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Sustained attention has been devoted to studying the factors that support (or thwart) individuals’ enjoyment 
of, interest in, and value judgments regarding their exercise activities. We employed a resistance-inducing 
(i.e., inoculation theory) messaging technique with the aim of protecting these desirable perceptions in the 
face of environmental conditions designed to undermine one’s positive exercise experiences. Autonomously 
motivated exercisers (N = 146, Mage = 20.57, SD = 4.02) performed a 25-min, group-based, instructor-led 
exercise circuit, in which the activities were deliberately monotonous, and during which the confederate 
instructor acted in a disinterested, unsupportive, and critical manner. Shortly before the session, participants 
received either a control message containing general information about the exercise class or an inoculation 
message containing a forewarning about potential challenges to participants’ enjoyment/interest/value per-
ceptions during the class, as well as information about how participants might maintain positive perceptions 
in the face of these challenges. Despite there being no between-conditions differences in presession mood or 
general exercise motives, inoculated (relative to control) participants reported greater interest/enjoyment in 
the exercise session and higher perceptions of need support from the instructor. Perceptions of need support 
mediated the relationship between message condition and interest/enjoyment.
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An abundance of research aligned with self-deter-
mination theory (SDT; Deci & Ryan, 1985) indicates 
that self-determined motivation for exercise (i.e., the 
pursuit of exercise due to self-endorsed, volitional rea-
sons) is positively associated with a variety of adaptive 
outcomes, including exercise engagement and adherence 
(e.g., Chatzisarantis, Hagger, Biddle, Smith, & Wang, 
2003; Vansteenkiste, Simons, Soenens, & Lens, 2004), 
physical self-esteem (Wilson & Rodgers, 2002), posi-
tive affect (e.g., Standage, Duda, & Ntoumanis, 2005), 
and quality of life (Gillison, Standage, & Skevington, 
2006). Self-determined motivation is supported when 

psychological needs for autonomy (i.e., feeling that we 
initiate our decisions and that our behaviors reflect our 
aims and choices), competence (i.e., feeling proficient 
to successfully carry out pursuits), and relatedness (i.e., 
feeling that one is understood by, cared for, and connected 
to important others) are satisfied, and social conditions are 
instrumental in determining the extent of need satisfac-
tion (Deci & Ryan, 1985). For instance, conditions such 
as the provision of choice and rationales (i.e., autonomy 
support), goals and feedback (i.e., competence support), 
and warmth and caring (i.e., relatedness support) have 
been shown to be influential in promoting self-determined 
exercise motivation via their effects on need satisfaction 
(Edmunds, Ntoumanis, & Duda, 2006; Markland & 
Tobin, 2010; Mouratidis, Vansteenkiste, Lens, & Sideri-
dis, 2008; Tessier, Sarrazin, & Ntoumanis, 2010).

Unfortunately, over the course of time, as well as 
experiencing need-supportive conditions, individu-
als may also encounter situations in which their basic 
psychological needs are left unsatisfied or undermined. 
Research has shown that instances in which needs are 
actively undermined (i.e., need thwarting) are associated 
with negative outcomes, such as compromised relational 
functioning (e.g., Costa, Ntoumanis, & Bartholomew, 
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2015) and negative affect (Bartholomew, Ntoumanis, 
Ryan, Bosch, & Thogersen-Ntoumani, 2011). Negative 
outcomes have also been associated with an absence of 
need support (i.e., need depriving; e.g., Hodge, Lonsdale, 
& Ng, 2008), indicating that psychological growth and 
healthy functioning are contingent on the experience 
of supportive conditions rather than the mere absence 
of unsupportive conditions (see Vansteenkiste & Ryan, 
2013). To illustrate the relative effects of need support, 
need depriving, and need thwarting, Vansteenkiste and 
Ryan (2013) indicated that just as plants need nutrients to 
grow (i.e., water, sunshine), humans require satisfaction 
of basic psychological needs for psychological thriving. 
In the absence of need support (i.e., need depriving), 
psychological costs will be experienced in much the 
same way as if plants are deprived of nutrients, and 
if needs are actively thwarted (i.e., synonymous with 
plants given salted water), the deteriorating process will 
be accelerated.

A major tenet in SDT is that if need satisfaction is 
not experienced, the processes required to maintain or 
enhance self-determined forms of motivation are not 
catalyzed (Deci & Ryan, 2000). Instead, in circumstances 
in which psychological needs are deprived or thwarted, 
individuals are likely to develop controlled forms of 
motivation or amotivation (e.g., De Meyer et al., 2014; 
but see Ng et al., 2012, for the effect of need depriva-
tion on controlled motivation). To protect and enhance 
self-determined forms of motivation in exercise, then, 
efforts are needed to (a) ensure that exercisers are mostly 
exposed to need-supportive conditions rather than need-
thwarting or need-depriving conditions and (b) provide 
exercisers with strategies to cope with need-thwarting or 
need-depriving environments when they do encounter 
them (to minimize their relatively deleterious conse-
quences). In relation to this latter point, it is noteworthy 
that some individuals are better equipped for dealing with 
challenging environments than others (Vansteenkiste & 
Ryan, 2013). These individual differences in resilience 
are associated with differing capacities for mindfulness 
and autonomous functioning and are built slowly over 
time (Vansteenkiste & Ryan, 2013). More specifically, 
through exposure to differing caregiving practices, indi-
viduals grow to develop different tendencies to interact 
with the environment using open, unbiased perception 
and responding. In the face of stressful stimuli, resilient 
individuals display a reduced threat response and interact 
more adaptively than those low in resilience (Hodgins et 
al., 2010; Mask & Blanchard, 2011).

