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Abstract 

The upward extrapolation of information from an individual to a category and the 

downward extrapolation of information from a category to an individual are pervasive social-

cognitive processes. People can form beliefs using upward and downward extrapolation processes, 

as well as by learning information directly about an object (i.e., a process with no extrapolation). 

These three processes can be conceptualized as levels within the variable: the level of 

representation of information. Although extrapolation processes have been long recognized in 

many literatures, level of representation has been largely disregarded as a property of attitude 

structure and a property of persuasive messages. This program of research consisted of four studies 

that examined the effects of level of representation on persuasion. Studies One and Two examined 

upward extrapolation processes. Study Three examined downward extrapolation processes. Study 

Four examined upward and downward extrapolation processes simultaneously.  

The findings supported several key principles. First, messages represented at the level of 

target are generally the most persuasive. Second, messages become decreasingly persuasive as 

they require more extreme extrapolation processes. Third, the persuasiveness of messages is 

contingent on the level of representation at belief formation about the target. Persuasive messages 

represented at the target level are similarly effective irrespective of the level of representation at 

belief formation, while the persuasiveness of messages represented at non-target levels varies 

across different levels of representation at belief formation. When the initial beliefs about a target 

are based on target-level information, persuasive messages represented at a non-target level are 

generally less effective than a message represented at the target level. However, when the initial 

beliefs about a target are based on information that requires an extrapolation process that is equally 

as extreme as or more extreme than the non-target-level message at persuasion, the non-target-



iii 

 

level message becomes more effective and the difference in effectiveness between the non-target-

level message and the target-level message diminishes. Overall, this program of research has 

demonstrated that level of representation should be seriously considered as a property of attitude 

structure and a property of persuasive messages, and thus, should be further investigated as such. 
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Chapter 1 

Introduction 

 Imagine that you have no experience or knowledge of sushi and then experience 

salmon nigiri—a type of sushi comprising of a ball of rice with a slice of fish on top—for 

the first time. You take a bite and as the fish and rice melts in your mouth, you taste a 

delicious combination of flavours—comprising of umami, as well as a mild sweet and sour 

flavour. Based on this experience, you form positive beliefs about the salmon nigiri. How 

might this experience of salmon nigiri influence your beliefs towards sushi in general? 

Since you have no prior knowledge of and/or experience with any sushi, you might 

extrapolate the newly learned information about salmon nigiri to sushi. Based on this 

extrapolated information, you would likely develop positive beliefs about sushi, which may 

increase the likelihood of you eating sushi when you next encounter sushi. This sushi 

example illustrates a common cognitive process in which we engage: upward 

extrapolation. This process occurs when we extrapolate information about an individual 

instance (e.g., salmon nigiri) within a category to the category (e.g., sushi). 

Let us imagine a second scenario. You are an American citizen in a voting booth 

deliberating among candidates for the current election. You come across one local electoral 

race for the position of county coroner, in which there are two candidates—one Democrat 

and one Republican. Other than their respective party affiliations, you have no knowledge 

about either candidate. How would you decide which candidate to vote for? You may 

extrapolate the information about the political parties to the candidates, as the candidates 

should largely hold the same values and policies as their respective party. As a result, you 
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would be more likely to vote for the candidate belonging to the party with which you better 

identify. This election example demonstrates another common cognitive process in which 

we engage: downward extrapolation. This process occurs when we extrapolate information 

about a category (e.g., a political party) to an individual instance within the category (e.g., 

a candidate of the political party). 

 

Upward and Downward Extrapolation 

Together, upward and downward extrapolation comprise of two cognitive 

processes that we frequently use to evaluate objects, which may subsequently drive our 

behaviours. These two types of extrapolation processes have been shown to be relevant in 

a number of areas of psychology. As seen in the downward extrapolation example, political 

psychology is one such area. Downward extrapolation is a pervasive process in political 

psychology, as political party stereotypes can influence the assessment of candidate 

attributes (see Hayes, 2011). Upward extrapolation also often occurs in the area of political 

psychology, as politicians’ behaviours, such as scandals and corruption, can influence 

perceptions of their affiliated political party, as well as governmental institutions as a whole 

(see Bowler & Karp, 2004). In fact, upward extrapolation in politics has been tested by 

Schwarz and Bless (1992), in which they demonstrated that a highly regarded member of 

a political party can increase positive attitudes towards the party.  

Another area that has explored these extrapolation processes is consumer 

behaviour, where beliefs about brands can influence purchase and consumption 

behaviours. For example, upward extrapolation and downward extrapolation can occur 

during brand extension—a process whereby a new product is introduced using an 
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established brand name (e.g., Tauber, 1981; Aaker & Keller, 1990; Milberg, Park, & 

McCarthy, 1997). When a new product associated with an existing brand name is 

introduced, information about the product could be extrapolated upwards to the brand, 

possibly influencing the perceptions of the brand. In addition, information about the brand 

itself (e.g., quality, values, and product types) could be extrapolated downwards to the 

product. 

Perhaps the area of psychology where upward and downward extrapolation 

processes have been the most explicitly investigated is the stereotype literature. We often 

form stereotype beliefs about groups of people. One common method of stereotype belief 

formation is through the access of exemplars of stereotypes (e.g., Medin & Schaffer, 1978; 

Smith & Zárate, 1990). An exemplar provides information about an individual instance 

within a group, which allows for upward extrapolation of the information about the 

individual instance to the group. Upward extrapolation is also common in the context of 

changing stereotype beliefs, as the predominant strategy in the stereotype literature is to 

present information about a stereotype-inconsistent individual within a stereotyped group 

to change stereotype beliefs (see Paik, MacDougall, Fabrigar, Peach, & Jellous, 2009).  

Downward extrapolation has also been prominently featured in the stereotype 

literature, as the application of stereotypes to individuals within stereotyped groups is a 

downward extrapolation process. Some theorists have posited that the default method of 

belief formation of individuals is through the application of category characteristics to the 

individuals (e.g., Fiske & Neuberg, 1990; Brewer, 1988). These theories also propose that 

only when people have the motivation and opportunity, are they more likely to examine 

and apply individual characteristics to individuals in lieu of category characteristics. 
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Extrapolation processes in the attitudes literature. 

Thus far, upward and downward extrapolation processes have been discussed 

within several specific domains (i.e., politics, consumer behaviour, and stereotypes). 

However, these two processes could be conceptualized as general phenomena that are 

involved in the formation and change of beliefs. One area of social psychology that has 

long been interested in the formation and change of beliefs as general phenomena is the 

study of attitudes, as attitude researchers have extensively investigated the processes 

underlying belief formation and change (for a review, see Albarracín, Johnson, & Zanna, 

2005). Much of the research investigating the processes underlying belief formation and 

change has been examined within the framework of attitude structure. 

Attitude Structure. 

Attitude researchers have long recognized that the extremity and valence of an 

attitude are insufficient in capturing all properties underlying an attitude, as individuals 

with similar attitudes towards an object may have vastly different properties associated 

with the knowledge structures underlying their attitudes (for a review, see Fabrigar, 

MacDonald, & Wegener, 2005). Together, these knowledge structures underlying attitudes 

form the overall structure of attitudes. For instance, two individuals may have similarly 

positive evaluations of nuclear power, however, the information upon which this attitude 

is based may be quite different. One individual—a nuclear power plant engineer—may be 

quite knowledgeable about nuclear power, whereas the other individual may only have 

some knowledge about nuclear power via reading news articles. Thus, while these two 

individuals may both have similarly positive evaluations of nuclear power, their knowledge 
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structures, which are based on their different experiences with nuclear power, would be 

vastly different. 

There are many properties underlying attitude structure. As seen in the nuclear 

power example, working knowledge (i.e., the number of attitude-relevant pieces of 

information that spontaneously come to mind when encountering an attitude object) is one 

such property (see Wood, Rhodes, & Biek, 1995). Another classic property of attitude 

structure is the affective-cognitive bases of attitudes (e.g., Katz & Stotland, 1959; 

Rosenberg & Hovland, 1960; Zanna & Rempel, 1988). Affective bases of attitudes refer to 

the positive and/or negative emotions associated with attitude objects, whereas cognitive 

bases of attitudes refer to the positive and/or negative beliefs associated with attitude 

objects. Two individuals may both have the same attitude towards an object (e.g., snakes) 

but one individual’s attitude may be based on affect (e.g., snakes are scary), while the other 

on cognition (e.g., snakes are dangerous). 

