect immediacy, but immediacy is
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not always feasible (Oblinger & Oblinger, 2005).
Nevertheless, teachers should be aware of this
expectation, and inoculation provides a method
for addressing it. For example, in light of the
expediency offered by email, Net Generational
students often expect quick response times from
teachers when answering their emailed inqui-
ries (Oblinger & Oblinger, 2005). Faculty may
want to clearly communicate anticipations of
their response times, and inoculation provides
a framework for this type of communication—a
way to preempt avoidable, unhelpful frustrations
with digital learning by raising and responding to
challenges before they occur. Inoculation is an
exciting perspective from which to consider Net
Generational learning—both on conceptual and
applied levels.

BACKGROUND

William McGuire’s approach with inoculation
theory inthe early 1960s was, in many ways, novel.
Instead of exploring ways of making messages
more persuasive, he turned his research toward
making people more resistant to persuasion and
influence (see Compton & Pfau, 2005; McGuire,
1964). : ‘

The distinction seems simple—between ex-
ploring ways of enhancing persuasion and ways
of instilling resistance to persuasion—yet the
distinction has significant implications. With
inoculation theory, the goal is not to persuade
peopleto change theirminds about something, but
instead, to protect their existing positions against
future challenges to the position. The comparison
to medical treatments is illustrative. Doctors can
treat conditions after patients are sick, but they
can also prepare patients for future threats that
have yet to occur (see McGuire, 1964). But how
can a model of communication take an existing
position (attitude, value, belief, opinion) and
strengthen it so that it remains robust in the face
of future challenges and attacks?

Inoculation theory’s namesake does a nice job
of explaining how the process of attitudinal in-
oculation works (McGuire, 1964). Aconventional
medical inoculation occurs through exposure to
a weakened version of an offending agent, such
as a virus. The virus is weakened enough so that
the person does not get sick but strong enough so
that it motivates a process of protection, such as
the production of antibodies. Upon encountering
a stronger offending agent, such as a stronger (or
non-weakened) virus, those inoculated are less
likely to getsick when compared to those who were
notexposedto the weakened virus. Perhaps one of
the most familiar examples of such an inoculation
is an annual flu shot. Weakened versions of the
influenza virus prompt a strengthening process
in healthy patients, whereby exposure to weaker
flu ultimately results in resistance to stronger flu.
Medical inoculation isa type of training for disease
resistance—a way to start small to build the pro-
cess of resistance against stronger future attacks.
We can consider similar processes from other
contexts, such as singers warming up with scales
before tackling more demanding performances, or
an athlete stretching muscles before putting their
bodies through more arduous tasks. Jumping into
the more challenging tasks—unprepared without
preparation—often leads to failure. But beginning
with smaller challenges prepares for stronger chal-
lenges that could otherwise overwhelm.

Similar processes are at work with attitudi-
nal inoculation. Attitudinal inoculation occurs
through exposure to weakened versions of chal-
lenges—attempts at persuasion, or challenges to
an existing way of thinking about something. The
weakened challenges presented during attitudinal
inoculation are diluted enough so that they do
not convince the person to change position, but
the weakened challenges are strong enough to
motivate a process of resistance, or a bolstering
of that position. Then, upon encountering future
stronger challenges, those inoculated are more
likely to hold their positions and resist influence
(see McGuire, 1964; Compton & Pfau, 2005). In
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short, inoculation protects by preempting future
challenges. The medical analogy offers a clear
explanation for how attitudinal inoculation can
confer resistance to future challenges. But what
would a message guided by inoculation theory
look like?

The standard inoculation message is a two-
sided message. That is, counterarguments (or,
challenges to an existing position) are raised in
a message, but refutations of the counterargu-
ments are also provided. The refutations weaken
the counterarguments (see Lumsdaine & Janis,
1953). In other words, challenges are presented,
and weakened, in an inoculation message. In a
standard inoculation message used in resistance
research, two orthree counterarguments are raised,
followed by refutations of those counterarguments,
forasimple pattern of counterargument-refutation,
counterargument-refutation.