Despite improvements in our understanding of resil-
ience as a stable individual difference construct, much 
is still to be learned about whether short-term strategies 
or acute treatments can be used to help individuals cope 
with or reinterpret events in which their needs are not 
supported. In the current study, we explore the possibility 
that a short-term preventive strategy can help autono-
mously motivated exercisers cope with (i.e., protect their 
motivation in) an exercise environment that is unsup-
portive of their psychological needs. We use inoculation 

theory (McGuire, 1961a, 1961b)—a popular theory on 
attitudinal resistance—as a framework to understand 
and develop resistance in exercisers’ self-determined 
motivation. Inoculation theory is regarded as the grand-
parent theory of resistance to change (Eagly & Chaiken, 
1993), yet its tenets have never been tested in relation to 
resistance against motivationally challenging conditions 
as discussed in SDT.

Inoculation Theory: A Framework 
for Protecting Autonomous 

Motivation in Exercise?
In inoculation theory, McGuire (1964) suggests that 
attitudes can be inoculated against attacks in much the 
same way that one’s immune system can be inoculated 
against viruses. In conventional medical immunization, 
weakened forms of viruses are injected into the body, 
and the body then reacts to this injection (e.g., through 
cell adaptation), protecting the body from future attacks 
from that virus. McGuire (1964) contended that by expos-
ing individuals to a persuasive message that contains 
weakened arguments against an established attitude 
(e.g., a message that presents both counterarguments and 
refutations of those counterarguments), individuals will 
develop resistance against stronger, future persuasive 
attacks. Over the half-century since the development of 
inoculation theory, scores of studies serve as evidence that 
the central tenets of the theory hold up well to empirical 
scrutiny (Banas & Rains, 2010). Many inoculation theory 
researchers have focused on studying health-related per-
ceptions (see Compton, Jackson, & Dimmock, 2016, for 
review), particularly in relation to attitudinal resistance. 
Recently, however, evidence has emerged to indicate that 
inoculation messaging can also protect constructs such 
as self-efficacy and affective states (Jackson, Compton, 
Thornton, & Dimmock, under review; Jackson, Compton, 
Whiddett, Anthony, & Dimmock, 2015). In light of these 
significant effects of inoculation messages on constructs 
other than attitudes, there is potential that inoculation 
treatments could protect against losses or challenges to 
self-determined motivation as well.

In relation to the aims of the current study, we 
sought to protect self-determined exercisers’ positive 
experiences with exercise (i.e., perceptions of enjoyment, 
value/usefulness, and need support) despite being led by 
an unsupportive and critical exercise instructor. Before 
experiencing these challenging contextual conditions, 
participants were randomly assigned to a control group 
that received a neutral message or a treatment group that 
received an inoculation message. Consistent with most 
inoculation messages, our inoculation message included 
a forewarning that the reader’s (favorable) perceptions of 
exercise might be challenged in an upcoming exercise 
class, material that highlighted example challenges that he 
or she could face (i.e., counterarguments), and informa-
tion that could help the reader overcome those specific 
challenges (i.e., refutations). The counterarguments and 
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refutations provided in the inoculation message were 
focused on (a) perceptions of enjoyment in the upcom-
ing exercise session, (b) perceptions of value/usefulness 
in the upcoming exercise session, and (c) perceptions of 
instructor-based need-supportive behavior in the upcom-
ing exercise session. In light of previous literature on 
inoculation effects (Banas & Rains, 2010), we expected 
that the inclusion of these topics in our inoculation mes-
sage would provide protection against challenges to self-
determined motivation in the subsequent exercise session.

We hypothesized that self-determined exercisers 
who received an inoculation message, relative to those 
who received a control message, would report higher 
ratings of (a) value/usefulness, (b) interest/enjoyment, 
(c) positive instructor perceptions, and (d) perceived 
need support from the instructor, in relation to a class in 
which an exercise instructor provided unsupportive social 
conditions. Further, we hypothesized that the effects 
of message condition on value/usefulness and interest/
enjoyment would be mediated by perceptions of need 
support from the instructor.

Method

Participants and Procedure

After receiving ethical approval for the study, we sought 
to recruit participants who were likely to derive at least 
some enjoyment and value from the exercise session, 
and so participants were recruited from an undergraduate 
kinesiology class at the lead author’s institution. Partici-
pation was voluntary in return for course credit, and the 
final sample consisted of 146 undergraduates (Mage = 
20.57, SD = 4.02) who were cluster randomized (by exer-
cise class) into control (n = 74, Mage = 20.70, SD = 3.71, 
40 male, 34 female) or treatment (n = 72, Mage = 20.43, 
SD = 4.34, 34 male, 38 female) conditions. Participants 
were informed that they would perform a 25-min group-
based exercise circuit, consisting of rotations around 
five different exercise “stations.” The decision to have 
all members of a given class in the same condition was 
made to avoid potential word-of-mouth contamination 
effects that may arise by having treatment and control 
participants in the same exercise class. Participants were 
randomly assigned to an exercise group consisting of 
approximately 15 members and were allocated a time 
to attend their exercise class. In an attempt to minimize 
suspicion as to the nature of the experiment, participants 
were informed that the purpose of the circuit was to test 
the dose–response relationship between exercise duration 
and mood, and that other participants would be complet-
ing sessions of different duration.