Yet a third well-known property of attitude structure is attitude function (i.e., the 

goal that an attitude serves; see Fabrigar, Smith, & Brannon, 1999), of which several have 

been long identified (e.g. Katz, 1960; Kelman, 1958; Smith, Bruner & White, 1956). For 

example, attitudes can be value-expressive (i.e., attitudes are used convey information 

values and self-concepts) or utilitarian (i.e., attitudes are used to approach desired goals 

and avoid negative outcomes). People can hold the same attitude towards an object but the 

goals that their attitudes serve may differ.  

Differences in attitude structure are consequential, as numerous studies have 

demonstrated the influence of attitude structure on persuasion and attitude-behaviour 

consistency (see Fabrigar et al., 2005). For example, affective-cognitive bases can 
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influence persuasion, as people’s attitudes are more susceptible to persuasion when 

persuasive messages are matched with the affect-cognitive bases of their attitudes (e.g., 

Edwards, 1990; Fabrigar & Petty, 1999). Affective-cognitive bases can also influence 

attitude-behaviour consistency, as attitudes based on affect have been shown to predict 

different types of behaviours than attitudes based on cognition (e.g., Millar & Tesser 1986; 

1989).  

Working knowledge, affective-cognitive bases, and attitude function are only some 

examples of the many identified properties of attitude structure. Given that upward and 

downward extrapolations are pervasive processes in belief formation and change, it is 

conceivable that upward and downward extrapolations are processes that are related to a 

property of attitude structure. I propose that upward and downward extrapolations, along 

with no extrapolation, could be conceptualized as processes within the property of attitude 

structure: the level of representation of information. 

 

Level of Representation: A Property of Attitude Structure and Persuasive Messages 

The main premise of level of representation is that beliefs could be derived from 

three different types of information (see Figure 1). The first is through no extrapolation, in 

which beliefs are derived from information represented at same level as the target. For 

example, if the target is Honda Sedans, then beliefs about Honda Sedans would be derived 

from information about Honda Sedans. The second is through upward extrapolation, in 

which beliefs are derived from information represented at a subordinate level to the target 

(i.e., instances within the target category). If one’s beliefs about Honda Sedans are formed 

through upward extrapolation, then the beliefs would be derived from information about a 
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specific type of Honda Sedan (e.g., Honda Civics). The third is through downward 

extrapolation, in which beliefs are derived from information represented at a superordinate 

level to the target (i.e., a broader category that encompasses the target). If one’s beliefs 

about Honda Sedans are formed through downward extrapolation, then the beliefs would 

be derived from information about all Honda vehicles. 

Figure 1. The three different levels of representation of information with their respective extrapolation processes. 

 

The three different levels of representation of information with their respective 

extrapolation processes. 

 

 

 

If beliefs could be derived from three different types of level of representation, it 

would suggest that three individuals could have similar beliefs about an object but have 

very different attitude structures. These differences in the level of representation could be 

consequential in persuasion and attitude-behaviour consistency. In this dissertation, I will 

be focusing on the effects of level of representation on persuasion. Similar to other 

properties of attitude structure, such as affective-cognitive bases of attitudes, there should 
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be some type of interplay between the type of persuasive information and attitude structure 

during persuasion. For level of representation, persuasion should be most effective when 

persuasive messages are represented at the same level as the target. However, as will be 

further discussed, there are scenarios in which persuasive messages not represented at the 

target level are equally as effective as messages represented at the target level at changing 

beliefs about the target.  

 

The Investigation of Upward Extrapolation Processes 

To date, there is only one published investigation of level of representation in the 

attitudes literature. Across three studies—each with a different and novel belief target—

Paik and colleagues (2009) compared no extrapolation with upward extrapolation 

processes in terms of belief formation and change. They presented participants with 

positive information to form beliefs about a target and subsequently, negative information 

to change their beliefs about the same target. At both belief formation and persuasion 

phases, information was represented at either one of two levels: the global category (i.e., 

target) level and the individual (i.e., subordinate) level. 

They discovered two key effects in their research. First, they found a main effect of 

level of representation at persuasion, in which persuasion was generally more effective 

when no extrapolation of information was required (e.g., using global-level persuasion to 

change beliefs about a global category) than when extrapolation was required (e.g., using 

individual-level persuasion to change beliefs about a global category). They speculated that 

persuasive information represented at the subordinate level is more likely to be dismissed 

compared to persuasive information represented at the same level as the target, as 
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persuasive information represented at the subordinate level may be susceptible to processes 

likened to subtyping and subgrouping, whereas it is unlikely for persuasive information 

represented at the same level to be influenced by these processes.1 When learning about 

disconfirming information about a category, it is not possible to state that the category is 

an exception to the category, nor is it possible to state that the category belongs to a 

subgroup that is an exception to the category. Thus, persuasion using global-level 

information (i.e., no extrapolation) should be generally more effective at changing beliefs 

about the global category target than persuasion using individual-level information (i.e., 

upward extrapolation).  

Second, they found an interaction effect, in which the persuasive effectiveness of 

the level of representation on belief change was moderated by the basis of initial beliefs. 

When initial beliefs about the global category were based on information represented at the 

global level, global-level persuasion was more effective than individual-level persuasion. 

However, when initial beliefs about the global category were formed based on information 

represented at the individual level, individual-level persuasion was almost as or just as 

effective as global-level persuasion at changing beliefs about the global category target. 

The belief formation by persuasion interaction found in Paik et al. (2009) followed this 

general principle: when a persuasive message requires an extrapolation process that is 

equally as extreme as the extrapolation process at belief formation, then the difference in 

terms of persuasive effectiveness between that persuasive message and another persuasive 

message represented at the level of the target should diminish. 

                                                      

1 Subtyping is the process by which the disconfirming individual is viewed as an exception to the group and 

subgrouping is the process by which the disconfirming individual is viewed as belonging to a subgroup that 

does not conform the stereotypes of the whole group (see Richards & Hewstone, 2001). 
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Paik et al. (2009) proposed that when beliefs about a global category are based on 

information about the global category, individual-level persuasion should not as effective 

as global-level persuasion because individual-level information can easily be dismissed via 

processes likened to subtyping and subgrouping. Conversely, it is less likely for global-

level information to be viewed as an exception because this information is about the global 

category itself, which would decrease the likelihood of people dismissing the information. 

Consequently, the likelihood of global-level persuasive information being applied to the 

global category target should be greater than that of individual-level persuasive 

information. Thus, when beliefs are based on global-level information, global-level 

persuasion should be more effective at changing beliefs about the global category than 

individual-level persuasion.  

When beliefs about a global category are based on a specific instance within a 

global category, additional information regarding the specific instance or another specific 

instance should be less likely dismissed as it should be substantially weighted into existing 

beliefs as the previously learned information. Stated differently, if people’s beliefs about a 

global category target are based on two instances within the global category, then the 

second instance should be viewed relatively as informative (about the global category) as 

the first instance. Additionally, it is unlikely for the information about the second instance 

to be disregarded via subtyping-like processes because it is unlikely that people 

conceptualize one instance of two total instances as an exception. Subgrouping-like 

processes are difficult to use as well, as information about two specific instances would not 

provide sufficient information to form beliefs about subgroups. 
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The Investigation of Downward Extrapolation Processes 

Although Paik and colleagues (2009) have provided an initial exploration of level 

of representation, there are still a number of issues regarding this property of attitude 

structure and persuasive messages that remain unexplored. The main goal of this 

dissertation is to address two broader issues regarding the effects of level of representation 

on persuasion. The first issue involves examining the role of downward extrapolation 

processes within level of representation. In Paik et al. (2009), only upward extrapolation 

processes, along with no extrapolation, were examined. However, as previously discussed, 

level of representation consists of three processes: no extrapolation, upward extrapolation, 

and downward extrapolation. As seen in the examples in politics, consumer behaviour, and 

stereotypes, downward extrapolation seems to be as pervasive as upward extrapolation in 

our everyday lives, making it imperative to understand both upward and downward 

extrapolation processes. 

As there are no published studies (that I am aware of) that explicitly compares the 

effects of downward extrapolation processes to no extrapolation on belief formation and 

change, these effects have yet to be tested. There are two perspectives with regards to the 

effects of downward extrapolation processes on belief formation and change. I refer to the 

first perspective as the Individuation Perspective (see Figure 2, Panel A). This perspective 

posits that the effects of downward extrapolation are similar to those of upward 

extrapolation, which suggests there would be a main effect of persuasion, as well as an 

interaction effect between belief formation and persuasion. These effects for downward 

extrapolation should also follow the same general principles as seen in upward 

extrapolation. 
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Figure 2. The two perspectives with regards to the effects of downward extrapolation processes on belief change. 