But this component—preemptive refutations
of counterarguments—is only part of the process
of how inoculation-based messages strengthen
positions. Threat is the other part. Inoculation
researchers have conceptualized threat as the
recognition of a position’s vulnerability (see, for
example, Pfau et al., 2009). People experience
threat when they realize that a position that they
hold (e.g., attitude, belief, opinion) may not be as
secure as they had originally thought. This recog-
nition—thisacknowledgement of vulnerability—
triggers a strengthening process, presumably the
consideration of additional counterarguments and
refutations of those counterarguments. Without
this acknowledgement of a position’s vulner-
ability—of the risk of possibly changing one’s
stance—there is little motivation to engage in
more active consideration of the issue (Compton
& Pfau, 2005).

It is important to clarify that threat in inocula-
tionisaspecifickind of threat, aconceptualization
of threat that may not match more common ways
of thinking about it. Threat in inoculation is not a
warning of punishment; threat in inoculation is not
intimidation, nor is it a matter of scaring people
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into doing something differently (see Pfau, 1995).
Instead, threat in inoculation is an acknowledge-
ment that a currently held position could change
under the pressure of future challenges. That is,
the standard for threat in inoculation is not that
people believe they will change their minds or
must change their minds; the standard for threat
is the belief they might change their minds.
In inoculation, threat is vulnerability, and this
vulnerability motivates more deliberation about
the position. A person experiencing threat in the
inoculation process might think something like:
“Maybe I haven’t fully considered my position on
this issue. I'd better give this some more thought
and attention.”

These two processes—threat and counterar-
guing—ultimately lead to resistance during the
process of attitudinal inoculation: Inoculation
messages lead people to acknowledge the vulner-
ability of a current position (or attitude, or belief),
which is called threat, and then they think through
counterarguments and refutations of counterargu-
ments, which is called counterarguing. These two
processes work together, with threat providing
the motivation for robust preemptive refutation
through counterarguing (see Compton & Pfau,
2005; McGuire, 1964).

One of the features of inoculation that makes
it a particularly attractive framework for com-
munication strategies is that raising and refuting
some counterarguments confers protection against
multiple counterarguments (see Pfau & Kenski,
1990). That is, an inoculation message does not
need to raise and refute every potential counterar-
gument, or every potential challenge, to a position
in order to confer resistance to future influence.
Instead, the process of resistance unleashed by
raising and refuting a few counterarguments
protects againstarange of challenges—including
challenges not even mentioned in the inoculation
message (McGuire, 1964). Here we find a power
of attitudinal inoculation that we do not always
find with medical inoculations. A flu inoculation,
for example, protects against a specific type of
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flu virus. Flu shots change each year to target the
strongest variants of the flu. But an attitudinal
inoculation—by raising and refuting a few chal-
lenges to a position—protects against a wide
range of challenges to a position. This attribute of
inoculation is particularly important in the context
of ever-changing technology—and ever-changing
technology challenges.

While the format of an inoculation message is
clear-cut—raising and refuting challenges, usu-
ally inatwo-sided message format—the resulting
thinking triggered by inoculation messages is more
complex. By presenting multiple considerations,
inoculation messages offer richer, more nuanced
treatments of issues—which consequently lead to
richer, more nuanced thinking about issues. It is
notjust that inoculation messages are memorable;
inoculation messages also change how people
think about issues.

This attribute—inoculation-based messages
leading to more thinking aboutan issue—provides
one of the strongest arguments for inoculation’s
potential in improving digital learning projects
with Net Generational students. Scholars have
warned of the risks of “the habits of instant grati-
fication and shallow thinking” (Barnes, Marateo,
& Ferris, 2007, para. 20). For example, students
may overestimate the relevance ofthe first articles
retrieved through a Google search and apply su-
perficial standards for assessing a source’s cred-
ibility (Combes, 2008). Likewise, in herreview of
Internet literacy, Coiro (2003) warns of “shallow,
random, and often passive interactions with text”
(p.458)that can characterize students’ Internet use.
Inoculation may address such potential problems
by generating more thinking about an issue (e.g.,
Pfau et al., 2004) and thinking that endures (e.g.,
Pfau et al., 2004).