Upon arriving for their exercise class, participants 
were given an information sheet, were asked to com-
plete an exercise readiness questionnaire, and provided 
their informed consent to complete the study protocol. 
Subsequently, all participants were presented with an 
information sheet that contained the control or treatment 
material (described in the following section). On the basis 

of their response to a screening question provided before 
the exercise circuit, all participants verified that they had 
read the information provided, and so all were suitable 
for use in subsequent analyses.

The exercise circuit consisted of five activity stations, 
including skipping rope, jumping low hurdles, passing 
basketballs, squatting while holding a medicine ball, and 
holding a bridge–plank position. These activities were 
chosen as they involved little (or no) interaction, were 
not complex to learn, and involved little progression, so 
that they would likely become repetitive and monotonous 
(e.g., Sylvester et al., 2016). Within each class, partici-
pants were assigned to one of five different groups rotat-
ing through the activities and were instructed that they 
should not interact with those whom they were perform-
ing alongside. Each group began at a different station, 
and after 45 s of engaging in the activity, participants had 
15 s to move and ready themselves for the next station.

A male confederate instructor (who was unfamiliar 
to all participants, present for all sessions, and blind to 
condition) was trained to lead the exercise class in an 
unsupportive and controlling manner. The instructor 
avoided catering for autonomy by noting that questions 
would not be invited, telling participants that they “must” 
perform the activities and “follow the rules,” providing 
no rationales in his instructions and acting in an authori-
tative manner. In relation to competence–structure, the 
instructor was told to not provide feedback or direction 
to participants about their performance. For example, 
if participants asked questions (e.g., “Am I doing this 
right?”), the instructor was told to respond without 
providing any corrective or positive feedback (e.g., 
“I’m not here to address questions—carry on”). Finally, 
with respect to relatedness, the instructor was asked not 
to introduce himself, smile, encourage, or initiate any 
one-on-one communication with students and was asked 
to request silence when he noticed participants talking 
with one another. The instructor was asked to behave 
consistently across all exercise classes and was observed 
for consistency during all classes by one of the authors. 
Immediately before and after the exercise circuit, partici-
pants were asked to complete a series of questionnaires 
designed to assess a range of class-, inoculation-, and 
instructor-related variables (see the Measures section).

Experimental Manipulation

Participants in the control condition received a generic 
one-paragraph information sheet that simply detailed 
the requirements and (bogus) purpose of the exercise 
class (see Appendix A). For those in the treatment 
condition, however, this generic information preceded 
additional material developed using inoculation theory 
principles. Specifically, participants were first provided 
with a forewarning that any positive thoughts they may 
typically have about exercise may be challenged in this 
circuit class (see Appendix B). Following this forewarn-
ing, participants receiving the inoculation treatment 
were presented with three counterarguments and paired 
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(i.e., passive) refutations that targeted (and refuted) the 
challenges that they were likely to face in the ensuing 
exercise class. The first counterargument–refutation pair-
ing was designed to highlight and address the potential 
that participants may—at some point during the class—
begin to question the benefits–value of the circuit (see 
Appendix B) and focused specifically on reassuring 
individuals regarding the benefits that can be derived 
from the kinds of activities being performed. The second 
pairing focused on highlighting the potential challenges 
to participants’ enjoyment and interest (i.e., in the form 
of experiencing boredom) and provided information that 
may enable participants to retain their enjoyment–inter-
est should these perceptions be challenged. The final 
pairing focused on drawing participants’ attention to 
(and subsequently minimizing concerns regarding) any 
unsupportive behavior that the instructor might display 
during the session.

Measures

Background Variables and Manipulation Checks.

Exercise Motivation. Before the class, participants’ 
motivation for exercise was measured using the Behav-
ioral Regulation in Exercise Questionnaire-2 (BREQ-2; 
Markland & Tobin, 2004). Participants were asked to 
reflect on their reasons for engaging in exercise, and 
using a 5-point response scale anchored at 0 (not at 
all true for me) and 4 (very true for me), responded to 
items assessing amotivation (four items, e.g., “I think 
exercising is a waste of time”), external regulation 
(four items, e.g., “I exercise because other people say 
I should”), introjected regulation (three items, e.g., “I 
feel guilty when I don’t exercise”), identified regulation 
(four items, e.g., “I value the benefits of exercise”), and 
intrinsic motivation (four items, e.g., “I exercise because 
it’s fun”). Support for the structural and criterion validity 
of scores derived from the BREQ-2 has been reported 
previously (e.g., Markland & Tobin, 2004), and internal 
consistency estimates (α) for the subscales in this inves-
tigation were .81 (amotivation), .77 (external regulation), 
.74 (introjected regulation), .80 (identified regulation), 
and .89 (intrinsic motivation).