The two perspectives with regards to the effects of downward extrapolation processes on 

belief change. 

 

Panel A 

The Individuation Perspective. 

 

Panel B 

The Categorization Perspective. 

 

Note. The lines with greater weight indicate more belief change. 
 

In terms of the persuasion main effect, belief change should more effective when 

no extrapolation of information is required than when extrapolation is required. If the target 

is an individual, no extrapolation is required when persuasive information about the 
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individual is used to change beliefs about the individual target, whereas downward 

extrapolation is required when persuasive information about the global category is used to 

change beliefs about the individual target. Thus, individual-level persuasion should be 

generally more effective at changing beliefs about the individual than global-level 

persuasion. For downward extrapolation to be effective at changing beliefs about an 

individual, the persuasive information represented at the global-level cannot be dismissed. 

Global-level information may be dismissed when the target is viewed as an exception or 

part of a subgroup that is an exception to the global category, making the global-level 

information non-applicable. 

The interaction effect in downward extrapolation should follow the general 

principle that when a persuasive message requires an extrapolation process that is equally 

as extreme as than the extrapolation process at belief formation, then the difference in terms 

of persuasive effectiveness between that persuasive message and another persuasive 

message represented at the level of the target should diminish. Thus, when initial beliefs 

are formed at the individual level, individual-level persuasion should be more effective 

than global-level persuasion. However, when initial beliefs are formed at the global level, 

global-level persuasion should be almost as or just as effective as individual-level 

persuasion at changing beliefs about the individual target. When beliefs about an individual 

target are based on the global-level information, additional information regarding the 

global category should be less likely dismissed as it should also be substantially weighted 

into existing beliefs as the previously learned information. In other words, if beliefs about 

an individual target are based on two pieces of information about its global category, then 
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the second piece of information about the global category should be viewed as informative 

(about the individual) as the first piece of information.  

I refer to the second perspective as the Categorization Perspective (see Figure 2, 

Panel B). This alternative perspective is based on Fiske and Neuberg’s (1990) Continuum 

Model of Impression Formation. At one end of the continuum in this model are category-

based processes, in which an individual’s category membership is used to form beliefs 

about the individual (i.e., downward extrapolation). At the other end are attribute-oriented 

processes, in which an individual’s category membership is disregarded and impressions 

are formed based on the individual’s attributes (i.e., no extrapolation). A major premise of 

this model is that by default, category-based processes are prioritized over attribute-based 

processes when forming impressions of other individuals. People are more likely to use 

attribute-based processes over category-based processes only when they are highly 

motivated, they have difficulty fitting the target into its category, and the attribute 

information is salient. 

According to the logic of the Continuum Model of Impression Formation, it seems 

that when it comes to people-specific categorizations, downward extrapolation is a 

pervasive process in which people engage. If people automatically engage in downward 

extrapolation, then it is conceivable that global-level persuasion (i.e., downward 

extrapolation) would be equally as effective as individual-level persuasion (i.e., no 

extrapolation) at changing beliefs about an individual target. Thus, if predictions were 

based on this model, there would be a null main effect of level of representation at 

persuasion. The logic of the Continuum Model of Impression Formation could also be used 

to predict a null interaction effect between level of representation (i.e., global-level vs. 
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individual-level) at belief formation and level of representation at persuasion. If there is a 

theoretical basis for individual-level and global-level persuasion to not differ in terms of 

persuasive effectiveness, then there would be a reason to believe that belief formation and 

persuasion would not have an interaction effect.  

 

The Extrapolation Process Involving Intermediate Categories 

A second important issue that remains unexplored involves examining the role of 

intermediate categories within level of representation. In Paik et al. (2009), only one type 

of upward extrapolation was examined, in which information about individual instances 

were extrapolated to their respective global categories (e.g., from a person to a country of 

people). However, upward extrapolations are not limited to the extrapolation from an 

individual to its global category, as there are many intermediate categories within global 

categories in the real world. For example, if Canadians were examined as the global 

category, there would be many intermediate categories in between one Canadian and all 

Canadians. If it is possible to extrapolate information upwards from a single Canadian to 

all Canadians, it would also be possible to extrapolate information from an intermediate 

category, such as Torontonians or Ontarians, to Canadians.  

Intermediate categories in upward extrapolations. 

The presence of intermediate categories within upward extrapolation processes 

naturally leads a couple unexplored questions. The first question is how effective is 

information about intermediate categories at changing beliefs about their global categories 

relative to individual information and global category information? It is speculated that 
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intermediate-level persuasion would follow the two general principles found in Paik et al. 

(2009).  

Recall that the first principle was that belief change should be more effective when 

no extrapolation of information is required than when extrapolation is required. While this 

principle is applicable when comparing two levels of representation (i.e., target level versus 

a non-target level), it does not clearly indicate the magnitude of persuasive effectiveness 

of additional levels of representation (i.e., other non-target levels). For example, this 

principle states that if the target is a global category, then global-level persuasion would be 

more effective at belief change than both individual-level persuasion and intermediate-

level persuasion. However, this principle does not differentiate between individual-level 

persuasion and intermediate-level persuasion in terms of persuasive effectiveness. 

Thus, I propose a revised principle to incorporate intermediate-level persuasion, 

which is that persuasive messages that require more extreme extrapolation processes (i.e., 

further removed from the target) should be less persuasive. As the level of representation 

becomes increasingly removed from the target, the level of representation should be less 

representative of target. Consequently, persuasive messages represented at levels further 

removed from the target should become less effective. Since intermediate categories are in 

between the global category and the individual, the persuasive effectiveness of 

intermediate-level persuasion on a global category target should be in between that of 

global-level persuasion and individual-level persuasion.  

The second general principle was based on the belief formation by persuasion 

interaction. Recall that the principle states that when a persuasive message requires an 

extrapolation process that is equally as extreme as the extrapolation process at belief 
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formation, then the difference in terms of persuasive effectiveness between that persuasive 

message and another persuasive message represented at the level of the target should 

diminish. For example, when initial beliefs about a global category are based on global-

level information, global-level persuasion should be more effective than individual-level 

persuasion. Alternatively, when initial beliefs about a global category are based on 

individual-level information, then the differences in terms of persuasive effectiveness 

between individual-level persuasion and global-level persuasion should diminish.  

Similar to the first principle, the second principle also only explains the relationship 

of two levels of representation (i.e., the target level and a non-target level), and thus, I 

propose a revised principle to incorporate additional levels of representation for 

comparison. This revised principle is based on the idea that as the level of representation 

becomes further removed the target, the level of representation becomes less representative 

of target, and consequently, less informative. Individual-level information should be less 

informative about a global category than intermediate-level information. If individual-level 

information is less informative of a global category than intermediate-level information, 

then initial beliefs about the global category based on individual-level information should 

be susceptible to change when presented with intermediate-level persuasion. In this 

scenario, the extrapolation process at persuasion (i.e., from the intermediate category to the 

global category) is less extreme than extrapolation process at belief formation (i.e., from 

the individual to the global category). 

Thus, the revised second principle is as such: when a persuasive message requires 

an extrapolation process that is equally as extreme as or less extreme than the extrapolation 

process at belief formation, then the difference in terms of persuasive effectiveness 
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between that persuasive message and another persuasive message represented at the level 

of the target should diminish. When initial beliefs about a global category are based on 

global-level information, global-level persuasion should be more effective than 

intermediate-level persuasion and individual-level persuasion, as both intermediate-level 

persuasion and individual-level persuasion require more extreme extrapolation processes 

than the extrapolation process at belief formation.  

When initial beliefs about a global category are based on intermediate-level 

information, global-level persuasion and intermediate-level persuasion should be relatively 

as effective. Both global-level persuasion and intermediate-level persuasion should more 

effective than individual-level persuasion. This is because only individual-level persuasion 

requires a more extreme extrapolation process than the extrapolation process at belief 

formation, whereas global-level persuasion and intermediate-level persuasion do not. 

When initial beliefs about a global category are based on individual-level information, all 

three levels of representation should be relatively as effective, as all three levels require an 

extrapolation process that is equally as extreme as or less extreme than the extrapolation 

process at belief formation.  

The second unexplored question relates to the size of the intermediate categories. 

Since global categories can be partitioned into many possible intermediate categories of 

different sizes, one may ask the following question: is the belief change effectiveness about 

a global category target using information about intermediate categories a function of the 

size of the intermediate category? I propose three plausible perspectives to these questions.  
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The Continuum Perspective. 