Toencourage students toengage inricher, more
nuanced thinking about digital learning projects,
we may find inoculation theory to be a valuable
tool. It can guide how we engage our students in
digital learning activities, and this is the argument
that we consider next.

THE CASE FOR APPLYING
INOCULATION THEORY TO
DIGITAL LEARNING

For much of inoculation theory’s development,
resistance has been conferred to explicit, distinct
attack messages, such as political attack adver-
tisements (e.g., Pfau & Burgoon, 1988) and peer
pressure to smoke cigarettes (e.g., Pfau & Van
Bockern, 1994). In most cases, inoculation’s ap-
plication has reflected a “fight fire with fire” ap-
proach—to protect against an explicit persuasive
challenge, offer an explicit preemption of that
challenge through inoculation.

Inoculation’s efficacy against explicit attack
messages has an impressive track record in per-
suasion literature, with successful applications
in health, politics, and commerce (see Banas &
Rains, 2010; Compton & Pfau,2005). However, to
my knowledge, researchers have not yet explored
inoculation’s efficacy as an applied classroom
teaching strategy—although it has been assessed
with educational issues (e.g., plagiarism, Compton
& Pfau, 2008) and with students as study par-
ticipants (e.g., elementary, Pfau & Van Bockern,
1994; e.g., college, Pfau et al., 2009).

Although inoculation in an educational set-
ting has not been thoroughly studied, its success
is theoretically consistent. Indeed, Compton and
Pfau (2005) proposed extending inoculation to
other forms of influence. The theoretical case for
extending inoculation to less conventional attack
messages is strong: Inoculation should be able to
confer resistance to any challenge to an attitude or
belief, not just conventional, explicit persuasive
messages (see Compton & Pfau, 2005; McGuire,
1964). A few contemporary inoculation research-
ers have tested this idea, moving from inoculat-
ing against specific persuasive messages toward
types of influence that occur in more subtle, less
identifiable ways. For example, Haigh and Pfau
(2006) wondered if inoculation treatments could
help boost employee morale in the workplace.
Their findings suggested that raising and then
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refuting potential challenges to employee com-
mitment—prior to employees experiencing such
challenges—could lead employees todemonstrate
more positive attitudes toward their employer
and have better morale. Applying inoculation
to less tangible influences expands its utility—
from explicit forms of persuasive attack to more
abstract challenges to existing attitudes, beliefs,
and opinions.

New insight into inoculation—new applica-
tions (e.g., Haigh & Pfau, 2006) and new theoriz-
ing (e.g., Compton & Pfau, 2005)—suggests that
inoculation may help Net Generational students
and their teachers as they engage in digital learn-
ing projects. Simply adding technology to class
projects and instruction without careful analysis
does not protect against less effective ways of
thinking, such as “the habits of instant gratifica-
tion and shallow thinking” (Barnes, Marateo, &
Ferris, 2007, para. 20). But inoculation theory
can offer such protection: It can preempt specific
technology problems and unleash thinking that is
more robust, more complex.

Foran inoculation-based message to inoculate,
the “right” attitude must first be in place (see
Compton & Pfau, 2005; McGuire, 1964). That is,
inoculation takes an existing position and makes
it stronger, protecting it against future challenges.
But one study found thateven ifthe “right” attitude
is not in place inoculation can still be an effective
persuasive strategy, moving positions toward the
pointsadvocated inthe inoculation-based message
(Wood, 2007).

In the context of the Net Generation’s experi-
ences with digital learning, the pertinent attitude
would be students’attitudes toward digital learning
technology, or the use of digital learning tech-
nology for a specific course project. Some data
suggests that students have confidence in their
technology knowledge (e.g., McEuen, 2001);
students also have favorable attitudes toward
technology (e.g., Havelka, 2003), as do their
instructors (e.g., Liaw, Huang, & Chen, 2007).
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Protecting students’ favorable positions on
potential benefits of digital learning technology
isimportant. When frustration leads to resistance,
technology use can suffer (see Smart & Desouza,
2007, for atreatment of technology resistance ina
business context), and “no matter how advanced
or capable the technology is, its effective imple-
mentation depends upon users having a positive
attitude toward it” (Liaw, Huang, & Chen, 2007,
p. 1069).

