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ABSTRACT 

The present study examined the role of the accessibility of three attitude 

components (pro-attitudinal evaluations, counter-attitudinal evaluations and false tags of 

counter-attitudinal evaluations) in the resistance-conferring process of attitude 

inoculation, and proposed to introduce a new element, implicit ambivalence, into the 

underlying mechanism of inoculation. Specifically, the hypotheses of this study predict 

that the coexistence of accessible pro-attitudinal evaluations and accessible though 

explicitly refuted counter-attitudinal evaluations created by an inoculation treatment 

represents a status of implicit ambivalence, which motivates recipients’ counter-arguing 

effort thereby contributing to their resistance to attitude attacks. Data were collected from 

85 undergraduate students in an experiment carried out in three phases. Results of the 

experiment failed to support the hypotheses. However, several findings may shed light on 

inoculation scholarship, including the impact of Phase 2 measurements on the outcome of 

inoculation at Phase 3 and the influence of the valence of people’s initial attitudes on 

their resistance to attitude attacks. This study is also the first to measure the accessibility 

of various attitude components and to operationalize implicit ambivalence, laying a 

foundation for future improvements of these two endeavors.   
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CHAPTER ONE  

INTRODUCTION & LITERATURE REVIEW 

 

INTRODUCTION 

Attitude inoculation as a technique of inducing resistance to persuasion was first 

developed by McGuire (1964) based on a medical analogy: Just as pre-exposure to 

weakened versions of some virus can make individuals resistant to future viral attacks, an 

inoculation treatment that exposes recipients to weakened versions of impending attitude 

attacks can motivate them to build attitude resistance. Studies of this technique over the 

following half a century have supported the efficacy of inoculation at inducing attitude 

resistance (Banas and Rains, 2010). Notably, the success of inoculation in various applied 

settings like public health intervention (e.g. smoking and drinking prevention), political 

campaigns, advertising, public relations and so forth has inspired a vast body of research 

that aims at better application of the technique to explore the “nuances of inoculation” 

(Szabo & Pfau, 2002, p. 237). 

An integral part of this research deals with the underlying mechanisms of 

inoculation (Compton, 2013), and seeks to verify and enrich McGuire’s (1964) original 

explanation of how inoculation induces resistance. According to this original explanation, 

inoculation induces resistance essentially through the effects of two message 

components: threat and preemptive refutation. Threat is usually represented at the 

beginning of an inoculation message as a forewarning of a potential attack on an existing 

attitude, which implies the vulnerability of the threatened attitude (Pfau, 1997), and thus 

motivates recipients to bolster that attitude in preparation for the attack (Pfau et al., 
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2003). Next, in the preemptive refutation part of the inoculation message, recipients are 

presented with some counterarguments challenging the threatened attitude as well as 

some corresponding refutations against these counterarguments. In this way, an 

inoculation treatment equips recipients with necessary motivation, knowledge and 

practice to resist the attack. 

However, this basic model has only been partly supported by existing inoculation 

scholarship. For example, a meta-analysis of 54 laboratory inoculation studies by Banas 

and Rains (2010) has failed to find the impacts of threat on resistance, though the authors 

have pointed out that this result might have been affected by the low power for their test 

of threat. The limits of McGuire’s (1964) basic model are also revealed by the fact that 

various factors other than the two basic components have been shown to play a dynamic 

role in the mechanisms of inoculation over time, including attitude confidence and 

certainty, attitude accessibility, associative networks, and issue involvement (Compton & 

Pfau, 2004; Pfau et al., 2005). These findings suggest that more research is needed to 

account for additional “unidentified and untested elements” that possibly operate in the 

complex cognitive processes of attitude inoculation (Pfau et al., 2001). 

To this end, the current study attempts to expand on Pfau et al.’s (2003) idea of 

“attitude accessibility as an alternative explanation for how inoculation confers 

resistance.” In two investigations examining the role of attitude accessibility, i.e., the ease 

with which an attitude can be activated from memory (Fazio, 1995; Fazio, Chen, 

McDonel, & Sherman, 1982; Fazio, Powell, & Herr, 1983; Roskos-Ewoldsen, 1997), in 

inoculation, Pfau et al. (2003) and Pfau et al. (2004) found that inoculation enhances 

attitude accessibility, which interfaces with various traditional elements in the process of 
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inoculation: Higher levels of threat, issue involvement and attitude certainty elicited by 

inoculation treatments all enhance attitude accessibility over time. And enhanced attitude 

accessibility then promotes attitude strength, which in turn fosters resistance. 

One weakness of this approach is that, in dealing with the role of attitude 

accessibility in inoculation, Pfau et al. (2003) and Pfau et al. (2004) have only considered 

inoculation’s effects on the accessibility of attitudes with the same valence as the 

recipients’ initial attitudes (i.e., pro-attitudinal evaluations). However, the most 

significant feature of an inoculation message is its two-sidedness. Although 

counterarguments against recipients’ initial attitudes are always clearly refuted in an 

inoculation message, it can be inferred from the medical analogy that the whole point of 

the message design in an inoculation treatment is a pre-exposure to weakened versions of 

possible attitude attacks. Therefore, inoculation’s effects on the accessibility of the 

attitudes represented by these counterarguments (i.e., counter-attitudinal evaluations), 

which are contrary in valence to the recipients’ initial attitudes defended by inoculation, 

and its functions in the resistance-conferring process of inoculation, should not be 

ignored. 

Thus, the current study emphasizes the role of the accessibility of counter-

attitudinal evaluations and their false tags (i.e., judgments that indicate these counter-

attitudinal evaluations to be invalid) in inoculation by introducing a new element, implicit 

ambivalence, into the process. Specifically, this study argues that the coexistence of 

accessible pro-attitudinal evaluations and accessible though explicitly refuted counter-

attitudinal evaluations created by an inoculation treatment represents a status of implicit 
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ambivalence (Petty & Briñol, 2009), which, similar to threat, serves as a motivational 

factor in the resistance-conferring process of inoculation.  

In the following sections, I first outline the Meta-Cognitive Model (MCM), a 

conceptualization of attitude that forms the basis of my argument. I then turn to the 

literature on attitude accessibility and attitude ambivalence, highlighting the contrast 

between implicit and explicit ambivalence. Four hypotheses and a research question were 

proposed based on this literature review. 

 

LITERATURE REVIEW 

The Meta-Cognitive Model (MCM) of Attitudes 

According to the Meta-Cognitive Model (MCM), attitudes are defined as “object-

evaluation links” with the addition of validation tags that denote the degree to which such 

links are endorsed or not (see Figure 1) (Petty, 2006; Petty, Briñol, & DeMarree, 2007). 

That is, individuals may possess evaluative associations to a wide range of attitude 

objects (Bargh, Chaiken, Govender, & Pratto, 1992), and may generate metacognitions-

i.e., “thoughts about thoughts or thought processes”-regarding these evaluative 

associations to decide whether, or to what extent, they are “valid reflections of their own 

personal assessment of the object” (Petty et al., 2007; p. 663). 
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Figure	1 

Specifically, this definition suggests a number of assumptions about the concept 

of attitude upon which the idea of attitude ambivalence is conceptualized (Petty et al., 

2007, pp. 662-665). First, attitude object can be linked in memory to multiple evaluative 

associations. Second, these evaluative associations can be opposite in their valences, and 

negative and positive ones can be activated simultaneously. Third, these evaluative 

associations may vary in strength. Fourth, these evaluative associations can be tagged 

with metacognitions indicating varying degrees of confidence, i.e., validation tags like 

“yes/no, confidence/doubt, true/false, agree/disagree” etc. Fifth, similar to the object-

evaluation links, links between an evaluation and its validation tag can also vary in 

strength, and the strength of this link determines “the likelihood that the perceived 

validity of an evaluation will be retrieved along with the evaluation itself.” Finally, 

validation tags can be stored in memory for later retrieval. 