Exercise Experiences. Before the class, participants 
reported their exercise experiences using the 12-item 
Subjective Exercise Experiences Scale (SEES; McAuley 
& Courneya, 1994). The SEES is designed to assess three 
distinct categories, namely, positive well-being (4 items, 
e.g., “great,” “strong”), psychological distress (4 items, 
e.g., “miserable,” “awful”), and fatigue (4 items, e.g., 
“drained,” “tired”). A response scale anchored at 1 (not at 
all) and 7 (very much so) was employed, and participants 
responded to the stem “Right now, I feel . . .” McAuley 
and Courneya (1994) demonstrated support for the fac-
torial validity and reliability of scores derived from the 
SEES, and in the current study, alpha coefficients were 
.89, .89, and .90 for the positive well-being, psychological 
distress, and fatigue subscales, respectively.

Threat. Consistent with the measurement of threat 
reported in previous inoculation work (e.g., Jackson et 
al., 2015), one item was used to assess participants’ per-
ceptions of threat before the exercise circuit. Participants 
were asked to respond to the statement “How likely do 
you think it is that you will be faced with challenges to 
your positive thoughts about exercise during this upcom-
ing session . . .,” using a bipolar response scale anchored 
at 1 (unlikely) and 7 (likely).

Instructor Convincingness. Following the class, par-
ticipants were asked to respond to two items that were 
designed to assess the extent to which they believed the 
instructor was convincing. Using a 7-point response 
scale ranging from 1 (not at all true) to 7 (very true), 
participants were asked how much they agreed with 
these items: “I paid attention to the instructor during the 
session,” and “I thought the instructor was credible.” A 
mean “convincingness” score was calculated from these 
two items, and scores on this scale produced a Spear-
man–Brown coefficient ρ of .72.

Treatment Efficacy. Following the class, participants 
were asked to respond to three statements that assessed 
their thoughts during the session. These items related 
specifically to the topic of the three counterargument–
refutation pairings that were presented in the inoculation 
message. Using a 7-point response scale ranging from 1 
(not at all true) to 7 (very true), participants responded 
to “The instructor’s style of interaction negatively influ-
enced my thoughts about the exercise session,” “I got 
bored a lot during the exercise session,” and “I found 
myself questioning the benefits of the exercise session”. 
Accordingly, a higher aggregate score on these three 
items indicated that participants had experienced the 
planned “motivational challenges” to a greater extent. 
The internal consistency (α) of this treatment efficacy 
instrument was .76.

Class-Related Variables

Class Motivational Perceptions. Following the com-
pletion of the circuit, participants reported their percep-
tions regarding the session using two subscales from 
the Intrinsic Motivation Inventory (IMI; Ryan, 1982). 
Using a response scale anchored at 1 (not at all true) 
and 7 (very true), participants completed the seven-item 
interest–enjoyment subscale (e.g., “I enjoyed the exer-
cise session very much,” “I would describe the exercise 
session as very interesting”) and the seven-item value–
usefulness subscale (e.g., “I believe the exercise session 
was of some value to me,” “I believe doing the exercise 
session was beneficial to me”) from the IMI. These two 
subscales were selected as they mapped conceptually 
onto key aspects of autonomous exercise motives (i.e., 
interest, enjoyment, value). Evidence to support the 
validity and reliability of scores derived from the IMI 
subscales has been reported previously (e.g., McAuley, 
Duncan, & Tammen, 1989), and in this investigation, 
we observed internal consistency estimates (α) of .90 
(interest–enjoyment) and .95 (value–usefulness).
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Instructor-Related Variables

Perceptions of Instructor Need Support. Fifteen 
items were used to measure participants’ perceptions of 
instructor need support (i.e., relatedness, autonomy, and 
competence support) in the postsession questionnaire. 
Perceptions of interpersonal involvement, or relatedness 
support, were measured using five items derived from a 
previously used relatedness support instrument (Standage 
et al., 2005). Following the stem “This instructor . . . ,” 
participants responded to items such as “. . . supported 
me” and “respected me.” To assess autonomy support, 
participants completed the six-item version of the Learn-
ing Climate Questionnaire (LCQ; Williams & Deci, 1996). 
Participants were asked to respond to a series of statements 
about how they viewed their instructor’s behavior during 
the session (e.g., “I felt that the instructor provided us with 
choices and options”). To assess perceptions of structure, 
or competence support, we used a four-item questionnaire 
adapted from Standage et al.’s (2005) physical education 
instrument. Specifically, participants responded to state-
ments including, “The instructor helped me to improve,” 
and “The instructor made me feel like I was good at 
the activity.” The response scale for all need support 
instruments was anchored at 1 (strongly disagree) and 7 
(strongly agree), and aggregate scores were derived for 
each of the three variables. Support for aspects of valid-
ity (e.g., unidimensionality) and reliability (i.e., internal 
consistency) have been reported previously for scores 
derived from these need support scales (e.g., Soenens & 
Vansteenkiste, 2005; Standage et al., 2005; Williams & 
Deci, 1996). Alpha coefficients of .91 (relatedness), .87 
(autonomy), and .89 (competence) were obtained for 
scores on these subscales in the current study.

Instructor Impact. To examine whether the effect of the 
instructor’s interaction style on participants’ experiences 
differed by condition, we included a single item, “What 
impact did you feel the instructor had on your thoughts 
about the exercise session?”, using a response scale 
anchored at –3 (strong negative impact), 0 (no impact at 
all), and 3 (strong positive impact). Accordingly, posi-
tive (negative) scores indicated that participants felt the 
instructor had positively (negatively) influenced their 
thoughts about the session.