I pause here to clarify my main argument. |
am not advocating the elimination of all struggles
duringdigital learning projects. As many education
theorists have pointed out, students (and teachers)
learn from challenges. Inoculation is not a cure-
all; complications will still arise, problems will
emerge, and projects will notalways go smoothly.
The difference—and this is an important differ-
ence—is that, with the aid of inoculation theory,
students may be better equipped to interpret and
think through the challenges, shifting their focus
from their frustration to ways of working through
the complications. This isan important distinction
in my argument: It’s not just that inoculation will
prepare students for ways of addressing specific
technology complications (e.g., a blog post won’t
post, so what can I do about this?), but more
importantly, that inoculation will help students
to think more carefully, more critically about
the use of technology (e.g., I wonder what other
problems I might face when using this technol-
ogy? What are some other impacts of using this
specific technology to meet this specific goal?).
More robust thinking can help students to interpret
the challenges in ways that are more productive
to learning,

Applying inoculation theory to digital learn-
ing challenges answers a call for thinking more
broadly about Net Generational learning. As
Mishra, Koehler, and Kereluik (2009) put it, a
“focus on specific technologies instead of broader,
generative frameworks of thought will always be
limited, preventing us from keeping up with the
rapid pace of change of technology and ultimately
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make us fall behind” (p. 50). It also offers a more
nuanced perspective of technology—not only its
benefits, but also its costs—which helps us bet-
ter understand how Net Generational students
learn. As Hartman, Moskal, and Dziuban (2005)
summarized: “To a great extent, the behaviors of
the Net Gen are an enactment of the capabilities
afforded by modern digital technologies” (p. 6.3).
I contend that inoculation theory provides
a particularly enlightening “framework of
thought”—for teachers and Net Generational stu-
dentsusing digital learning technologies. Besides
the practical implications of approaching digital
learning from an inoculation theory perspective,
we also gain pedagogical insight by looking at a
bigger picture—a theory-guided perspective of
the benefits and drawbacks of approaches that
characterize Net Generational learning.

RECOMMENDATIONS

Applying inoculation theory to the development
and communication of digital learning projects can
help to prevent, or at least lessen, two potential
adverse effects of digital learning: (1) frustration
caused by technological problems such as failed
equipment or unclear instructions (see Sang,
Valcke, van Braak, & Tondeur, 2010) or not
knowing how to use a specific type of technol-
ogy (see Kvavik, 2005, McNeely, 2005); and (2)
an overemphasis on quick information retrieval
(see Barnes, Marateo, & Ferris, 2007) and risks of
superficial knowledge engagement, or “shallow
thinking” (Barnes, Marateo, & Ferris, 2007, para.
20). Raising and refuting potential challenges
before beginning a digital learning project may
gain both of these benefits. We consider these two
areas next, beginning with the pragmatic benefit
of preparing students for potential technology
problems.

Inoculation can lessen to-be-expected compli-
cations with technology. Of course, technology
can help students learn (e.g., Blumenfeld et al.,