The last assumption is considered to be the most notable feature of the MCM. The 

model incorporates validation tags as an integral part of the attitude structure because 

“just as it is adaptive to store evaluations to guide decision making and action, so too is it 

adaptive to know if any activated evaluation is a reliable guide.” In other words, it is 

likely that people would keep validation tags attached to their primary reactions to an 
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attitude object in memory to make later decision making and action concerning that 

object more efficient (Petty, et al., 2007, p. 664). Although there is no direct evidence 

supporting the last assumption, it is nonetheless consistent with research findings 

showing the stability of belief certainty over time. For example, in one study, Wells, 

Olson, & Charman (2003) demonstrated that a manipulation of social consensus on one’s 

judgment produced the same increase in judgmental confidence whether that confidence 

was measured on the spot or with a 48-hour delay. In another study by Bassili (1996), 

attitude certainty measured at one point in time was shown to predict certainty-related 

outcomes (i.e., resistance of attitudes to change) at a later time. 

 

Attitude Accessibility 

Attitude accessibility refers to the ease with which an attitude can be activated 

from memory (Fazio, 1995; Fazio et al., 1982; Fazio et al., 1983; Roskos-Ewoldsen, 

1997). It is conceptualized on the basis of a network model of memory, which assumes 

that information is stored in memory as nodes connected with each other via associative 

pathways (Anderson, 1983; Greene, 1984; Smith, 1994). Under this network model of 

memory, attitudes are defined as “associations in memory between an attitude object and 

evaluations of the object” (Pfau et al., 2003, p. 40). The MCM can thus be seen as an 

expansion of this attitude definition with the addition of validation tags linked to 

evaluations. Therefore, in the framework of the MCM, attitude accessibility concerns not 

only accessibility of object-evaluation links, but also accessibility of validation tags. 

The third and fifth assumption of the MCM quoted above are consistent with an 

essential stipulation of the network model of memory: The strength of the associative 
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pathways in memory varies according to the relatedness of nodes, which determines how 

accessible items are in relation to each other (Anderson, 1983; Wyer & Srull, 1989). In 

the MCM, an attitude object can be connected to multiple evaluations via associative 

pathways, and each of these evaluations can be connected to a validation tag in the same 

fashion. And the strength of these associative pathways determines either accessibility of 

evaluations in relation to the attitude object, or accessibility of validation tags in relation 

to corresponding evaluations. 

 

Inoculation’s Impact on Attitude Accessibility 

Pfau et al. (2003) argued that inoculation enhances accessibility of attitudes from 

memory. They reasoned that:  

…the refutational preemption component of inoculation treatments should elicit 

more complex belief networks in relation to an attitude and more elaborative 

message processing. More elaborative message processing involves cognitive 

work, which directly contributes to attitude accessibility. (p. 41) 

Although the current study admits the soundness of this rationale, it takes issue 

with the sole concentration of Pfau et al. (2003) and Pfau et al. (2004) on the accessibility 

of pro-attitudinal evaluations. A plausible justification for this is that the scholars have 

perceived pro-attitudinal evaluations to be reflecting a summary evaluation derived from 

some “mathematic-like computations” that individuals carry out in order to integrate 

multiple (and possibly contradictory) evaluations of a single attitude object (Song & 

Ewoldsen, 2015, p. 30). However, it can be inferred from Pfau et al.’s (2003) rationale 

that the construction of a highly accessible summary evaluation takes time. For example, 
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in a replication of their first study, Pfau et al. (2004) argued that “repeated attitude 

judgments and expressions strengthen paths and, thus, enhance accessibility,” and that 

“[t]he more times the object and belief co-occur…the more accessible the belief will be 

in relation to that object” (p. 334). Indeed, Pfau et al. (2004) demonstrated in the same 

study that the impact of an enhanced accessibility of pro-attitudinal evaluations on 

resistance increases after the initial administration of an inoculation treatment, reasoning 

that accessibility’s effect requires time to manifest itself fully because the enhanced 

accessibility of pro-attitudinal evaluations is a result of more cognitive elaboration in the 

form of overt counter-arguing elicited by inoculation, and counter-arguing “requires 

some delay following the administration of an inoculation treatment in order to fully 

engage” (p. 335). 

Therefore, although a highly accessible and thus stronger and more resistant pro-

attitudinal summary evaluation should be an end product of the counter-arguing process, 

an assumption of its existence right after an inoculation treatment is questionable and can 

lead to negligence of the telltale roles played by the newly accessible counter-attitudinal 

evaluations and their false tags in an early stage of the counter-arguing process. In this 

stage, inoculation is expected to produce an immediate effect on the accessibility of the 

links between an attitude object and pro-attitudinal and counter-attitudinal evaluations, as 

well as the links between counter-attitudinal evaluations and their false tags by focusing 

recipients’ mind on certain content elements of an inoculation message that correspond to 

these attitude components. In essence, inoculation primes recipients’ initial evaluations of 

the attitude object, some potential counterarguments against these initial evaluations, and 

preemptive refutations to these counterarguments. Since priming increases the potential 
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for these elements of the inoculation message to be “stored at the top of the [storage] bin” 

(Higgins & King, 1981, p. 80), the likelihood that these elements can be readily retrieved 

for subsequent use is accordingly heightened (Cappella & Jamieson, 1997). It is thus 

hypothesized that: 

H1: Compared to the control group, inoculation simultaneously enhances the 

accessibility of a) pro-attitudinal evaluations, b) counter-attitudinal evaluations 

and c) false tags of counter-attitudinal evaluations in experimental group 1. 

 

Attitude Ambivalence as a Consequence of Inoculation 

Ambivalence refers to attitudes that contain both negative and positive 

evaluations of an attitude object (Eagly & Chaiken, 1993; Kaplan, 1972; Katz & Hass, 

1988; Olson & Zanna, 1993; Thompson, Zanna, & Griffin, 1995). Much research has 

demonstrated that one’s attitudes could be composed of internally conflicting evaluations 

that are separable and can be simultaneously activated (e.g., Cacioppo, Gardner, & 

Berntson, 1997). Thus, depending on the relative amount and accessibility of positive and 

negative evaluations linked to an attitude object, one’s attitudes may fall within three 

categories: 1) indifferent (low in both positivity and negativity), 2) univalent (high in 

positivity and low in negativity, or vice versa), and 3) ambivalent (high in both positivity 

and negativity). 

The notion of ambivalence concurs with the MCM’s assumptions about attitudes. 