Results
First, a missing value analysis on all primary variables 
was conducted using IBM SPSS (Version 22.0) and 
indicated that missing data (which represented less than 
3% of the overall data file) were missing completely 
at random; Little’s (1988) chi-square test was nonsig-
nificant, χ2(402) = 420.64, p = .25. Missing data were 
imputed using the expectation maximization procedure 
(see Graham, 2009), excluding those who had provided 
completely missing data on BREQ-2 subscales. Given 
that these variables were used only for the purpose of 
background checks, complete missing data for BREQ-2 
subscales were not replaced.

Preliminary Analyses

A chi-square test of association for gender-by-condition 
revealed that the proportion of male-to-female partici-
pants was consistent between conditions, χ 2(1) = 0.68, 
p = .41, and a one-way analysis of variance (ANOVA; 
using those who provided their age) indicated no 
significant age difference between participants in the 
two conditions, F(1, 134) = 0.14, p = .70, η2

p = .001. 
Subsequently, we performed a multivariate analysis of 
variance (MANOVA) to test for potential differences 
on participants’ motivational regulations and presession 
exercise experiences (i.e., BREQ-2 and SEES subscale 
scores, excluding 7 participants who failed to provide any 
BREQ-2 data). Descriptive data for these and all other 
variables—separated by condition—are displayed in 
Table 1. A nonsignificant multivariate effect for condition 
was observed in this analysis, F(8, 130) = 1.58, p = .14, 
η2

p = .09, λ = .91, which indicated that—once univariate 
significance was examined using a Bonferroni-adjusted 
alpha criterion in light of multiple comparisons—there 
were no significant between-conditions differences 
on any of these background variables. Accordingly, 
subsequent analyses proceeded without the inclusion 
of motivational or presession experience variables as 
covariates. It is noteworthy, though, that mean scores for 
intrinsic motivation (M = 3.27) and identified regulation 
(M = 3.31), as measured by the BREQ-2, were high in 
our sample (response options ranged from 0 to 4, with 4 
described as very true of me). Consequently, our use of 
an inoculation message designed to protect perceptions 
related to self-determination in exercise was appropriate 
for this population.

To examine between-conditions differences on 
perceptions of threat (measured before the activity), 
instructor convincingness, and treatment efficacy, we ran 
a one-way MANOVA, with condition as the independent 
factor. This analysis revealed a significant multivariate 
effect for condition, F(3, 141) = 4.25, p = .007, η2

p = 
.08, λ = .92. Using a Bonferroni-adjusted alpha criterion 
at the univariate level in light of multiple comparisons 
(i.e., .05/3 = .017), the significant multivariate effect was 
accounted for by significant differences in terms of treat-
ment efficacy, F(1, 143) = 18.53, p = .002, η2

p = .07. As 
shown in Table 1, participants in the inoculation condi-
tion reported experiencing the in-session “motivational 
challenges” (i.e., the controlling style, potential boredom, 
questioning the benefits of the session) to a significantly 
lower degree than those in the control condition. There 
were no differences between control and inoculation 
groups in terms of perceived threat to one’s positive 
exercise thoughts, F(1, 143) = 0.07, p = .79, η2

p = .001, 
or in terms of participants’ perceptions regarding the 
convincingness of the instructor, F(1, 143) = 0.09, p = 
.77, η2

p = .001. In addition to inspection of significance 
at the univariate level, we undertook a discriminant 
function analysis to determine the variables responsible 
for differences between experimental conditions. In sup-
port of our univariate ANOVA analyses, examination of 
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structure coefficients in the discriminant function analysis 
revealed that only treatment efficacy was well correlated 
with the function variable (.89). The structure coefficients 
for threat (–.07) and instructor convincingness (–.08) 
indicated that these variables were weakly correlated 
with the discriminant function.

Main Analyses

Our main analysis examined between-conditions differ-
ences on class- and instructor-related perceptions, and 
we grouped (a) interest–enjoyment, (b) value–usefulness, 
(c) need support (i.e., separate relatedness, autonomy, 
and competence support indices), and (d) the perceived 
impact of the instructor as dependent variables within a 
single one-way MANOVA. Analyses revealed a signifi-
cant multivariate effect for condition, F(6, 139) = 5.40, 
p < .001, η2

p = .19, λ = .81, which was followed up at 
the univariate level using a Bonferroni-adjusted alpha 
criterion in light of multiple comparisons (i.e., .05/6 
= .008). Inspection of univariate output revealed that 
this multivariate effect was accounted for by significant 

differences on interest–enjoyment, F(1, 144) = 8.08, 
p = .005, η2

p = .05; relatedness support, F(1, 144) = 
13.84, p < .001, η2

p = .09; autonomy support, F(1, 144) 
= 17.85, p < .001, η2

p = .11; competence support, F(1, 
144) = 9.57, p = .002, η2

p = .06; and the impact of the 
instructor on individuals’ thoughts, F(1, 144) = 26.82, 
p < .001, η2

p = .16. Analysis of descriptive data (Table 
1) demonstrated that, relative to their counterparts in 
the control condition, inoculated participants reported 
significantly greater interest–enjoyment perceptions and 
perceived, on average, that the instructor had a weak 
positive impact on their in-session thoughts (vs. a weak 
negative impact in the control group). Compared with 
inoculated participants, those in the control group also 
reported significantly lower perceptions of need support 
across all three psychological needs. There were no sig-
nificant between-conditions differences on perceptions 
of value–usefulness, F(1, 144) = 2.88, p = .09, η2

p = .02. 
Inspection of structure coefficients in a discriminant 
function analysis supported results from our univariate 
ANOVAs. That is, structure coefficients for instructor 
impact (.89), autonomy support (.73), relatedness support 