1991). But technology can also be frustrating—
for students and for teachers. If the frustration
affects attitudes and/or perceptions of efficacy
(self-efficacy ortechnology-specific efficacy), this
can discourage the use of technology for learning
(Sang, Valcke, van Braak, & Tondeur, 2010). For
students, the frustrations may come from anumber
of barriers, including perceptions that technology
is “of limited usefulness or too difficult to learn”
(Blumenfeldetal., 1991, p. 378) or when students
have not been taught a specific skill needed to use
the technology (Kvavik, 2005; McNeely, 2005).
Similarly, teachers can experience frustration
with technology, for example, when technology
does not work properly (Woelk, 2008) or when
institutional support is limited (Woelk, 2008). One
principal summarized teacher frustrations toward
technology: “If you are pushing yourselfto really
learn stuff...you’re going to have technical prob-
lems. It’s going to be frustrating, and you’ll wantto
take an ax to things” (Bryson & de Castell, 1998,
p. 552). But there may be another option besides
an ax—something that offers more precision and
is proactive instead of reactive: inoculation.
Following the tenets of inoculation theory,
teachers can predict and share potential digital
learning challenges with their students—and solu-
tions (or refutations) of these challenges—before
they happen, possibly preempting some of the
frustration when the obstacles are eventually con-
fronted. By talking with students about possible
or probable complications, these influences are
raised and refuted before they occur—a format
that reflects inoculation theory. It is not that chal-
lenges won’t occur, but instead, that students are
better prepared for the challenges when they do.
In my own courses, prior to extensive use of
the Blackboard Learning System (an online-based
education system, see www.blackboard.com), I
talk about some challenges students—and teach-
ers—have had in the past, and then ways we have
worked through the challenges. For example, 1
offer some hypothetical situations about students
who have posted work to Blackboard only to
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discover later that the post did not upload. I show
them a simple way to double-check that assign-
ments have been posted. This simple example
offers a counterattitudinal argument (“Online
blogging isn’t reliable because work sometimes
doesn’t post when students think that it has™) and
a refutation of that argument (“We can confirm
and preventmisunderstandings about whether our
work has been posted”). This raises and refutes
a potential—and common—challenge before it
occurs. And as we learn from nearly fifty years
of inoculation scholarship, inoculation does
more than teach specific refutations (e.g., how
to confirm that a blog post is actually posted);
inoculation also motivates more robust, more
nuanced, and longer-lasting thinking about the
issue (Compton & Pfau, 2005). Considering one
potential complication leads to thinking about
othercomplications—and how to overcome other
complications.

This is one approach teachers can use to utilize
inoculation theory in introducing and describing
digital learning projects: pointing toward specific
problems that might arise during the course of
the project and offering ways to overcome such
challenges. Additionally, teachers can use amore
generic counterargument-refutation message strat-
egy when introducing digital learning projects. As
an example of this inoculation strategy, a teacher
can mention, in general, that students will likely
experience technological difficulties with digital
leaming projects, and then provide different ways
of interpreting or reframing technological chal-
lenges. For example, students can be encouraged
to consider struggles thatoccur during projects “as
attemptsto make meaningand tosolve difficultand
demanding problems” (Blumenfeldetal., 1991, p.
379). 1 use a similar approach when I describe the
Blackboard component of my speech courses on
my syllabus, beginning with: “We will frequently
use online blogging to facilitate our goals in the
course. Some characteristics of online blogging
can be frustrating, so let me share some thinking
about why I use it so much in this course.” I then
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describe my aims with the use of technology in
my course, a discussion that takes place in the
context of potential frustrations with the tech-
nology. This approach, while more generic than
a point-by-point analysis of specific challenges
(e.g., confusions about whether an assignment
has posted), reflects the framework of inocula-
tion theory: counterarguments (“Digital learning
projects can be frustrating”) and refutation(s)
(“Despite frustrations, digital learning projects
offer a number of benefits™).

The key, whether offering specific two-sided
messages Or more generic ones, is to raise and
refute digital learning complications before the
challenges arise. Teachers can include this in-
formation in early-in-the-term course overviews
and/or the syllabus, or teachers can tailor an
approach to each digital leaming project as it is
assigned. Inoculation-informed communication
about digital learning projects reflects a deeper
approach of integrating digital learning projects
into classroom curriculum—an approach that
not only considers potential challenges, but also
includes acknowledgements of challenges in the
design and communication of digital learning
projects. The goal is not to avoid the complica-
tions, but instead, to help students begin thinking
more carefully and critically about technology as
the project progresses.

BENEFITS

Inthe process of preparing such inoculation-based
messages, teachers benefit by looking ahead and
thinking through potential complications. Teach-
ers get a better understanding of the potential
problems, helping them make more informed
decisions about how (or whether) to use digital
learning technology for each particular project.
Inoculation-based messages educate recipients

of the messages as well as the creators of the
messages.
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We find clear practical benefits of digital
learning projectdiscussions guided by inoculation
theory. But other benefits move beyond overcom-
ing technological problems by influencing how
students understand pedagogical considerations
that inform digital learning projects.