First, the coexistence of negativity and positivity reflects multiple evaluative associations 

linked in memory to an attitude object. Second, these evaluations can vary in their 

accessibility, and the emergence of ambivalence demands a simultaneous presence of 
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negative and positive evaluations that are comparable in amount and accessibility. Third, 

as an integral component of the attitude structure, validation tags can be attached to these 

evaluations (e.g. inoculation treatments attach false tags to counter-attitudinal evaluations 

via preemptive refutations). More importantly, these validation tags can be stored in 

memory for later use, and may vary in the strength of their association to corresponding 

evaluations (i.e., their accessibility). As I explain shortly, in a structure of an ambivalent 

attitude, accessibility and valence of the validation tags of coexistent negative and 

positive evaluations of the attitude object determines the ambivalence to be either explicit 

or implicit. 

Explicit Ambivalence 

Explicit ambivalence refers to a situation in which people recognize and endorse 

both positive and negative evaluations of an attitude object. Since untagged evaluations 

are presumed to be true, and need to be tagged as “false” to be disbelieved (Gilbert, 1991; 

Gilbert, Krull, & Malone, 1990; Gilbert, Tafarodi, & Malone, 1993), explicit 

ambivalence arises in two situations: 1) both the negativity and positivity are tagged as 

valid; and 2) both the negativity and positivity are untagged and thus presumed to be 

valid. This ambivalence is explicit in that people report both negative and positive 

evaluations of the attitude object on self-report scales, and when asked also report being 

ambivalent with respect to the attitude object (Priester & Petty, 1996; Thompson et al., 

1996). 

Implicit Ambivalence 

In contrast to explicit ambivalence, implicit ambivalence occurs when people 

have conflicting evaluations of an attitude object but do not endorse the negativity and 
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positivity simultaneously at the explicit level. That is, they are either unaware of the 

evaluative conflict (e.g., aware of their negative but not their positive evaluations to the 

object), or are aware of having both negative and positive evaluations, but tag either the 

negativity or positivity as invalid in favor of the other as representing their true attitude 

(Petty & Briñol, 2009). However, because the attitude object is associated with both 

negative and positive evaluations, and these conflicting evaluations are primary 

cognitions concerning the attitude object that tend to be automatically activated without 

the retrieval of secondary cognitions, i.e., validation tags, which requires more thorough 

thinking and involves more complex mental processes, the underlying structure of the 

attitude could still suggest ambivalence (Petty & Briñol, 2009). In other words, when 

people have an attitude that incorporates opposite evaluations but tag one side as false, a 

deliberative measure of the attitude would be influenced primarily by the endorsed 

evaluations and disregard the unendorsed evaluations on account of their false tags, 

whereas an automatic measure would tap into both endorsed and unendorsed evaluations 

without the activation of the latter’s false tags (Petty, Briñol, & Johnson, 2012). 

Therefore, implicit ambivalence is suspected whenever there is a discrepancy in the 

valence of an attitude uncovered by a deliberative versus automatic measure. 

Based on the prediction above that inoculation simultaneously enhances 

accessibility of pro-attitudinal evaluations, counter-attitudinal evaluations and false tags 

of counter-attitudinal evaluations, I further predict that the coexistence of pro-attitudinal 

and counter-attitudinal evaluations in a recipient’s attitude structure right after an 

inoculation treatment creates a status of implicit ambivalence. The rationale is that since 

the counter-attitudinal evaluations will be recognized as false only if their false tags are 
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successfully retrieved from memory, and since the false tags are more likely to be 

retrieved in a deliberative situation (e.g. a deliberative measurement of attitudes) that 

invites more thorough thinking, there will be a certain amount of ambivalence at the 

implicit level of the recipient’s attitude. That is: 

H2: Compared to the control group, inoculation elicits a higher level of implicit 

ambivalence in experimental group 1, where pro-attitudinal and counter-

attitudinal evaluations coexist, with the latter tagged as false. 

 

Ambivalence as a Motivational Factor in the Process of Inoculation 

A major claim of the current study is that inoculation confers attitude resistance 

partly because the status of implicit ambivalence induced by inoculation treatments 

motivates recipients to reduce their ambivalence by strengthening their initial attitudes. 

This is based on the premise that ambivalence tends to be a negative mental state, and 

people are motivated to reduce it. Research has demonstrated that explicit ambivalence is 

often experienced as an unpleasant situation (Newby-Clark, McGregor, & Zanna, 2002). 

Similarly, it has also been revealed that people with implicit ambivalence might show 

signs of tension and discomfort associated with the object of ambivalence, and should 

behave as if they are explicitly ambivalent about it (Petty et al., 2006). That is, even 

though people do not explicitly endorse opposite evaluations of an attitude object in a 

status of implicit ambivalence, they can nevertheless feel uncomfortable about the 

attitude object without recognizing the specific source of the feeling (Petty & Briñol, 

2009; Rydell, McConnell, & Mackie, 2008), and thus be motivated to reduce their 

ambivalence.  
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Although there are multiple ways in which people can cope with either explicit or 

implicit ambivalence (Petty & Briñol, 2009), one approach that is of special significance 

to the current study is through deeper and more systematic processing of information 

relevant to the object of ambivalence (Maio, Bell, & Esses, 1996). By considering 

additional information, and especially pro-attitudinal information (Clark, Wegener, & 

Fabrigar, 2008), individuals presumably hope to gain enough information to resolve or 

minimize their ambivalence, or at least the subjective discomfort associated with the 

ambivalence (Hänze, 2001; Hodson, Maio, & Esses, 2001; Jonas, Diehl, & Bromer, 

1997). 

Thus, the current study posits that, similar to the function of threat in McGuire’s 

(1964) basic model, implicit ambivalence is an integral part in the process of inoculation 

because it motivates recipients to reduce their ambivalence-related discomfort through 

counter-arguing, which in turn boosts up resistance to attitude attacks. According to 

McGuire’s (1964) conceptualization, counter-arguing refers to an internal process in 

which inoculation recipients covertly raise counterarguments against their initial attitudes 

to an object and then defend them with materials presented in the refutational preemption 

part of inoculation messages as well as any useful materials they come across during the 

period between the initial administration of an inoculation treatment and subsequent 

exposure to an attitude attack (Eagly & Chaiken, 1993). This is clearly in line with the 

idea of deeper and more systematic information processing as a means of reducing 

ambivalence. Indeed, Wyer (1974) characterizes counter-arguing as “cognitive work,” 

pointing out that the more willing people are to engage in this “cognitive work necessary 

to counter-argue the subsequent attack effectively,” the more resistant they become 
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(p.206). And enhanced willingness to engage in counter-arguing is posited by the current 

study to be motivated in part by a high level of implicit ambivalence elicited by 

inoculation. 

Specifically, counter-arguing reduces implicit ambivalence elicited by inoculation 

in two ways: First, in a status of ambivalence, people process messages to a greater extent 

when the messages were pro-attitudinal rather than counter-attitudinal (Clark et al., 

2008). That is, in order to reduce the discomfort resulted from their implicit ambivalence, 

inoculation recipients will be more likely to think about the pro-attitudinal information in 

the inoculation messages during the period between the initial administration of an 

inoculation treatment and subsequent exposure to an attitude attack. Besides, they will be 

more likely to pay attention to and think about whatever pro-attitudinal information they 

might come across during that period. Therefore, the amount and accessibility of pro-

attitudinal evaluations linked to the attitude object will increase during the counter-

arguing process and become dominant eventually. 