One trajectory of intermediate levels persuasion is that belief change about the 

global category operates as a function of group size in a roughly linear fashion (see Figure 

3, Panel A). Let us revisit the Canadians example, in which we could use information about 

intermediate categories between one Canadian and all Canadians to change beliefs about 

all Canadians. From the Continuum Perspective, information about a neighbourhood of 

people in the city of Toronto would be more persuasive than information about a single 

Canadian. Information about all Torontonians would be more persuasive than information 

about a neighbourhood of people in the city of Toronto. Information about Ontarians would 

be more persuasive than information the Torontonians and so forth until information is 

represented using all Canadians. The Continuum Perspective assumes that people have 

intuitive notions of extrapolation in which they understand that intermediate categories 

become more representative of the population as the size of the intermediate category 

increases. Thus, as the intermediate category size increases, the extrapolation of 

information from an intermediate category to the global category should become more 

effective at changing beliefs about the global category.  

The Discontinuity Perspective. 

 An equally plausible trajectory of intermediate levels of persuasion is that as the 

intermediate category size increases, the effectiveness of persuasion using intermediate-

level information quickly shifts from that of individual-level persuasion to that of global-

level persuasion (see Figure 3, Panel B). The premise of the Discontinuity Perspective is 

that while the distinction between an individual and a global category is intuitive and clear, 

the distinction between an intermediate category and a global category is unintuitive and 
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blurred. For example, while an Australian may easily distinguish one Canadian from 

Canadians in general, it is likely more difficult for the Australian to identify the differences 

between Torontonians and Canadians. If people are unable to differentiate between an 

intermediate category and its global category, then intermediate-level persuasion and 

global-level persuasion should be viewed as equally informative, and thus, they should be 

similarly effective at changing beliefs about the global category target. 

The Conditional Perspective. 

While the Continuum Perspective and the Discontinuity Perspective may seem 

contradictory, the viability of these two perspectives may be conditional. One possible 

factor driving the viability of these perspectives is the amount of subgroup knowledge 

about a global category. People who understand the differences between an intermediate 

category and its global category should be less likely to extrapolate from the intermediate 

category to the global category compared to those who lack such knowledge. For example, 

those who are able to distinguish Torontonians from Canadians should be less likely to 

extrapolate information from Torontonians to Canadians, as they recognize that 

Torontonians may not be representative of all Canadians. Thus, the Continuum Perspective 

should be more likely to emerge when people have subgroup knowledge about a global 

category, whereas the Discontinuity Perspective should be more likely to emerge when 

people do not have such knowledge. 
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Figure 3. Two perspectives with regards to the effects of intermediate categories on belief change within upward extrapolation processes. 

 

Two perspectives with regards to the effects of intermediate categories on belief change 

within upward extrapolation processes. 

 

Panel A 

The Continuum Perspective. 

 

 

Panel B 

The Discontinuity Perspective. 

 
 

Note. The lines with greater weight indicate more belief change. 
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Another factor that may drive the viability of the two perspectives is statistical 

intuition. The underlying logic is that people intuitively decide whether an intermediate 

category consists of an adequate number of individuals needed to extrapolate from an 

intermediate category to a global category. People’s statistical intuitions naturally 

fluctuate, as they are driven by factors such as individual and object differences. 

Nonetheless, in situations where people have large statistical intuitions, most intermediate 

categories would not satisfy the threshold for extrapolation, which would decrease the 

likelihood of extrapolation from the intermediate category to the global category. Thus, the 

Continuum Perspective should emerge in this scenario. Conversely, in situations where 

people have small statistical intuitions, most intermediate categories would satisfy the 

threshold for extrapolation, which would increase the likelihood of extrapolation from the 

intermediate category to the global category. Thus, the Discontinuity Perspective should 

emerge in this scenario. 

Intermediate categories in downward extrapolations. 

Intermediate categories are not only exclusive in upward extrapolation processes 

but are also present in downward extrapolation processes. Just as it was predicted that the 

effectiveness of intermediate-level persuasion may differ from that of individual-level 

persuasion and global-level persuasion in upward extrapolation processes, these 

differences could be present in downward extrapolation processes as well. There are two 

alternative sets of predictions with regards to the effectiveness of intermediate-level 

persuasion in downward extrapolations. 

The Individuation Perspective is the based on the assumption that the effects of 

intermediate-level persuasion in downward extrapolation processes would mirror those 
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expected in upward extrapolation processes. Thus, the three perspectives—Continuum, 

Discontinuity, and Conditional—that were proposed for upward extrapolation processes 

would be applicable to downward extrapolation processes. The Continuum Perspective 

would predict that belief change about individuals using intermediate-level persuasion 

should decrease in a roughly linear fashion as the intermediate category size increases (see 

Figure 4, Panel A). The Discontinuity Perspective would predict that the effectiveness of 

intermediate-level persuasion quickly shifts from that of individual-level persuasion to that 

of global-level persuasion as the group size increases (see Figure 4, Panel B). Thus, 

intermediate-level persuasion would be similarly as ineffective at changing beliefs about 

individuals as global-level persuasion.  
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Figure 4. Two perspectives with regards to the effects of intermediate categories on belief change within downward extrapolation processes. 

Two perspectives with regards to the effects of intermediate categories on belief change 

within downward extrapolation processes. 

 

Panel A 

The Continuum Perspective. 

 

Panel B 

The Discontinuity Perspective. 

 
 

Note. The lines with greater weight indicate more belief change. 
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The Conditional Perspective would predict that both perspectives could emerge but 

each under different conditions. The Continuum Perspective should emerge when people 

have subgroup knowledge about the global category. When people differentiate between 

an intermediate category and a global category, they may view intermediate-level 

information to be more representative of an individual than global-level information. 

Consequently, intermediate-level persuasion should be more effective at changing beliefs 

about an individual than global-level persuasion. The Discontinuity Perspective should 

emerge when people lack subgroup knowledge about the global category. When people do 

not differentiate between an intermediate category and a global category, then they may 

view intermediate-level information and global-level information similarly. Consequently, 

intermediate-level persuasion should be similarly as ineffective at changing beliefs about 

the individual as global-level persuasion.2  

The Categorization Perspective is based on Fiske and Neuberg’s (1990) Continuum 

Model of Impression Formation. Based on this model, it was already predicted that there 

would be no differences in terms of effectiveness at changing beliefs about the target 

between superordinate-level (i.e., global-level and intermediate-level) information and 

individual-level information. Since all intermediate categories are superordinate to an 

individual, intermediate-level persuasion should be equally as effective at changing beliefs 

about an individual target as individual-level persuasion regardless of the size of the 

intermediate category. 

                                                      

2 Statistical intuition should not be a factor for the Conditional Perspective. In downward extrapolation 

processes, people do not need to decide whether an intermediate category consists of an adequate number of 

individuals in order to extrapolate from the intermediate category to the global category, as information is 

being extrapolated from the intermediate category to an individual instance. 
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Overview and Goals of the Present Research Program 

The overall goal of this program of research was to demonstrate that level of 

representation should be considered as a property of attitude structure and a property of 

persuasive messages, and thus, should be further investigated as such. Specifically, this 

program of research sought to further understand the effects of level of representation on 

persuasion via the examination of downward extrapolation processes, as well as the 

examination of intermediate categories within both upward and downward extrapolation 

processes. There were a total of four studies conducted in this program of research, each 

with three levels of representation (i.e., individual, intermediate category, and global 

category). The first two studies examined upward extrapolation processes using 

methodology based on the foundation of Paik et al. (2009). The third study investigated 

downward extrapolation processes. The fourth study examined upward and downward 

extrapolation processes simultaneously. 
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Chapter 2 

Study One: Upward Extrapolation with an Intermediate Category 

The main purpose of the first study was to examine the effects of intermediate-level 

information within the context of upward extrapolation. Specifically, this study 

investigated the viability of the two general principles of the effects of level of 

representation on persuasion. The first principle was that persuasive messages that require 

more extreme extrapolation processes should be less persuasive. The second principle was 

that when a persuasive message requires an extrapolation process that is equally as extreme 

as or less extreme than the extrapolation process at belief formation, then the difference in 

terms of persuasive effectiveness between that persuasive message and another persuasive 

message represented at the level of the target should diminish.  