Inoculation effects endure. Like the medical
vaccine that gave inoculation its name, inocula-
tion needstime to confer resistance (see McGuire,
1964).Inamedical inoculation, thistime isneeded
for the body to develop antibodies in protection
againsta future virus. In an attitudinal inoculation,
time is needed for those inoculated to think more
about the issues, to raise and refute additional
counterarguments, a process that bolsters the
position or attitude (Compton & Pfau, 2005). One
study found that inoculation messages motivate
active thinking about an issue that endures for at
least 44 days (Pfau et al., 2004). Another found
some attitudinal effects of inoculation lasting
for several months (Pfau & Van Bockern, 1994).
Talking about digital learning projects using a
two-sided message format—raising and refuting
potential challenges before they occur—unleashes
a process that keeps students thinking about the
issues. An inoculation-informed message gives
students something to think about—and the
motivation to keep thinking. Notably, the type
of thinking unleashed by inoculation includes
multiple perspectives on an issue—a possible
antidote to hasty generalizations and superficial
thinking (Barnes, Marateo, & Ferris, 2007).

For example, telling students at the start of a
project that they will be blogging may provide
the basic details of the project, but it does little to
motivate—let alone sustain—student interest in
the technology and the implications of the technol-
ogy on their learning. However, an inoculation-
informed description of the assignment would
raise and refute potential challenges with using
blogging as a learning project. Students could be
encouraged to consider, forexample, how writing
for a general audience will create limitations on
their use of more specialized terminology. Or,

students could considerhowaudience expectations
for frequent postings may impact how, what, and
when they write. Inoculation scholarship suggests
that raising and then responding to these chal-
lenges—priortothe actual challenges—motivates
aprocess of thinking thatcontinues for days—and
even months (Pfau & Van Bockern, 1994).

Consequently, with longer periods of contem-
plation and information processing, inoculation
promotes deeper, more careful thinking about
issues, and this can deepen students’ understand-
ings and attitudes about connections between
technology and learning—a goal with digital
learning (see Mishra, Koehler, & Kereluik, 2009).
As Brown (2005) points out, “In 1900, learning
consisted largely of memorization; today it relies
chiefly on understanding” (p. 12.4). Inoculation,
in contrast to other message strategies, not only
provides more complex information (e.g., two or
more sides of issues), but also serves as a catalyst
for more thinking about the issue, beyond what
is included in the message (Compton & Pfau,
2005; McGuire, 1964) and this may lead to deeper
understanding.

Furthermore, inviting students to think through
the project—before the project begins—involves
them more deeply in the projects, and “[a]ctively
involving the end user in the design process can
break down some...barriers” that lead to technol-
ogy resistance (Joseph, 2010, p. 146). Teachers
can work with their students to generate a list of
potential challenges they may face when working
with a specific technology, or with technology in
general. For example, I use video recording tech-
nology in several of my courses, and my students
have been among my most valuable resources for
information about how video files are best viewed
onthe campus network (practical implications) as
well as how video technology has affected how
they assess their work (pedagogical implications).
Teachers are not restricted to a linear, lecture
format when talking with their students about
potential or probable technology complications;
instead, the requisite counterarguments and refu-
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tations can—and in most cases, should—emerge
through dialogue with students.

These characteristics of inoculation theory-
motivated thinking help to alleviate potential side
effects of digital learning: “the habits of instant
gratification and shallow thinking” (Barnes,
Marateo, & Ferris, 2007, para. 20). By prolong-
ing thinking about the issues, inoculation theory
protects against hasty generalizations; by moti-
vating a consideration of counterarguments and
refutations, inoculation theory protects against
shallow thinking. We may find that inoculation
not only helps Net Generational students to work
through technological problems, but also, helps
Net Generational students to think more care-

fully and deliberately about technology as a part -

of learning,

FUTURE RESEARCH DIRECTIONS

While I am an advocate for raising and refuting
potential challenges to digital learning project
success prior to the start of a project, a number
of questions continue to motivate my own think-
ing, practice, and research. These areas warrant
future study as we continue considering ways that
inoculation theory can guide discussions with
Net Generational students about digital learning
projects in the classroom.