Second, although false tags attached to counter-attitudinal evaluations by an 

inoculation treatment are secondary cognitions that are relatively hard to retrieve from 

memory, the strength of their link to counter-attitudinal evaluations can be increased 

through repeated pairing in the counter-arguing process to the extent that they become 

automatically activated whenever the counter-attitudinal evaluations they are attached are 

activated. In some cases, a false tag may even merge with a counter-attitudinal evaluation 

to form a new evaluation in the opposite valence (Pfau et al., 2004). For example, a 

statement that includes an evaluation and a false tag like “Jack is stupid. This is wrong.” 

can be transformed into a new statement “Jack is smart.”. Either way, counter-attitudinal 
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evaluations lose their impact on the overall attitude in both the implicit and explicit level, 

rendering pro-attitudinal evaluations dominant. 

Thus, on one hand, counter-arguing motivated by implicit ambivalence provides 

inoculation recipients with necessary knowledge and serves as a drill for them to 

effectively resist attitude attacks (McGuire, 1964). On the other hand, it engenders a 

highly accessible summary pro-attitudinal evaluation as tested by Pfau et al. (2003). 

Although this evaluation has the same valence with inoculation recipients’ initial attitude, 

it represents a more complex structure of associative network compared to the initial 

attitude, with additional nodes and strengthened linkages between nodes formed in the 

counter-arguing process. Both attitude accessibility and complicated associative networks 

are documented to be positively associated with various measures of attitude strength 

(e.g., Fazio, 1995; Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Kokkinaki & Lunt, 

1997; Roskos-Ewoldsen, 1997; Roskos-Ewoldsen, Arpan-Ralstin, & St. Pierre, 2002), 

which in turn are positively associated with resistance to persuasion (Bassili, 1996; 

Swann & Ely, 1984). Thus, it is predicted that: 

H3: The level of implicit ambivalence right after the inoculation treatments is 

positively associated with following counter-arguing output in both experimental 

group 1 and the control group. 

H4: In experimental group 1, the effectiveness of inoculation in conferring 

attitude resistance is positively associated with the level of implicit ambivalence 

right after the inoculation treatments. 

Finally, in an investigation testing the way that threat works in the inoculation 

process, Compton and Ivanov (2012) used two groups to measure levels of threat at 
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different points of the administration of an inoculation message: one group was measured 

after the forewarning of an impending attitude attack but before the refutational 

preemption (the inoculation message was thus interrupted); the other group was instead 

measured after the refutational preemption (the inoculation message was not interrupted). 

Their findings in this investigation seem to suggest that the interruption of the inoculation 

message by an embedded threat measurement contributed to a higher level of threat and 

ultimately greater attitude resistance. This prompts a consideration in the current study of 

some possible effects of the measurements taken right after an inoculation treatment on 

recipients’ resistance to attitude attacks (even when they do not interrupt the inoculation 

message). Therefore, the following research question was posed to explore: 

RQ: Compared to participants in experimental group 2 who will not be measured 

after inoculation, will the measurements taken by participants in experimental 

group 1 right after inoculation make any difference to their resistance to attitude 

attacks? 
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CHAPTER TWO 

METHOD 

Topic Selection 

The current study employed a topic featured in Pfau et al.’s (2003) investigation 

of attitude accessibility’s role in the resistance-conferring process of inoculation, i.e., “the 

manufacture, sale, and possession of handguns should be banned throughout the U.S.” 

Results from a survey of 157 undergraduates indicated that there was an unequal 

distribution of opinion for (n = 85) and against (n = 59) this proposition, which was 

incongruent with what Pfau et al. (2003) reported. Despite this, the topic was employed 

in the current study to maintain consistency with several previous investigations dealing 

with the underlying mechanisms of inoculation (e.g., Pfua et al., 2001; Pfau et al., 2003; 

Pfau et al., 2004).  

 

Design 

The study employed a full experimental design with three phases: 1) a pre-

measurement of participants’ initial attitudes toward gun control at Phase 1, 2) a 

manipulation at Phase 2 that involved the administration of inoculation messages and the 

measurements of three inoculation-related variables examined in this study, and 3) a post-

measurement of participants’ final attitudes toward gun control at Phase 3. There were 

two independent variables in this study: 1) inoculation/no inoculation and 2) 

measurement at Phase 2/no measurement at Phase 2. Accordingly, participants were 

randomly assigned to three groups. Experimental group 1 was inoculated and measured at 

all points in the study. Experimental group 2 was also inoculated but was not measured 
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after inoculation at Phase 2. The control group was not inoculated but was measured in 

the same way as experimental group 1. 

 

Participants 

Participants were recruited from communication courses at a U.S. university. A 

total of 105 participants completed Phase 2 of the study after the initial survey on gun 

control at Phase 1. A total of 92 participants finished all three phases. However, 7 of 

them exhibited a neutral attitude in the initial survey and were excluded from subsequent 

statistical analyses, resulting in a final N of 85. 

 

Experimental Materials 

Multiple messages on the topic designed in previous inoculation research were 

adopted in the current study, including two attack messages: 1) one opposing gun control 

and directed to participants who supported it, and 2) one supporting gun control and 

directed to those who opposed it. Two distinct arguments were featured in each attack 

message. The lengths of the attack messages were 395 and 396 words respectively. 

In accordance with the tradition of inoculation research, two inoculation messages 

were prepared in response to each of the attack messages as inoculation same or different. 

Inoculation-same messages contained an explicit refutation of arguments raised in the 

corresponding attack message, whereas inoculation-different messages consisted of 

generic content with no rebuttal of specific arguments contained in the corresponding 

attack message. 
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Although the current study did not propose to examine the traditional threat 

element of inoculation, a forewarning of an impending and potentially influential 

persuasive attack against participants’ initial attitudes toward gun control was still 

included in the first paragraph of each inoculation message to maintain consistency with 

past research. The remainder of each inoculation message raised arguments that ran 

contrary to participants’ initial attitudes (i.e. counterarguments), while providing 

systematic answers to these counterarguments (i.e. refutations). The lengths of the 4 

inoculation messages ranged from 387 to 410 words. 

All messages were evaluated for readability using Becker, Bavelas, and Braden’s 

(1961) Index of Contingency in previous inoculation studies, and exhibited equivalence 

in readability (cf. Pfau et al., 2003). 

 

Procedure 

The experiment was conducted in three phases. Phase 1 consisted of a 

questionnaire that asked participants to provide some basic sociodemographic 

information and assessed their attitudes on the proposition of banning handguns in the 

U.S. Results of this questionnaire were analyzed in terms of the participants’ initial 

attitudes toward gun control (for or against), and then participants were randomly 

assigned to one of the inoculation conditions or to the control condition.  

Phase 2 contained the administration of the inoculation and control messages and 

the measurements of a) accessibility of the three attitude components (pro-attitudinal 

evaluations, counter-attitudinal evaluations and false tags to counter-attitudinal 

evaluations), b) implicit ambivalence, and c) counter-arguing output in experimental 
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group 1 and the control group. Participants in experimental group 2 received the 

inoculation messages and took a dummy test in place of the measurements. 

Phase 3 contained an attitude attack against all participants’ initial attitudes and a 

questionnaire that assessed their perceptions of the effectiveness of the attack messages. 