Furthermore, this study examined the viability of the three proposed perspectives: 

the Continuum, Discontinuity, and Conditional Perspectives. Paik et al. (2009) have 

developed an effective design for examining upward extrapolation, and thus, the same 

basic design was used for this study. The global category target in Paik et al. (2009) was a 

novel and fictitious social group (i.e., a nation called Caledonia), and the two levels of 

representation were a single Caledonian named C.E. (i.e., the individual) and Caledonians 

(i.e., the global category). A novel target allowed for the control of potential confounding 

effects due to the potential preconceptions of the target. In order to examine the effects of 

an intermediate category within the context of upward extrapolation, an additional level of 

representation was added, which was the intermediate category of the residents of Oak 

Street—a street in Caledonia where C.E. resides. In order to investigate the viability of the 
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Continuum, Discontinuity, and Conditional Perspectives, subgroup knowledge and 

statistical intuition manipulations were included in this study.  

 

Methods 

Participants. 

Participants included 1434 Queen’s University students enrolled in an introductory 

psychology course. This study was a part of several studies in a one-hour study session and 

participants received one course credit towards their introductory psychology course grade 

for their participation in the session. Participants were free to terminate the study session 

whenever they pleased and if they did so, they still received the course credit. The projected 

minimum sample size for this study was 1350 participants. This value of 1350 was 

generated from the most complex hypothesized interaction, which was a 3 (Statistical 

intuition) x 3 (Belief formation) x 3 (Persuasion) interaction totaling 27 cells, as well as 

the expectation of 50 participants per cell. For the 3 x 3 x 3 interaction, there were about 

53 participants per cell for the sample size of 1434. Although the projected minimum was 

calculated using this informal rule, a formal post-hoc power analysis using GPower (Faul, 

Erdfelder, Buchner, & Lang, 2009) revealed the following information. With an n = 1434, 

α = .05, 1 – β = .80, the effect size of the highest predicted interaction of interest (i.e., a 3 

x 3 x 3 interaction) would have needed to have a small effect size of f = .10 (or n2 = .01) to 

be detected.  

Design. 

The study design was a 3 (Statistical intuition: Large vs. Small vs. No information) 

x 2 (Subgroup knowledge: Information vs. No information) x 3 (Level of representation at 
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belief formation: Individual vs. Intermediate vs. Global) x 3 (Level of representation at 

persuasion: Individual vs. Intermediate vs. Global) between-subjects design. Dependent 

variables included post-persuasion beliefs and attitudes. The persuasion target was a novel 

and fictitious social group (i.e., a nation called Caledonia). The levels of representation of 

information were the following three levels: individual (i.e., a single Caledonian named 

C.E.), intermediate (i.e., a group of residents living on a street in Caledonia called Oak 

Street), and global (i.e., all Caledonians). 

Procedure. 

Eight hundred thirty-three participants completed this study on paper, whereas 601 

participants completed it on the computer via the software platform MediaLab (Jarvis, 

2012; see Appendix A for all Study One materials). The same procedure and materials 

were used for both the paper and computer methods. The reason behind this difference was 

due to a change in lab policy of switching all remaining lab paper studies to computer 

studies between academic years in order to reduce cost and to increase efficiency.  

Statistical intuition. 

The study began with two-thirds of the participants participating in a study that was 

ostensibly unrelated from the rest of the “study”. The other one-third of the participants did 

not participate in this ostensibly unrelated study, and as such were in the control condition. 

Under the guise of the history of public opinion polls, this ostensibly unrelated study 

attempted to manipulate participants’ statistical intuitions. One-third of the participants 

were in the large statistical intuition condition, in which they read a short news article that 

informed them that the opinions of many people (i.e., 2000-3000) were needed to 

accurately extrapolate about the opinions of the general population. Subsequently, they 
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were asked several questions about the article, including a multiple choice question that 

was used as a manipulation check. This question asked about the number of individual 

members of a group must be polled in order to make valid generalizations about the overall 

population to which they belong. 

The second one-third of participants were in the small statistical intuition condition, 

in which they read a similar short news article as the participants in the large statistical 

intuition condition. However, this article informed participants that the opinions of only a 

few people (i.e., 20-30) were needed to accurately extrapolate about the opinions of the 

general population. Subsequently, they were asked the same questions as in the large 

statistical intuition condition. The final one-third of participants were in the control 

condition, where participants’ statistical intuitions were free to vary naturally. Participants 

in the control condition started the experiment at the next phase. 

Subgroup knowledge. 

Next, in order to manipulate subgroup knowledge, half the participants received 

information about the diversity of the subgroups within Caledonia. Participants were 

informed about the key differences among Caledonians of different regions, which should 

have sensitized them to the differences among subgroups of Caledonians and made salient 

the differences between the intermediate category and the global category. The other half 

of the participants were in the control condition and did not receive any information with 

regards to subgroups. Participants in the control condition simply continued onto the next 

phase. 
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Belief formation phase. 

Then participants read a message that included six traits (i.e., friendly, honest, 

caring, curious, emotional, and impulsive) designed to create an overall positive belief 

system about the Caledonians. Level of representation was manipulated using three 

different versions of the message. Participants were randomly assigned to read either one 

of three versions of the message, where all three versions had the exact same content but 

differed in the level of representation of information. One-third of participants were in the 

individual-level condition, in which they received the belief formation message 

represented at the individual level about one Caledonian named C.E., who is a resident of 

Oak Street. Here is an example of the message: “C. E. spends a lot of time helping out 

friends or working on tasks to assist in making life better for the community.” 

Another one-third of participants were in the intermediate-level condition, in which 

they received the belief formation message represented at the intermediate level about the 

residents of Oak Street, which is a street in Caledonia. Here is an example of the message: 

“Residents of Oak Street spend a lot of time helping out friends or working on tasks to 

assist in making life better for others in their community.” The decision to choose the 

residents of Oak Street as the intermediate category was based on the results of a couple of 

pilot studies. Through these studies, it was determined that a suitable intermediate category 

to test the persuasiveness of information about an intermediate category would be: 1) 

distinct from a single individual (e.g., not a group of two individuals), and 2) distinct from 

the global category (e.g., not a group that is too large in size).  

In addition, the intermediate category of the residents of Oak Street was chosen so 

that a sensible statistical intuition manipulation could be created. For the statistical 
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manipulation to be effective, the group size in small statistical intuition manipulation (i.e., 

20-30) needed to be smaller than the intermediate category, and the group size in large 

statistical intuition manipulation (i.e., 2000-3000) needed to be larger than the intermediate 

category. Participants were not informed about the specific number of residents living on 

Oak Street but were told that five families resided on Oak Street. From this information, it 

is plausible that participants inferred that the number of residents living on Oak Street was 

between 20 and 3000. 

The remaining one-third of participants were in the global-level condition, in which 

they received the belief formation message represented at the global level about 

Caledonians. Here is an example of the message: “Caledonians spend a lot of time helping 

out friends or working on tasks to assist in making life better for others in their community.” 

This design allowed for the manipulation of the level of representation of information at 

belief formation without content differences across the different conditions. Participants 

then completed measures of attitudes (e.g., Crites, Fabrigar, & Petty, 1994), beliefs (based 

on Paik et al., 2009), and entitativity (based on Paik et al., 2009) measures directed at the 

global category of Caledonians. 

Persuasion phase. 

Subsequently, participants read a message designed to alter the initial positive 

beliefs about Caledonians that were formed in the previous phase. The message consisted 

of negative information about three of the six target traits (i.e., friendly, honest, caring) 

where the negative information did not logically contradict the positive information learned 

at belief formation but instead offered additional information that challenged initial beliefs 
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about the category. For example, participants read that “while Caledonians spend a lot of 

time in the company of others, they do not seem to enjoy socializing at all.” 

Participants were randomly assigned into three conditions: individual (C.E.), 

intermediate (residents of Oak Street), and global (Caledonians). All three groups received 

messages that contained the same content but each group had a message that was 

represented at a different level of representation. This was similar to the procedure in the 

belief formation phase. Once again, the level of information representation was 

manipulated while maintaining the same message content across conditions. Participants 

then completed measures of attitudes, beliefs, and entitativity measures directed at the 

global category of Caledonians. These measures were the same measures in the same order 

presented to the participants after the belief formation phase.3 

Measures. 

See Table 1 for the descriptive and distribution information for all Study One 

measures. 

Attitudes. 