Table 1 Descriptive Statistics According to Condition

Variable

Inoculation (n = 72) Control (n = 74)

M SD M SD

Background variables and manipulation checks

 Amotivation 0.23 0.42 0.12 0.27

 External regulation 0.87 0.67 0.62 0.58

 Introjected regulation 2.29 0.86 2.24 0.94

 Identified regulation 3.32 0.65 3.30 0.67

 Intrinsic motivation 3.32 0.63 3.22 0.68

 Positive well-being 4.44 1.13 4.21 1.16

 Psychological distress 1.89 1.01 1.87 1.06

 Fatigue 3.28 1.51 3.27 1.40

 Threat 3.33 1.80 3.23 1.49

 Instructor convincingness 4.71 1.37 4.64 1.54

 Treatment efficacy 2.47 1.10 3.18 1.54

Instructor and class-related perceptions

 Interest–enjoyment 4.33 1.07 3.78 1.27

 Value–usefulness 5.20 1.17 4.82 1.52

 Relatedness support 3.65 1.39 2.84 1.22

 Autonomy support 2.50 1.14 1.79 0.90

 Competence support 3.67 1.68 2.88 1.36

 Instructor impact 0.65 1.16 –.53 1.56

Note. Response scales were as follows: BREQ-2 subscales 0–4, with higher scores denoting stronger endorsement of that type of 
motivation; positive well-being, psychological distress, fatigue 1–7, with higher scores indicating stronger perceptions on focal 
construct; threat 1–7, with higher scores denoting greater threat; instructor convincingness 1–7, with higher scores denoting 
greater convincingness; treatment efficacy 1–7, with lower scores denoting participants experienced “motivational challenges” 
to a lower extent; interest–enjoyment and value–usefulness 1–7, with higher scores indicating more positive perceptions; need 
support 1–7, with higher scores reflecting greater need support; instructor impact –3–3, with positive (negative) scores indicating 
participants felt the instructor had a positive (negative) impact on their thoughts about the session.



Motivation Inoculation  573

JSEP Vol. 38, No. 6, 2016

(.64), competence support (.53), and interest–enjoyment 
(.49) indicated that these variables were correlated with 
the discriminant function more than perceptions of 
value–usefulness (.29).

In light of the significant effect we observed for 
interest–enjoyment, we performed supplementary 
analyses—guided by SDT principles—with the aim of 
examining the extent to which participants’ need sup-
port perceptions might mediate the relationship between 
condition assignment (i.e., inoculation or control) and 
participants’ interest–enjoyment. To do so, we used 
Hayes’s (2013) PROCESS Version 2.15 macro for SPSS 
with bootstrapping for multiple mediation. We entered 
treatment (coded 1 for inoculation and 0 for control) as 
the independent variable (IV), the three need support 
perceptions as proposed mediators (M), and class-related 
interest–enjoyment as the dependent variable (DV). In 
line with findings reported above, analyses of IV → M 
pathways revealed significant effects for treatment in rela-
tion to relatedness support (estimate = .81, SE = .22, t = 
3.72, p < .001), autonomy support (estimate = .72, SE = 
.17, t = 4.22, p < .001), and competence support (estimate 
= .78, SE = .25, t = 3.09, p = .002). In terms of M → DV 
pathways, we observed a significant relationship between 
relatedness support and interest–enjoyment (estimate = 
.35, SE = .10, t = 3.44, p < .001), which indicated that 
greater perceptions of instructor relatedness support were 
related to enhanced class interest–enjoyment (no other 
significant M → DV pathways emerged). The confidence 
interval for the bootstrapped total indirect effect from 
treatment to interest–enjoyment (through relatedness sup-
port) excluded zero (estimate = .28, SE = .12, 95% bias 
corrected confidence interval [.10, .59]), and the overall 
normal theory test associated with the indirect effect for 
relatedness support was significant (z = 2.48, p = .01). In 
sum, these analyses indicated that, relative to the control 
treatment, the inoculation treatment elicited (among other 
things) enhanced relatedness need support perceptions, 
which in turn promoted greater interest–enjoyment 
regarding the exercise session. For the interested reader, 
zero-order correlations between all study variables are 
displayed in Table 2.