Throughout the experiment, participants were told that they were participating in 

a research project examining people’s processing of persuasive messages. After the 

completion of data collection, participants were debriefed on the purpose of the 

experiment in greater detail. Phase 1 was conducted over a period of 3 days. Phase 2 

started 3 days after Phase 1 was completed and lasted over a period of 4 days. Phase 3 

began two weeks following the completion of Phase 2 and took 5 days. 

 

Measurements 

Five measurements were employed in the current study: 1) initial attitude, 2) 

accessibility of pro-attitudinal evaluations, counter-attitudinal evaluations, and false tags 

of counter-attitudinal evaluations, 3) implicit ambivalence, 4) counter-arguing output and 

5) effectiveness of the attitude attacks. 

Initial Attitude  

Participants’ initial attitudes toward the proposition that “the manufacture, sale, 

and possession of handguns should be banned in the U.S.” were assessed using a 6-item, 

7-point semantic differential scale developed for use in resistance research by Burgoon, 

Cohen, Miller, and Montgomery (1978). Adjective opposite pairs used in the scale were: 

foolish/wise, unacceptable/ acceptable, unfavorable/favorable, wrong/right, bad/good, 

and negative/positive. The scale had a high level of internal consistency, as determined 
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by a Cronbach’s alpha of 0.959. The scores for each participant were averaged to produce 

a composite score of initial attitude. 

Attitude Accessibility 

Various approaches have been developed to operationalize attitude accessibility, 

including the length of time it takes people to report their attitudes toward an object (e.g., 

Fazio, Jackson, Dunton, & Williams, 1995), the likelihood that people will mention the 

object in response to open-ended questions (e.g., Krosnick, 1988), or by reports of how 

often one thinks about or discusses the object (e.g., Brown, 1974; Davis & Smith, 1985). 

Since the current study is developed based on Pfau et al.’s (2003) study of attitude 

accessibility’s role in the resistance-conferring process of inoculation, the “thinking and 

talking protocol” used in that investigation was adapted here to assess the accessibility of 

pro-attitudinal evaluations, counter-attitudinal evaluations, and false tags of counter-

attitudinal evaluations at Phase 2. The thinking and talking protocol was developed by 

Krosnick, Boninger, Chuang, Berent, and Carnot (1993) and asks participants how often 

they think about and talk about an attitude object in question. Since the attitude 

accessibility measurements took place right after the administration of inoculation 

treatments, only the “thinking” part of the protocol was employed here. Also, the current 

study proposed to measure the accessibility of three components of a global attitude 

instead of the accessibility of the attitude itself. The adapted version of the protocol used 

here therefore asked participants to what extent the advantages, disadvantages and some 

potential reasons to invalidate these advantages (for people initially opposing gun 

control) or disadvantages (for people initially supporting gun control) of the attitude 
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object in question, i.e., the proposition of banning handguns in the U.S., were currently in 

their mind. 

The thinking and talking protocol is a legitimate measurement of attitude 

accessibility because “an individual’s thought and expression reflecting an attitude 

enhance the speed and ease with which an attitude can be accessed from memory” (Fazio 

et al., 1982, p. 340). Indeed, Krosnick et al.’s research (1993) found significant 

correlations between response-latency data and both thinking and talking scales. 

Implicit Ambivalence 

According to Petty, Tormala, Briñol, & Jarvis (2006), an automatic attitude 

measure will yield a more neutral result comparing to that of a deliberative attitude 

measure in a condition of implicit ambivalence. Thus, implicit ambivalence was 

operationalized in the current study as the discrepancy between the results of a 

deliberative attitude measure and an automatic attitude measure. 

Deliberative Attitude Measure. In the deliberative attitude measure (adapted from 

Petty et al., 2006), participants were instructed to rate a statement, “the manufacture, sale, 

and possession of handguns should be banned in the U.S.,” on two scales asking 1) how 

good a proposition they think it might be (meaning that it is “probably advantageous, 

justifiable, and well-founded”) and 2) how bad a proposition they think it might be 

(meaning that it is “probably disadvantageous, unjustifiable, and ill-founded”). Both 

scales ranged from 1 (not at all good/bad) to 7 (very good/bad). Scores on the second 

scale were reverse coded and averaged with scores on the first scale to compute the 

variable that represented participant’s explicit attitudes on gun control after inoculation.  

Alpha reliability of the composite scale was 0.911. 
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Automatic Attitude Measure. The automatic attitude measure employed in the 

current study was adapted from the “evaluative priming paradigm” designed by Fazio et 

al. (1986). Participants were asked to rate stimulus adjectives as being either positive or 

negative, and reaction times were recorded. Before each trial, a statement, “handguns 

should be banned in the U.S.,” was briefly presented to assess its impact on response 

times. Participants were told to press the button signifying “positive” on their keyboard if 

the target adjective had a positive connotation and to press the button signifying 

“negative” if the target adjective had a negative connotation. They were told to be as fast 

and accurate as possible in their response. 

The rationale for the evaluative priming paradigm is that a positive evaluation of 

the statement in memory should facilitate the identification of a subsequent positive 

stimulus as good and inhibit the identification of a subsequent negative stimulus as bad. 

An opposite effect is expected for a negative evaluation of the statement (Petty et al., 

2006). 

Stimuli used in the adapted evaluative priming paradigm in the current study 

consisted of an adjective that appears in the center of a computer screen. Target 

adjectives included 25 evaluative adjectives with clearly positive connotations (e.g., 

“appealing,” “delightful”) and another 25 adjectives with clearly negative connotations 

(e.g., “repulsive,” “awful”). The statement served as a prime ten times in the priming 

task: five times followed by a positive stimulus and five times followed by a negative 

stimulus, resulting in a total of 10 trials. In addition, 4 other statements, e.g., “marijuana 

should be legalized in the U.S.,” were used as filler primes to reduce participants’ focus 

on the primary statement on gun control, resulting in 40 filler trials. Stimuli for the 
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priming trials were assigned randomly, and the order of the appearance of positive and 

negative stimuli were randomized among participants. All primes were presented for 1.5 

seconds before onset of the target stimulus. The software used to create and run the trials 

was Inquisit 4 Web (Draine, 2016). 

Before submitting the raw data to analysis, missing values were assigned to 

response times greater than 1,500 milliseconds and to those less than 200 milliseconds, 

following Petty et al. (2006). Together, such occurrences accounted for 8.89% of all trials 

(n = 720). Additionally, response times for trials on which participants responded with 

the incorrect key (e.g., indicating “positive” to a negative adjective, or vice versa) were 

also excluded from the analysis, which accounted for 6.67% of all trials. The error rate in 

this study was much larger than the error rate (approximately 4 %) reported by Petty et al. 

(2006).  

To compute the score of implicit ambivalence, the remaining “positive” and 

“negative” response times of each participant were averaged that formed two variables: 

“average response time to positive adjectives” and “average response time to negative 

adjectives,” which were then standardized. Because positive and negative attitudes 

toward gun control were each expected to influence response times to positive and 

negative adjectives in opposite directions, participants’ standardized reaction times to 

positive adjectives were reverse scored so that larger scores would reflect more positive 

evaluations of gun control. The standardized reaction times to negative adjectives and the 

reverse scored standardized reaction times to positive adjectives were averaged to form 

the variable that indicated participants’ implicit attitude after inoculation, with larger 
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values indicating greater positivity toward gun control on the implicit level and smaller 

values indicating greater negativity toward gun control on the implicit level. 