The attitude measure was used during the belief formation phase, as well as the 

persuasion phase. This measure consisted of eight-items that assessed participants’ 

attitudes towards Caledonians (see Crites, Fabrigar, & Petty, 1994). Each attitude item 

contained a word that could be used to describe the participants’ overall evaluation of 

Caledonians. The eight words were good, bad, desirable, undesirable, like, dislike, positive, 

                                                      

3 Subsequent to the attitudes, beliefs, and entitativity measures, participants completed a cognitive response 

task (see Petty & Cacioppo, 1986). The cognitive response task results were largely similar to, but weaker 

than, the post-persuasion beliefs and attitude results. They were also not central to the analysis of this study 

and were not included in other three studies. Thus, I have elected to not discuss the cognitive response task 

in this paper. 
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and negative. For each attitude item, participants recorded their responses on a 1 to 7 scale, 

where 1 represented Not at all, and 7 represented Definitely. An attitude score was 

computed by reverse-coding the positively worded items (i.e., good, desirable, positive, 

and like) and averaging the scores of the eight items. This was done so that higher values 

would indicate attitudes that were consistent with the direction of the persuasive message.  

Beliefs. 

The belief measure was used during the belief formation phase and the same 

measure was also used during the persuasion phase. This measure consisted of six items 

that assessed participants’ beliefs about three traits about Caledonians (i.e., honest, 

friendly, and caring), along with 14 filler items (see Paik et al., 2009). Each item contained 

a word that described a trait about Caledonians. The six words were honest, dishonest, 

friendly, unfriendly, caring, and uncaring. For each belief item, participants recorded their 

responses on a 1 to 7 scale, where 1 represented Not at all, and 7 represented Definitely. A 

belief score was computed by reverse-coding the positively worded items (i.e., honest, 

friendly, and caring) and averaging the scores of the six items. This was done so that higher 

values would indicate beliefs that were consistent with the direction of the persuasive 

message.  

Entitativity. 

The entitativity measure was used to capture participants’ perception of the global 

category, Caledonians, as a cohesive entity. This measure was used during the belief 

formation phase, as well as the persuasion phase. This measure consisted of three items 

that assessed participants’ beliefs about the entitativity of Caledonians, along with three 

filler items (see Paik et al., 2009). Each entitativity item contained a word that described a 
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belief about Caledonians. The three words were friendly, honest, and caring. For each 

entitativity item, participants recorded their responses on a 1 to 10 scale in terms of the 

similarity among Caledonians, where 1 represented Different, and 10 represented Alike. An 

entitativity score was computed by averaging the scores of the three items. Higher scores 

indicated higher levels of entitativity. 

 

Table 1. Study One: The descriptive and distribution information of the measures. 

 Study One: The descriptive and distribution information of the measures. 

Study One: The descriptive and distribution information of the measures. 

Measure M SD Min – Max Skew Kurtosis Cronbach’s 

Alpha 

Initial attitudes 2.33 0.86 1.00 – 5.88 0.54 0.11 .88 

Post-persuasion 

attitudes 
4.37 1.32 1.00 – 7.00 - 0.16 - 0.44 .94 

Initial beliefs 2.06 0.86 1.00 – 5.17 0.71 - 0.10 .88 

Post-persuasion 

beliefs 
4.46 1.34 1.00 – 7.00 - 0.23 - 0.48 .90 

Initial 

entitativity 
7.26 1.86 1.00 – 10.00 - 0.66 0.30 .86 

Post-persuasion 

entitativity 
4.82 2.16 1.00 – 10.00 0.16 - 0.62 .87 

 

Note. Greater mean values indicate more negative attitudes, more negative beliefs, and 

greater entitativity.  

 

Analyses 

The two different methods of data collection (i.e., paper vs computer) were 

compared to examine whether method type influenced the emergence of key effects of 

interest. These analyses included method type as an independent variable, as well as all 
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possible interaction terms with method type, in addition to the original analyses that 

consisted of the independent variables of interest. All key effects of interest that were 

significant in the original analyses remained significant in the analyses that included 

method type. Furthermore, method type did not significantly interact with any of the key 

effects of interest. These results suggested that method type did not influence the 

emergence of key effects, and thus, the paper and computer results are collapsed in the 

following presentation. 

Manipulation checks. 

A number of manipulation checks were conducted to see if the manipulations were 

effective. 

Statistical intuition. 

In the statistical intuition phase, participants were asked about the number of 

individual members of a group that must be polled in order to make valid generalizations 

about the overall population to which they belong. Ninety-four percent of the participants 

in large statistical condition and 91% of the participants in small statistical condition 

correctly selected the answer that corresponded to the article they read. This indicated that 

most of the participants correctly read the statistical intuition manipulation. 

Subgroup knowledge. 

The goal of the subgroup knowledge manipulation was to help participants 

differentiate between the intermediate category and the global category. If this 

manipulation was effective, then participants in the subgroup knowledge condition should 

perceive more differentiation between the intermediate category and the global category 

than participants in the no subgroup knowledge condition. Consequently, participants in 
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the subgroup knowledge condition should view Caledonians as a less cohesive entity than 

participants in the no subgroup knowledge condition. Thus, the proxy for the subgroup 

knowledge manipulation check was the measure of initial entitativity, where greater scores 

indicated perceptions of higher levels of entitativity. Participants in the subgroup 

knowledge condition (M = 6.84, SD = 1.91) had significantly lower initial entitativity 

scores than participants in the no subgroup knowledge condition (M = 7.66, SD = 1.73), 

t(1432) = 8.53, p < .001, d = 0.45. These results suggested that the subgroup knowledge 

manipulation was effective. 

Belief formation. 

The belief formation manipulation check was completed using the belief and 

attitude measures. After reading the belief formation messages, participants formed beliefs 

(M = 2.06, SD = 0.86) about Caledonians that were significantly more positive than the 

midpoint (4) on the beliefs scale t(1433) = - 85.88, p < .001, d = - 2.26.4 The attitude scores 

should be slightly weaker than the belief scores, as attitudes about the target should be 

derived from beliefs targets in this study. Similarly, participants formed attitudes (M = 

2.33, SD = 0.86) about Caledonians that were significantly more positive than the midpoint 

(4) on the attitude scale, t(1431) = - 73.73, p < .001, d = - 1.94. These results would indicate 

that participants formed initial positive beliefs and attitudes about Caledonians. 

 

 

 

                                                      

4 The values are coded so that greater values indicate more negative beliefs and attitudes. Greater values 

indicated more belief and attitude change, as the direction of the persuasive message was negative. 
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Analyses of belief and attitude change effects. 

Two analyses were conducted to examine belief and attitude change effects. These 

analyses used post-persuasion beliefs and post-persuasion attitudes about Caledonians as 

dependent variables, respectively. 

Post-persuasion beliefs as the dependent variable. 

A 3 (Statistical Intuition) x 2 (Subgroup knowledge) x 3 (Level of representation at 

belief formation) x 3 (Level of representation at persuasion) between-participants 

ANCOVA was conducted, with post-persuasion beliefs about Caledonians as the 

dependent variable, and initial beliefs about Caledonians as the covariate. Only effects of 

theoretical interest are discussed in the following sections. The results of all other effects 

can be found in Table 2.  

Main effects. 

One key finding in the past literature is that persuasive messages that required no 

extrapolation tended to be more effective than messages that required extrapolation (e.g., 

Paik et al., 2009). This idea was tested via the main effect of level of representation at 

persuasion, which was significant, F(2, 1379) = 161.39, p < .001, ηp
2 = .19. Planned 

comparisons indicated that global-level persuasion (M = 5.01, SD = 1.16) was significantly 

more effective at belief change about the global category than intermediate-level 

persuasion (M = 4.67, SD = 1.16), F(1, 1379) = 80.60, p < .001, ηp
2 = .06, as well as 

individual-level persuasion (M = 3.70, SD = 1.16), F(1, 1379) = 1199.70, p < .001, ηp
2 = 

.46. Intermediate-level persuasion was significantly more effective at belief change about 

the global category than individual-level persuasion, F(1, 1379) = 658.37, p < .001, ηp
2 = 

.32. These results supported the general principle that persuasive messages that required 
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more extreme extrapolation processes were less persuasive, as global-level persuasion was 

more effective at changing beliefs about the global category target than intermediate-level 

persuasion, and intermediate-level persuasion in turn was more effective than individual-

level persuasion. 

Past results have shown null results for the main effect of level of representation at 

belief formation (e.g., Paik et al., 2009). Thus, there were no expectations for a main effect 

of belief formation. However, the results in the current analysis revealed a significant main 

effect of belief formation, F(2, 1379) = 29.54, p < .001, ηp
2 = .04. Planned contrasts showed 

that initial beliefs based on global-level information (M = 4.13, SD = 1.16) were more 

resistant to belief change about the global category than initial beliefs based on 

intermediate-level information (M = 4.51, SD = 1.16), F(1, 1379) = 97.63, p < .001, ηp
2 = 

.07, as well as initial beliefs based on individual-level information (M = 4.74, SD = 1.16), 

F(1, 1379) = 251.44, p < .001, ηp
2 = .15. Initial beliefs based on intermediate-level 

information were more resistant to persuasion about the global category than initial beliefs 

based on individual-level information, F(1, 1379) = 35.72, p < .001, ηp
2 = .02.  