Discussion
Self-determined exercise motivation reflects the pursuit 
of exercise due to volitional, self-endorsed reasons 
(Ryan & Deci, 2007). It is a desirable form of motiva-
tion because it is associated with behavioral persistence 
and other adaptive outcomes (see Teixeira et al., 2012), 
but it is also precarious because it can be supported or 
undermined by social conditions (Ryan & Deci, 2007). 
Guided by literature on SDT and inoculation theory, we 
tested the efficacy of an inoculation message at confer-
ring resistance to positive exercise perceptions that are 
associated with self-determined motivation in the face 
of social conditions that are known to undermine these 
perceptions. That is, participants were given an inocula-
tion message or a control message and were then invited 

to take part in an exercise session in the presence of an 
unsupportive and critical instructor. In usual circum-
stances, these conditions should, theoretically speaking, 
pose a threat to perceptions that are inherently associ-
ated with self-determination (i.e., interest/enjoyment; 
value/usefulness). Thus, comparisons between messag-
ing groups in these constructs, after ensuring that the 
groups did not differ in relevant variables at baseline, 
would provide an indication of the merits of inoculation 
messaging as a method of creating resistant positive 
perceptions in exercisers. Results indicated that, relative 
to participants who received an information-only control 
message, participants who received an inoculation mes-
sage reported greater perceptions of need support from 
the exercise instructor, more positive perceptions of the 
instructor’s impact, and more interest/enjoyment in the 
session. Moreover, analyses indicated that relatedness 
support perceptions mediated the relationship between 
message condition and interest/enjoyment.

On a practical level, the study is important because 
exercise motivations are fragile (Maher, Gottschall, & 
Conroy, 2015), and exercise adherence is notoriously 
poor as a function of shifting motivations for exercise 
(Kinnafick, Thøgersen-Ntoumani, & Duda, 2014). Efforts 
to confer resistance to high-quality forms of motivation 
(i.e., self-determined motivation) are therefore valuable, 
especially if these efforts are inexpensive and easy to 
disseminate. Encouragingly, despite possessing similar 
levels of intrinsic motivation for exercise at baseline, 
recipients of our inoculation message reported greater 
interest/enjoyment of the exercise session than recipi-
ents of the control message. Interest and enjoyment are 
markers of intrinsic motivation, which sits at the apex of 
the self-determination continuum, and it is this form of 
motivation that has been discussed as a key predictor of 
long-term exercise adherence (Lewis, Williams, Frayeh, 
& Marcus, 2016; Ryan & Deci, 2007; Teixeira, Carraça, 
Markland, Silva, & Ryan, 2012). That being the case, it 
would be interesting to explore the effects of inoculation 
messaging on intrinsic motivation and exercise adher-
ence throughout the duration of an exercise program. 
Such research could be undertaken with or without the 
administration of multiple inoculation treatments (i.e., 
inoculation boosters; see, e.g., Pfau et al., 2006), with 
some research indicating that single inoculation messages 
can be impactful for a considerable amount of time with-
out the need for booster messages. For example, Pfau and 
Van Bockern (1994) observed that smoking inoculation 
messages given to school students offered some potential 
to arrest attitude slippage many months after the students 
had received the message.

Although significant differences in key outcome 
variables were observed between message groups in this 
study, it is noteworthy that significant differences were 
not observed between the groups in their perceptions 
of value–usefulness. On the surface, this nonsignificant 
difference is surprising. Indeed, the inoculation message 
included material to help individuals manage doubts 
about the perceived benefits of the upcoming session 
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exercise, and results also indicated that the inoculation 
group perceived greater need-supportive conditions that 
are often considered as facilitative of value–usefulness 
perceptions (see, e.g., Markland & Tobin, 2010). Our 
nonsignificant finding in relation to value–usefulness 
may reflect the possibility that these perceptions are less 
susceptible to change relative to perceptions of interest/
enjoyment. In other words, in exercise sessions led by 
unsupportive instructors, it is possible that participants 
could still find personal value in the exercise despite not 
enjoying the experience (e.g., “I didn’t enjoy the session 
at all, but I still burned calories and accrued benefits for 
my physical health”). Of course, unsupportive exercise 
instructors might undermine positive social interactions 
that may have otherwise been considered as valuable out-
comes, but individuals may still have faith in the positive 
health benefits of exercise regardless of the social climate 
created by an exercise instructor.

Participants in our two messaging groups did not 
differ in exercise motivation before the exercise class, 
with mean scores indicating that, regardless of condi-
tion, participants possessed high levels of both intrinsic 
motivation and identified regulation. This was important 
because inoculation treatments are preventive in nature 
and require a construct (in our case, value and enjoy-
ment/interest perceptions) to be in place in order for the 
messages to work effectively. Our main findings were 
also strengthened by the nonsignificant difference in 
perceptions of instructor convincingness between mes-
sage groups, with findings suggesting that both groups 
perceived the instructor to be convincing. Regardless 
of messaging condition, participants felt that they paid 
attention to the credible instructor, meaning that the 
challenges faced by participants were unlikely to be 
perceived as artificial or staged. Moreover, our findings 
relating to perceptions of instructor convincingness, 
together with our findings for need support and instruc-
tor impact, provide clues as to the mechanisms through 
which the inoculation messages were impactful in this 
study. That is, whereas participants across the condi-
tions were equally aware of the challenges provided by 
the instructor, participants in the inoculation condition 
were more able to see the instructor’s impact as positive 
and need supportive.

In the current study, we assessed exercisers’ per-
spectives of support from the instructor rather than 
assessing their feelings of need satisfaction or need 
thwarting. This approach was chosen because we were 
interested in participants’ perceptions of the instruc-
tor’s behavior, and although the Psychological Need 
Thwarting Scale—Physical Activity (Gunnell, Crocker, 
Wilson, Mack, & Zumbo, 2013) assesses negative exer-
cise experiences, it measures feelings of need thwarting 
rather than instructor-based behaviors. In addition, it is 
possible that, in some cases, inoculation messages could 
lead to contrast effects in relation to expectancies and 
actual observation (Jackson et al., 2015). In our case, 
inoculated participants might have expected the instruc-
tor to be especially unsupportive and controlling given 

that they were given a written message to warn them 
about this possibility. After observing the instructor’s 
behavior, however, these participants might have been 
surprised that the behavior was not as unpleasant as 
what they had expected, and this discrepancy between 
expectancy and observation may have led participants to 
engage in upward evaluations of the instructor. Indeed, 
our data on the need support measures indicated that 
participants felt reasonably positive about the instructor 
given the circumstances, but those in the inoculation 
group were particularly positive about the instructor’s 
need-supportive behavior.