Finally, participants’ standardized implicit attitude scores were subtracted from 

their standardized explicit attitude scores, and the absolute values of the outcomes were 

produced to represent their levels of implicit ambivalence, with larger values indicating 

greater discrepancies between the results of the deliberative attitude measure and the 

automatic attitude measure, and thus higher levels of implicit ambivalence. A value of 0 

indicates no discrepancy between the results of the deliberative attitude measure and the 

automatic attitude measure, and thus no implicit ambivalence. 

Counter-arguing Output 

Following Pfau et al. (2001), counter-arguing output was measured in Phase 2 

using the traditional inoculation thought-listing procedure based on the technique 

developed by Petty, Wells, and Brock (1967). In this procedure, participants completed 

an open-ended measure in which they identified up to five possible arguments contrary to 

their initial attitudes toward gun control (i.e., counterarguments), and then rated 

perceived strength of these counterarguments using a 1 to 5-point scale. Next, they were 

asked to examine each of the counterarguments and list up to 15 potential refutations to 

them and then to rate each refutation using the same 1 to 5-point scale. 

Counter-arguing output was operationalized in the current study by first 

multiplying the total number of counterarguments by participants’ perceptions of the 

average strength of their counterarguments and by multiplying the total number of 

refutations by participants’ perceptions of the average strength of their refutations. Next, 
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the product of the number and strength of counterarguments was subtracted from the 

product of number and strength of refutations to compute counter-arguing output. 

Effectiveness of the Attitude Attacks 

Participants’ perceptions of the effectiveness of the persuasive attacks were 

assessed using a 6-item, 7-point semantic differential scale developed for use in 

resistance research by Burgoon et al. (1978) to measure participants’ perceptions of the 

effectiveness of the attack messages. Adjective opposite pairs used in the scale were: 

foolish/wise, unacceptable/ acceptable, unfavorable/favorable, wrong/right, bad/good, 

and negative/positive. The scale had a high level of internal consistency, as determined 

by a Cronbach’s alpha of 0.947. The scores for each participant were reverse coded and 

then averaged to produce a composite score that represented his or her final attitude 

toward gun control in this study. 
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CHAPTER THREE 

RESULTS 

The purpose of the current study was to examine attitude inoculation’s effects on 

attitude accessibility and introduce implicit ambivalence as a motivational factor into the 

explanation of how inoculation induces resistance to persuasion. To fulfill this purpose, 

several hypotheses were proposed based on a literature review. In this chapter, the results 

of an experiment testing these hypotheses are presented. 

 

Induction Check 

Effectiveness of Inoculation 

In order to determine whether inoculation fostered resistance to attitude attacks, 

an independent-samples t-test was run to compare the amount of attitude change from 

Phase 1 (initial attitude before inoculation) to Phase 3 (final attitude after attitude attack) 

between inoculated and uninoculated participants, with less attitude change indicating 

greater attitude resistance. Participants in experimental group 1 experienced less attitude 

change (M = 1.18, SD = 1.18) than participants in the control group (M = 1.79, SD = 

1.37), a marginally significant difference, t(60) = -1.862, p = 0.068. 

Table I 

Attitude change in experimental group 1 and the control group 

Group M SD 

Experimental group 1 1.18 1.18 

Control group 1.79 1.37 
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There was one extreme outlier in the data of experimental group 1, as assessed by 

an inspection of a boxplot for values greater than 3 interquartile ranges from the upper 

quartile. Removing this extreme outlier brought the difference of attitude change between 

experimental group 1 (M = 1.04, SD = 0.92) and the control group (M = 1.79, SD = 1.37) 

to statistical significance, t(59) = -2.470, p = 0.016. 

Table II 

Attitude change in experimental group 1 and the control group without the extreme 

outlier 

Group M SD 

Experimental group 1 1.04 0.92 

Control group 1.79 1.37 

 

Inoculation Same Message and Inoculation Different Message 

Results of two independent samples t-tests showed that the two types of 

inoculation messages did not make a difference in either experimental group 1, t(27) = -

0.080, p = 0.937, or experimental group 2, t(22) = 0.329, p = 0.745, in terms of attitude 

change. This finding is consistent with extant inoculation research (McGuire, 1961, 1962, 

1966; McGuire & Papageorgis, 1961; Papageorgis & McGuire, 1961; Pfau, 1992; Pfau & 

Burgoon, 1988; Pfau, Kenski, Nitz, & Sorenson, 1990; Pfau et al., 1997). Therefore, the 

distinction between these two types of inoculations messages is not further discussed in 

the current study. 

Effect of Initial Attitude 

Further examination revealed that participant’s initial attitudes were another 
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important variable besides inoculation that influenced the amount of attitude change in 

the current study. A Pearson’s product-moment correlation showed that there was a 

strong negative correlation between initial attitude and attitude change, r(84) = -0.523, p 

< .0005. That is, participants who were more supportive of gun control experienced less 

attitude change and thus were more resistant to attitude attacks. 

 

Hypotheses Testing 

H1: Compared to the control group, inoculation simultaneously enhances the 

accessibility of a) pro-attitudinal evaluations, b) counter-attitudinal evaluations and c) 

false tags of counter-attitudinal evaluations in experimental group 1. 

A series of independent-samples t-test were run to test this hypothesis. First, pro-

attitudinal evaluations seemed to be slightly more accessible for participants in 

experimental group 1 (M = 5.28, SD = 1.41) than for participants in the control group (M 

= 4.84, SD = 1.48), however, this is not a significant difference, t(71) = 1.301, p = .198. 

Second, counter-attitudinal evaluations were equally accessible for participants in 

experimental group 1 and the control group, t(71) = 0.054, p = .957. Third, false tags of 

counter-attitudinal evaluations were not significantly more accessible for participants in 

experimental group 1 than for participants in the control group, t(71) = 0.805, p = .423. 

Hypothesis 1 was not supported.  
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Table III 

Accessibility of the three attitude components in experimental group 1 and the control 

group 

Accessibility M SD 

Pro-attitudinal evaluations   

Experimental group 1 5.28 1.41 

Control group 4.84 1.48 

Counter-attitudinal evaluations   

Experimental group 1 3.69 1.62 

Control group 3.68 1.33 

False Tag of Counter-Attitudinal evaluations   

Experimental group 1 4.33 1.60 

Control group 4.05 1.35 

 

However, there were three outliers in the data of experimental group 1, as 

assessed by an inspection of a boxplot for values greater than 1.5 interquartile ranges 

from the lower quartile. Removing these outliers brings the difference between 

experimental group 1 (M = 5.58, SD = 1.03) and the control group (M = 4.84, SD = 1.48) 

in terms of the accessibility of pro-attitudinal evaluations to statistical significance, t(68) 

= 2.390, p = 0.020. 
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Table IV 

Accessibility of pro-attitudinal evaluations in experimental group 1 and the control group 

without the outliers 

Group M SD 

Experimental group 1 5.58 1.03 

Control group 4.84 1.48 

 