These results illustrated that the more extreme the amount of extrapolation was at 

belief formation, the less resistant the beliefs were at persuasion. The main effect of belief 

formation mirrored the main effect of persuasion, as global-level belief formation was the 

most resistant and individual-level belief formation was the least resistant to persuasion, 

and global-level persuasion was the most effective and individual-level persuasion was the 

least effective. However, the main effect of level of representation at belief formation (ηp
2 

= .04) seemed to be weaker than the main effect level of representation at persuasion (ηp
2 

= .19).  
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The Study One persuasion main effect had a similar pattern of effects as the 

persuasion main effects found in Paik et al. (2009). The Study One belief formation main 

effect was significant, whereas the Paik et al. (2009) belief formation main effects were 

null. The Paik et al. (2009) results would suggest that the Study One belief formation main 

effect may have been anomalous. However, it is plausible that the belief formation main 

effect was present but weak. The belief formation main effect may not have been detected 

in the three Paik et al. (2009) studies due to the relatively small sample sizes (n = 157 to 

222). The later examinations of belief formation will help clarify this matter. 

 Two-way interaction. 

The primary two-way interaction of interest was the interaction between level of 

representation at belief formation and level of representation at persuasion, which was 

significant, F(4, 1379) = 13.54, p < .001, ηp
2 = .04 (see Figure 5). The general principle 

that the more extreme the extrapolation process a message requires, the less persuasive the 

message becomes was seen in the main effect of level of representation at persuasion. 

However, it was also predicted that the effectiveness of persuasive messages is contingent 

on the level of representation of information at belief formation. When a persuasive 

message requires an extrapolation process that is equally as extreme as or less extreme than 

the extrapolation process at belief formation, then the difference in terms of persuasive 

effectiveness between that persuasive message and another persuasive message 

represented at the level of the target should diminish. For instance, if beliefs about 

Caledonians were based on a Caledonian, C.E., then the difference in terms of belief change 

effectiveness between a persuasive message represented with C.E. (or the residents of Oak 

Street) and another persuasive message represented with Caledonians should diminish. 
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In the right set of columns in Figure 5, initial beliefs about the global category were 

based on global-level information. Here, it can be seen that global-level persuasion (i.e., 

solid bar; M = 4.94, SD = 1.18) was more effective at belief change about the global 

category than intermediate-level persuasion (i.e., dotted bar; M = 4.13, SD = 1.17), F(1, 

1379) = 153.05, p < .001, ηp
2 = .10, as well as individual-level persuasion (i.e., striped bar; 

M = 3.34, SD = 1.17), F(1, 1379) = 603.87, p < .001, ηp
2 = .30. It can also be seen that 

intermediate-level persuasion was more effective at belief change about the global category 

than individual-level persuasion, F(1, 1379) = 148.90, p < .001, ηp
2 = .10. As seen 

previously in the main effect, these results demonstrated that persuasive messages that 

required more extreme extrapolation processes were less persuasive. 

Figure 5. Study One: A two-way interaction between level of representation at belief formation and level of representation at persuasion with post-persuasion beliefs about Caledonians as the dependent variable. 

Study One: A two-way interaction between level of representation at belief formation and 

level of representation at persuasion with post-persuasion beliefs about Caledonians as 

the dependent variable. 

 

Note. In this figure, the x-axis is the level of representation at belief formation, the y-axis 

is post-persuasion beliefs such that greater values indicate more belief change, and the lines 

indicate the levels of representation at persuasion.5 

                                                      

5 All figures in this document are presented in the same manner. 
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In the centre set of columns in Figure 5, initial beliefs about the global category 

were based on intermediate-level information. Here, it can be seen that global-level 

persuasion (M = 5.06, SD = 1.16) was equally as effective at belief change about the global 

category as intermediate-level persuasion (M = 5.00, SD = 1.17), F(1, 1379) = 0.88, p = 

.35, ηp
2 < .001, but was more effective at belief change about the global category than 

individual-level persuasion (M = 3.46, SD = 1.18), F(1, 1379) = 606.89, p < .001, ηp
2 = .30. 

It can also be seen that intermediate-level persuasion was more effective at belief change 

about the global category than individual-level persuasion, F(1, 1379) = 561.64, p < .001, 

ηp
2 = .29. 

The key finding to note here is that when global category beliefs were based on 

intermediate-level information, global-level persuasion and intermediate-level persuasion 

were both equally as effective at changing beliefs about the global category. It is speculated 

that this is because global-level persuasion and intermediate-level persuasion both required 

an extrapolation process that was equally as extreme as or less extreme than the 

extrapolation process at belief formation, which was based on intermediate-level 

information. Individual-level persuasion remained the least effective at changing beliefs 

about the global category because individual-level persuasion required an extrapolation 

process that was more extreme than the extrapolation process at belief formation. 

In the left set of columns in Figure 5, initial beliefs about the global category were 

based on individual-level information. Here, it can be seen that global-level persuasion (M 

= 5.02, SD = 1.18) was more effective at belief change about the global category than 

intermediate-level persuasion (M = 4.87, SD = 1.17), F(1, 1379) = 5.09, p = .02, ηp
2 = .003, 
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although this difference was comparatively weak. Global-level persuasion was also more 

effective at belief change about the global category than individual-level persuasion (M = 

4.31, SD = 1.19), F(1, 1379) = 117.76, p < .001, ηp
2 = .08. In addition, it can be seen that 

intermediate-level persuasion was more effective at belief change about the global category 

than individual-level persuasion, F(1, 1379) = 73.88, p < .001, ηp
2 = .05.  

The key point of emphasis in these results in this set of columns is the magnitude 

of differences in terms of persuasive effectiveness among global-level, intermediate-level, 

and individual-level persuasion has decreased substantially compared to the other two sets 

of columns. Specifically, although both global-level persuasion and intermediate-level 

persuasion were significant more effective than individual-level persuasion, this difference 

seemed to be smaller than what was observed in the right and centre set of columns. It is 

speculated that this is because in the left set of columns where beliefs were based on 

individual-level information, global-level persuasion, intermediate-level persuasion, and 

individual-level persuasion all required extrapolation processes that were equally as 

extreme as or less extreme than the extrapolation process at belief formation. Thus, all three 

types of persuasion were relatively effective at changing beliefs about the global category. 

Three-way interactions. 

Two of the three-way interactions were used to examine the viability of the three 

perspectives: the Continuum, Discontinuity, and Conditional Perspectives. For upward 

extrapolation, these perspectives predict the possible trajectories of the intermediate 

categories in terms of its persuasive effectiveness on global targets as intermediate 

categories increase in size. Recall that the Continuum Perspective posits that intermediate-

level persuasion targeted at global categories operates as a function of group size in a 
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roughly linear fashion. If this was the case, then the persuasive effectiveness of 

intermediate-level persuasion should be distinguishable from global-level persuasion, and 

the effectiveness of intermediate-level persuasion should be somewhere in between that of 

global-level persuasion and individual-level persuasion. Contrarily, the Discontinuity 

Perspective postulates that the effectiveness of intermediate-level persuasion quickly shifts 

from that of individual-level persuasion to that of global-level persuasion as the 

intermediate category size increases. If this was the case, then the difference in terms of 

persuasive effectiveness between intermediate-level persuasion and global-level 

persuasion should be minimal. 

I predicted that the Continuum and the Discontinuity perspectives would emerge 

under different conditions—a perspective that is termed the Conditional Perspective. One 

of the predicted conditions is when people have different levels of subgroup knowledge. 

The Continuum Perspective should emerge when participants have subgroup knowledge 

about the global category, as they should be more likely to distinguish between the 

intermediate category and the global category. The Discontinuity Perspective should 

emerge when participants have no subgroup knowledge about the global category, as they 

should be less likely to distinguish between the intermediate category and the global 

category. This prediction was examined via the three-way interaction among subgroup 

knowledge, level of representation at belief formation, and level of representation at 

persuasion, which was significant, F(4, 1379) = 2.95, p = .02, ηp
2 = .008 (see Figure 6). 