It was interesting that participants’ perspectives on 
instructor impact, as assessed by our single-item measure, 
was significantly different between the inoculation and 
control groups. What made this difference especially 
interesting was that the mean score on this measure fell 
above the midpoint for inoculation participants (i.e., rep-
resenting a positive impact of the instructor on thoughts 
about the exercise session) but below the midpoint for 
control participants (i.e., representing a negative impact 
of the instructor on thoughts about the exercise ses-
sion). Put differently, participants reported scores that 
are consistent with tenets in SDT—that perceptions of 
instructor behavior relevant to provisions for autonomy, 
competence, and relatedness can have a positive or nega-
tive impact on overall experiences in exercise. Critically, 
our inoculation treatment seemed sufficient to influence 
these perceptions to a point where the instructor was 
deemed to have a positive, rather than negative, impact 
on evaluations of the exercise session.

We recognize that this study is not without limi-
tations. Our sample was comprised of undergraduate 
kinesiology students, so it is difficult to generalize the 
findings to other groups, and we recommend similar work 
on the inoculation of motivation in other cohorts. Fur-
thermore, in terms of practical relevance of the research, 
communicators may find it difficult to forecast when (or 
even if) an individual will face unsupportive and critical 
exercise instructors. Indeed, the frequency with which 
exercisers are faced with challenging conditions such 
as those used in this study remains to be determined. It 
is possible that the types of challenges used in the cur-
rent study are limited to particular group-based exercise 
classes (e.g., military-based, boot-camp exercises); thus, 
more research is needed to determine the extent to which 
exercisers’ motivation is challenged by social conditions 
and task requirements.

Aside from these issues, a nice addition to the current 
study would have been to employ an individual to code 
instructor behavior across the exercise sessions. That said, 
we were confident that the instructor was consistent in 
his interactions across sessions because he was blinded 
to the condition to which participants had been assigned, 
observers were confident that the instructor’s behavior 
was consistent over time, and instructor convincingness 
scores were consistent across messaging groups. In 
relation to issues associated with self-report instruments 
used in the current study, we are mindful that integrated 
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regulation, which is now commonly assessed as part of 
the motivation continuum, was not assessed at baseline, 
and that, in hindsight, Markland and Tobin’s (2010) 
measure of need support in exercise would have been 
well suited for use in our study. We are also aware that 
criticisms have been leveled at the Subjective Exercise 
Experiences Scale (see Ekkekakis & Petruzzello, 2001), 
which was used in the present investigation. Finally, our 
findings were limited to self-report, and while there is 
obvious value in findings of this nature, we recommend 
further work in this area in which objective outcomes, 
such as energy output and exercise behavior, are mea-
sured. Despite these limitations, we were encouraged that 
the results in the current study provide strong support for 
the potential of inoculation communications to protect 
positive perceptions of exercise that are associated with 
self-determined motivation.
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Appendix A: Control Message

Exercise Circuit—Information

About the Circuit. Today, you will undertake a circuit exercise class. This class will last for 25 minutes, and you 
will be asked to complete a short survey before and after the exercise session. This class is part of a series of classes 
that are designed to help us investigate the relationship between exercise duration and mood, and members of different 
classes will complete sessions of differing lengths.

Appendix B: Inoculation Message

Exercise Circuit—Information

About the Circuit. Today, you will undertake a circuit exercise class. This class will last for 25 minutes, and you 
will be asked to complete a short survey before and after the exercise session. This class is part of a series of classes 
that are designed to help us investigate the relationship between exercise duration and mood, and members of different 
classes will complete sessions of differing lengths.

But, be aware, your positive thoughts about exercise might be challenged in this particular exercise circuit.

 1. You might start to wonder whether this exercise circuit offers many benefits. Research indicates that as little as 
25 minutes of physical activity can be extremely beneficial for your mental and physical health. Circuit classes, 
in particular, have been shown to offer many benefits, due in part to their focus on both anaerobic and aerobic 
systems.

 2. You could think that this exercise circuit is boring and monotonous. There are ways to make the activities interesting 
and enjoyable to you. When you return to a station, for example, you can look for ways to vary the activity (e.g., 
change your technique, focus on something different about the activity). You can also look at others to see what 
you can do next, and you can challenge yourself in a multitude of interesting ways, such as beating a previous 
score on a task. Seek, and you shall find! Look for fun and you’ll find it.

 3. The instructor might seem demanding and forceful. The instructor has been asked to follow strict guidelines for 
this activity. Some of these guidelines relate to carrying out the activity with speed and efficiency, so please don’t 
interpret his approach as being cold and controlling. He’s actually a nice guy! Don’t let the instructor’s approach 
take anything away from your perceptions of enjoyment or benefits in the activity, or about your perceptions of 
him generally.