Further inspection revealed that there was a strong positive correlation between 

the accessibility of pro-attitudinal evaluations and the accessibility of false tags of 

counter-attitudinal evaluations suggested by a Pearson’s product-moment correlation, 

r(71) = 0.51, p < 0.001. In addition, among participants supporting gun control, there was 

a moderately negative correlation between initial attitude and the accessibility of counter-

attitude evaluations, r(39) = -0.311, p = 0.047; among participants opposing gun control, 

there was a moderately positive correlation between initial attitude and the accessibility 

of counter attitude evaluations, though the correlation is only marginally significant, 

r(30) = 0.289, p = 0.058. That is, the more extreme participants’ initial attitudes were, the 

less accessible counter-attitudinal evaluations would be to them.  
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Table V 

Correlations among pro-attitudinal evaluations (PAE), counter-attitudinal evaluations 

(CAE), and false tags of counter-attitudinal evaluations (FT) 

Accessibility PAE CAE FT  

PAE 1   

CAE -.20 1  

FT  .51** .13 1 

Note. ** p < .001 

Table VI 

Correlations between initial attitude and the accessibility of pro-attitudinal evaluations 

(PAE), counter-attitudinal evaluations (CAE), and false tags of counter-attitudinal 

evaluations (FT) among participants supporting and opposing gun control 

 PAE CAE FT  

Participants supporting gun control    

Initial Attitude .30 -.31* .16 

Participants opposing gun control     

Initial Attitude -.10 .34 -.05 

Note. * p < .05 

 

H2: Compared to the control group, inoculation elicits a higher level of implicit 

ambivalence in experimental group 1, where pro-attitudinal and counter-attitudinal 

evaluations coexist, with the latter tagged as false. 
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An independent-samples t-test was run to test this hypothesis. The level of 

implicit ambivalence was not significantly higher among participants in experimental 

group 1 (M = 1.26, SD = 0.88) than participants in the control group (M = 1.20, SD = 

0.90), t(64) = 0.285, p = .777. Hypothesis 2 was not supported. 

Table VII 

The level of implicit ambivalence in experimental group 1 and the control group 

Group M SD 

Experimental group 1 1.26 0.88 

Control group 1.20 0.90 

 

An additional test was conducted to determine if the data confirmed the rationale 

of the evaluative priming paradigm used in this study to measure implicit attitude and 

compute the level of implicit ambivalence. That is, a positive attitude toward gun control 

on the implicit level would facilitate reactions to positive adjectives while impeding 

reactions to negative adjectives, and a negative attitude toward gun control on the implicit 

level would have the opposite effect. Based on this rationale, participants with an 

ambivalent attitude on the implicit level were supposed to react comparably (if not 

equally) fast to positive and negative adjectives. 

A one-sample t-test was conducted to determine if the inoculated participants’ 

response times to positive and negative adjectives were largely the same. Mean 

difference between experimental group 1 participants’ average reaction times to positive 

and negative adjectives (M = 122.04, SD = 81.05) was significantly different from 0, 

t(31) = 8.518, p < 0.0005. The implicit attitude of experimental group 1 participants after 
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the inoculation treatments was not neutral, suggesting an absence of implicit 

ambivalence. 

 

H3: The level of implicit ambivalence right after the inoculation treatments is positively 

associated with following counter-arguing output in both experimental group 1 and the 

control group. 

A Pearson’s product-moment correlation was run to test this hypothesis. There 

was no correlation between the level of implicit ambivalence and counter-arguing output, 

r(66) = -0.025, p = .844. Hypothesis 3 was not supported. 

Further examination revealed that there was a moderately positive correlation 

between the accessibility of counter-attitudinal evaluations and the output of 

counterarguments, r(70) = 0.307, p = 0.009. In addition, the output of refutations was 

moderately positively correlated to the accessibility of pro-attitudinal evaluations, r(70) = 

0.251, p = 0.033, as well as to the accessibility of false tags of counter-attitudinal 

evaluations, r(70) = 0.321, p < 0.006. 
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Table VIII 

Correlations between the accessibility of pro-attitudinal evaluations (PAE), counter-

attitudinal evaluations (CAE), and false tags of counter-attitudinal evaluations (FT) and 

the output of counterarguments and the output of refutations 

 The output of counterarguments The output of refutations 

PAE -.13 .24* 

CAE .32** -.02 

FT  .08 .18 

Note. * p < .05, ** p < .001 

 

H4: In experimental group 1, the effectiveness of inoculation in conferring attitude 

resistance is positively associated with the level of implicit ambivalence right after the 

inoculation treatments. 

A Pearson’s product-moment correlation was run to test this hypothesis. There 

was a moderately positive correlation between the level of ambivalence and the amount 

of attitude change, r(26) = .368, p < .05, which was opposite to the prediction in 

Hypothesis 4. 

 

Research Question 

RQ: Compared to participants in experimental group 2 who will not be measured after 

inoculation, will the measurements taken by participants in experimental group 1 right 

after inoculation make any difference to their resistance to attitude attacks? 
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The comparison between experimental group 2 and the control group led to a 

different conclusion than the comparison between experimental group 1 and the control 

group in the induction check. Results of an independent samples t-test showed that the 

attitude change among participants in experimental group 2 were almost the same with 

that among participants in the control group, t(84) = -1.227, p = 0.223. That is, the Phase 

2 measurements did make a difference to experimental group 1 participants’ resistance to 

attitude attacks because inoculation appeared to be successful in experimental group 1 but 

not in experimental group 2. 

Table IX 

Attitude change in experimental group 2 and the control group 

Group M SD 

Experimental group 1 1.67 1.72 

Control group 1.79 1.37 
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CHAPTER FOUR 

DISCUSSION 

Findings and Implications 

The current study proposed to introduce implicit ambivalence as a motivational 

factor into the explanation of how attitude inoculation induces resistance to persuasion by 

examining the roles of the accessibility of pro-attitudinal evaluations, counter-attitudinal 

evaluations, and false tags to counter-attitudinal evaluations in inoculation. Results of the 

tests of the hypotheses failed to support this proposal. However, several findings may 

shed light on the ideas raised in the current study in specific and on inoculation 

scholarship in general. 

Source of Inoculation’s Defensive Effect 

The data analysis above comparing inoculated and uninoculated participants 

indicated that inoculation appeared to have succeeded in conferring attitude resistance in 

experimental group 1 but failed to do so in experimental group 2. The only difference 

between these two experimental groups is that participants in the first one were 

inoculated and measured at Phase 2 whereas participants in the second one were 

inoculated but not measured. Thus, the discrepancy between the comparison of 

experimental group 1 and the control group and the comparison of experimental group 2 

and the control group in terms of attitude change under the Phase 3 persuasive attacks 

renders the source of inoculation’s defensive effect in the current study unclear. This 

finding suggests that the resistance exhibited in experimental group 1 might be related to 

either a simple major effect of the Phase 2 measurements or an interaction effect between 

inoculation and the Phase 2 measurements. 
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Initial Attitude and Inoculation 

Participants who were more supportive of gun control were found to be more 

resistant to attitude attacks. Although initial attitude exerted the same effect on attitude 

resistance across inoculated and uninoculated participants and did not make a difference 

in terms of the dependent variables examined in this study, this finding still hold valuable 

implications for contemporary inoculation research. Although inoculation as a technique 

of inducing resistance to persuasion was first designed to defend certain “cultural 

truisms” (McGuire, 1964, p. 200), it is more likely to be studied and applied in a 

controversial context like the debate over gun control nowadays, where people tend to 

possess diverse attitudes along the spectrum from extreme negativity to extreme 

positivity. Therefore, initial attitude should be given more consideration in both 

laboratory and applied settings. For example, one plausible explanation for the higher 

level of attitude resistance among participants supporting gun control in this study might 

be the largely pro-control environment of today’s mainstream media and on college 

campuses in the U.S. This means participants supporting gun control might have greater 

access to arguments in defense of their ideas both before inoculation and during the 

process of counter-arguing. If this is the case, inoculation researchers and practitioners 

may need to manipulate the strength of inoculation messages assigned to people on 

different sides of the issue to accommodate their different initial attitudes. 