Some technology barriers are there forareason
orreasons, and it is worth noting that some compli-
cations or frustrations with technology shouldn’t
be inoculated against. A specific project design
may not be the best way to meet a course objective,
or the technology may not be used effectively for
the needs of the project. Just as students should be
prepared to confront and overcome some barriers
todigital learning projects, teachers should alsobe
prepared—and open toward—reconsidering the
aims of the projects themselves. Teachers should
not merely collect potential counterarguments
against a project to design inoculation messages;
each potential counterargument should be given
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fair hearing. Otherwise, there is a chance that we
could inoculate against barriers that are there for
a reason.

On a related note, future research should also
consider whether inoculation-based messages help
to define frustrations or challenges as problems to
be confronted rather than simply ignored. Under
some conditions, students may not become frus-
trated when using technology (see Combes, 2008),
and instead of working through a problem, they
may simply stop and try something else. Holman
(2011) found that students are not always able to
identify problems when using online searches, for
example. Future research may find that inoculation
helps to identify challenges as problems that can
be overcome instead of problems to be ignored.

Effectiveness of inoculation theory-based
discussions needs empirical testing in the context
of classroom digital learning projects. Just as con-
tinual assessment is important for us to consider
(and reconsider) the effectiveness of digital learn-
ing projects in the classroom, we should continue
to assess the effectiveness of inoculation theory
as a guide for digital learning project discussions.
Inoculation boasts an impressive track record of
success in conferring resistance to influence—with
an impressive amount of empirical support for its
ability to affect responses to challenges (Banas
& Rains, 2010; Compton & Pfau, 2005). But
we need more investigations of inoculation as a
classroom communication approach. As part of
this needed research, scholars should also consider
any potential “side effects” of inoculation treat-
ments. For example, the process of inoculation
can elicitaffect responses (e.g., anger, see Pfau et
al., 2009), and research should consider whether
any of these emotional responses could serve as
distractions.

The focus of this chapter was on considering
inoculation theory applications in talking about
digital learning projects in a traditional classroom
setting. However, one may also be able to apply
aspects of inoculation theory to communication
and project design in an online course. Teachers
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of online courses could turn to inoculation theory
to help preempt specific technology complications
and promote the type of active thinking that we
have explored in this chapter.

CONCLUSION

Talking about projects—at length and in depth—
does not need to be a dilatory phase of course
instruction; if such discussions are thoughtful
and strategic, such discussions become vibrant
parts of instruction and of learning. This chapter
proposed that turning to inoculation theory is one
way to improve our discussions with Net Genera-
tional students about digital learning projects. As
Oblinger and Oblinger (2005) remind us: “Itisn’t
the technology per se that makes learning engag-
ing for the Net Gen; it is the learning activity” (p.
2.16). Inoculation may function as a strategy for
preempting frustrations with technology that turns
focus away from the learning activity—distrac-
tions that can impede learning.

By raising and refuting potential challenges,
inoculation theory can guide discussions about
digital learning projects, transforming linear de-
scriptions (e.g., telling students about the project)
into descriptions that are more complex and more
interesting. Discussions with Net Generational
students about digital learning projects should be
as dynamic and active as the projects themselves,
~and inoculation adds a layer of complexity that
enhances student learning. It is appropriate that
conversations about digital learning are dynamic,
thought provoking, and robust—all characteristics
that we can also apply to inoculation theory.
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KEY TERMS AND DEFINITIONS

Counterarguing: A process of raising and
refuting challenges to a current position; reflects
an active way of thinking about a position which
can involve more critical thinking.

Inoculation Effects: Changes to attitudes,
affect, behaviors and/or thinking following expo-

_ sure to an inoculation pretreatment message; the

primary goal of inoculation is to conferresistance,
or protection of a position, attitude, and/or belief.

Inoculation Pretreatment Message: A mes-
sage thatraises and refutes challenges toa position,

* attitude, orbeliefbefore stronger challenges occur.

Inoculation Theory: Atheory firstintroduced
by William McGuire that explains how resistance
to future challenges can be conferred through
preemptive exposure to weakened versions of
future challenges.

Threat: Recognition of vulnerability of an
existing position; motivates more thinking about
a position.
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