Measurements of Attitude Accessibility 

The failure of the experiment to support Hypothesis 1, coupled with the findings 

that the accessibility of pro-attitudinal evaluations was positively correlated with the 

accessibility of false tags of counter-attitudinal evaluations, and that the accessibility of 
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counter-attitudinal evaluations was negatively correlated with the extremity of 

participants’ initial attitudes, invite doubts about the validity of the attitude accessibility 

measurements. Since the current study represents the first attempt to measure the 

accessibility of various components in the structure of a global attitude as conceptualized 

by the MCM, validity issues revealed here can be useful in future efforts to improve these 

measurements. 

First, considering that fact that the content of an inoculation message must include 

the attitudes to be defended that correspond to participants’ initial attitudes, some 

arguments against these attitudes that represent counter-attitudinal evaluations, and 

systematic refutations to these arguments that provide false tags of counter-attitudinal 

evaluations, it is very hard to understand why there should not be an increase in the 

accessibility of these three attitude components. One possible explanation may be 

attributed to a “ceiling effect.” That is, the three attitude components may have already 

been very accessible to the participants before inoculation and there was no room to 

improve anymore. However, this is not the case suggested by the data analysis: The mean 

scores for the accessibility of the three attitude components in experimental group 1 and 

the control group ranged from 3.68 to 5.29 on a 7-point scale, suggesting an ample space 

for improvement. 

Second, the strong positive correlation between the accessibility of pro-attitudinal 

evaluations and the accessibility of false-tags of counter-attitudinal evaluations may 

allude to a difficulty of distinguishing between these two measurements on the part of the 

participants. After all, it is understandable that participants who were not familiar with 

the MCM would be confused by two scales measuring two attitude components with the 
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same valence (both contrary to counter-attitudinal arguments) but reside on different 

levels of cognition. 

Third, since the inoculation manipulation did not make a difference on the attitude 

accessibility measurements, it is possible that participants were responding to these scales 

based on their initial attitudes, which may explain why participants with more extreme 

initial attitudes (either more positive or more negative toward gun control) would report 

less accessibility to counter-attitudinal evaluations. The large difference between the 

mean scores of the accessibility of pro-attitudinal evaluations (M = 5.05, SD = 1.45) and 

the accessibility of counter-attitudinal evaluations (M = 3.68, SD = 1.47) may also 

corroborate this speculation. 

Attitude Accessibility and Counter-arguing Output 

The failure of the current study to support Hypothesis 2 paralyzed the last two 

hypotheses. However, results of an analysis of the relationship between attitude 

accessibility and two components of the counter-arguing output variable, i.e., the product 

of the number and strength of counterarguments and the product of the number and 

strength of refutations, to an extent justified the current study’s emphasis on the separate 

analysis of the accessibility of the three attitude components instead of an overall analysis 

of the accessibility of a summary pro-attitudinal evaluation in the process of inoculation.  

Although the variance in the attitude accessibility variable was not explained by 

the inoculation manipulation in this study, it was shown that the more accessible counter-

attitudinal evaluations were, the better participants’ ability of arguing against their own 

initial attitudes would be, and the more accessible pro-attitudinal evaluations and false 

tags to counter-attitudinal evaluations were, the better participants’ ability of refuting 



	 41	

arguments against their own initial attitudes would be. And better abilities to argue 

against one’s own ideas and then refute such counter-arguments represent more active 

counter-arguing in the process of inoculation, which is further associated with enhanced 

attitude resistance. 

The implication of this finding is that the design of inoculation treatments should 

aim at maximizing the accessibility of pro-attitudinal evaluations, counter-attitudinal 

evaluations and their false tags independently. Not incidentally, an increase in the 

accessibility of these three attitude components will lead to an increase in the level of 

implicit ambivalence right after inoculation. And this indirectly lends credit to the 

rationale of the current study despite the disappointing results of the experiment.  

 

Limitations 

 Several limitations contributed to the failure of the current study to support it 

hypotheses. First, it may be inappropriate to employ the gun control topic and the 

inoculation messages designed in previous research for the purpose of this study. On one 

hand, a research design where participants’ initial attitudes are created in the experiment 

would have been a more suitable choice (cf. Petty et al., 2006). This way, the amount and 

accessibility of pro- and counter-attitudinal evaluations (and possibly validation tags) can 

be manipulated to prevent them from confounding the effects of inoculation treatments, 

which was probably what happened in the current study. This will also ensure an even 

distribution of participants with a positive and negative initial attitude toward the attitude 

object. Moreover, the extremity of participants’ initial attitudes can also be manipulated 

so that there will not be any “indifferent” participants who feel only slightly positive or 
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negative toward an attitude object. In this experiment, a large portion of participants 

exhibited a nearly neutral initial attitude but only those with an exactly neutral initial 

attitude (as indicated by a composite initial attitude score of 4) were excluded from the 

data analysis. However, in cases of a nearly neutral initial attitude, it was not clearly what 

the inoculation treatments were defending against the attitude attacks. 

On the other hand, unlike the traditional variable of treat in inoculation research, 

implicit ambivalence is not a content element of inoculation messages but is 

conceptualized as a product of the coexistence of three attitude components integral in 

the process of inoculation. Therefore, special inoculation messages that focus on content 

elements corresponding to these attitude components should be developed for 

examinations of the ideas raised in this study.  

 Second, a large error rate may have undermined the validity of the measurement 

of implicit attitude. Since response times were measured in milliseconds, the evaluative 

priming paradigm is extremely vulnerable to even moderate error rates. In Petty et al.’s 

(2006) experiment on implicit ambivalence, the error rate caused by exceptionally long 

and short response times was controlled at 0.7%. Future research endeavors involving 

response time measurements should strive to meet this standard.  

Third, the current study represents the first attempt to measure the accessibility of 

various components in the structure of a global attitude as conceptualized in the MCM, 

and the first attempt to operationalize implicit ambivalence as a measurable variable. 

Therefore, the measurements designed here are far from satisfactory. However, several 

findings discussed above may serve as a starting point for the improvement of these 

measurements. 
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Future Research 

 The current study sets out a few directions for future research. First, special 

attention should be paid to the way in which measurements of various inoculation related 

variables examined in both the current and past research may influence the outcomes of 

inoculation. Also, initial attitude should be introduced in future inoculation research not 

only as a potential control variable but one to be given more meticulous examinations and 

theoretical considerations. Lastly, more efforts should be dedicated to improve 

measurements for the accessibility of various attitude components suggested by the 

MCM, and to find better ways to operationalize and measure implicit ambivalence. 
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