In Panel A of Figure 6 is a depiction of the results when participants received 

information about the subgroups of the global category. In the right set of columns where 

beliefs about the global category target were based on global-level information, global-
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level persuasion (M = 4.88, SD = 1.17) was more persuasive than intermediate-level 

persuasion (M = 4.00, SD = 1.17), F(1, 1379) = 91.29, p < .001, ηp
2 = .06. In the centre set 

of columns where beliefs about the global category target were based on intermediate-level 

information, global-level persuasion (M = 4.85, SD = 1.16) was no different than 

intermediate-level persuasion (M = 4.81, SD = 1.17) at persuasive effectiveness, F(1, 1379) 

= 0.14, p = .71, ηp
2 < .001. In the left set of columns where beliefs about the global category 

target were based on individual-level information, global-level persuasion (M = 5.10, SD 

= 1.17) was more persuasive than intermediate-level persuasion (M = 4.58, SD = 1.18), 

F(1, 1379) = 32.81, p < .001, ηp
2 = .02. It can be seen that there was separation between 

global-level and intermediate-level persuasion in terms of persuasive effectiveness in the 

left and right set of columns, in which the persuasive effectiveness of global-level 

persuasion was greater than intermediate-level persuasion, providing some support for the 

Continuum Perspective over the Discontinuity Perspective. 

In Panel B of Figure 6 is a depiction of the results when participants did not receive 

information about the subgroups of the global category. In the right set of columns where 

beliefs about the global category target were based on global-level information, global-

level persuasion (M = 5.00, SD = 1.17) was more persuasive than intermediate-level 

persuasion (M = 4.26, SD = 1.17), F(1, 1379) = 63.48, p < .001, ηp
2 = .04. In the centre set 

of columns where beliefs about the global category target were based on intermediate-level 

information, global-level persuasion (M = 5.28, SD = 1.17) was no different than 

intermediate-level persuasion (M = 5.19, SD = 1.17) in terms of persuasive effectiveness, 

F(1, 1379) = 0.94, p = .33, ηp
2 < .001. In the left set of columns where beliefs about the 

global category target were based on individual-level information, global-level persuasion 
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(M = 4.94, SD = 1.16) was less persuasive than intermediate-level persuasion (M = 5.17, 

SD = 1.17), F(1, 1379) = 6.52, p = .01, ηp
2 = .005.  

It seemed that the separation between global-level and intermediate-level 

persuasion in terms of persuasive effectiveness in the left and right set of columns was 

smaller in the no subgroup knowledge condition (Panel B of Figure 6) compared to the 

results in the subgroup knowledge condition (Panel A of Figure 6). In fact, in the left set 

of columns where initial beliefs were based on individual-level information in the no 

subgroup knowledge condition, intermediate-level persuasion was more effective than 

global-level persuasion, although this effect was a comparatively weak one. The minimal 

separation between global-level persuasion and intermediate-level persuasion in the no 

subgroup knowledge condition provided some support for the Discontinuity Perspective 

over the Continuum Perspective.  

In addition, there seemed in be more of a linear pattern in terms of persuasive 

effectiveness from individual-level persuasion to global-level persuasion for the subgroup 

knowledge condition compared to the no subgroup knowledge condition. These differences 

are noticeable at global-level belief formation and individual-level belief formation. The 

linear patterns in the subgroup knowledge condition seemed to be more reflective of the 

actual group size of the three levels of representation, as the intermediate category of Oak 

Street (i.e., five families) is numerically closer to an individual (i.e., C.E.) than to the people 

of an entire country (i.e., all Caledonians). In summary, the differences between the 

subgroup knowledge and no subgroup knowledge conditions seemed to provide support 

for the Conditional Perspective, as the Continuum Perspective seemed to emerge when 
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participants had subgroup information, while the Discontinuity Perspective seemed to 

emerge when participants did not have subgroup information.  

The second three-way interaction of interest was statistical intuition by level of 

representation at belief formation by level of representation at persuasion. This test was 

also used to examine the viability of the three perspectives: Continuum, Discontinuity, and 

Conditional. However, this three-way interaction was non-significant, F(8, 1379) = 1.01, 

p = .42, ηp
2 = .006. There are a couple possible explanations for this non-significant 

interaction. First, it could be that the statistical intuition manipulation did not work. The 

manipulation check would suggest that over 90% of participants correctly read the 

statistical intuition manipulation. However, it could be possible that the participants did 

not internalize the statistical intuition manipulation and did not generalize the manipulation 

to the extrapolation processes in the study. Second, it could be that the statistical intuition 

manipulation was effective but simply did not influence extrapolation processes. 

Replication with different statistical intuition manipulations should help to clarify these 

results. 
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Figure 6. Study One: A three-way interaction among subgroup knowledge, level of representation at belief formation, and level of representation at persuasion with post-persuasion beliefs about Caledonians as the dependent variable. 

Study One: A three-way interaction among subgroup knowledge, level of representation at 

belief formation, and level of representation at persuasion with post-persuasion beliefs 

about Caledonians as the dependent variable. 
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Four-way interaction. 

Another interaction of interest was the four-way interaction among statistical 

intuition, subgroup knowledge, level of representation at belief formation, and level of 

representation at persuasion. There were no specific expectations for this interaction, 

however, it is plausible for statistical intuition and subgroup knowledge to interact with 

belief formation and persuasion, and influence the emergence of the Continuum and 

Discontinuity Perspectives. For instance, it is possible that the Continuum Perspective only 

emerges when two conditions are satisfied: people have subgroup knowledge and small 

statistical intuition. However, this four-way interaction did not influence the emergence of 

the two perspectives, as the interaction was non-significant, F(8, 1379) = 0.64, p = .74, ηp
2 

= .004. 
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Table 2. Study One: The fixed-effects ANCOVA with post-persuasion beliefs about Caledonians as the dependent variable. 

Study One: The fixed-effects ANCOVA with post-persuasion beliefs about Caledonians as 

the dependent variable. 

 

Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

Initial beliefs 1.34 1 1.34 0.99 .32 .001 

Statistical Intuition 1.49 2 0.72 0.54 .59 .001 

Subgroup Knowledge 10.77 1 10.77 7.95 .005 .006 

Belief Formation 80.07 2 40.03 29.54 < .001 .04 

Persuasion 437.37 2 218.68 161.39 < .001 .19 

Statistical Intuition x 

Subgroup Knowledge 
5.55 2 2.78 2.05 .13 .003 

Statistical Intuition x 

Belief Formation 
2.34 4 0.59 0.43 .79 .001 

Statistical Intuition x 

Persuasion 
4.80 4 1.20 0.89 .47 .003 

Subgroup Knowledge x  

Belief Formation 
6.50 2 3.25 2.40 .09 .003 

Subgroup Knowledge x 

Persuasion 
10.72 2 5.36 3.96 .02 .006 

Belief Formation x 

Persuasion 
73.37 4 18.34 13.54 < .001 .04 

Statistical Intuition x 

Subgroup Knowledge x 

Belief Formation 

 

3.46 4 0.86 0.64 .64 .002 
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Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

 

Statistical Intuition x  

Subgroup Knowledge x  

Persuasion 

5.29 4 1.32 0.98 .42 .003 

Statistical Intuition x  

Belief Formation x  

Persuasion 

10.98 8 1.37 1.01 .42 .006 

Subgroup Knowledge x  

Belief Formation x  

Persuasion 

16.00 4 4.00 2.95 .02 .008 

Statistical Intuition x  

Subgroup Knowledge x  

Belief Formation x  

Persuasion 

6.96 8 0.87 0.64 .74 .004 

Error 1868.59 1379 1.36    

 

Post-persuasion attitudes as the dependent variable. 

A second analysis was conducted using post-persuasion attitudes as the dependent 

variable.6 The results largely paralleled the results of post-persuasion beliefs, although the 

post-persuasion attitudes results were slightly weaker. Post-persuasion attitudes results 

were expected to be weaker than post-persuasion beliefs results, as the belief formation 

and persuasive information directly targeted beliefs and subsequently, changed attitudes. 

The information at belief formation was generally positive (i.e., friendly, honest, and 

caring), which should have led to generally positive initial attitudes. The information at 

persuasion was generally negative (i.e., unfriendly, dishonest, and uncaring), which should 

                                                      

6 The post-persuasion attitude scores for five participants were missing due to these participants not 

completing the attitude measures in the paper copy version of this study. Thus, these participants were 

removed from the post-persuasion attitudes analysis. 
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have led to relatively negative post-persuasion attitudes. A 3 (Statistical intuition) x 2 

(Subgroup knowledge) x 3 (Level of representation at belief formation) x 3 (Level of 

representation at persuasion) between-participants ANCOVA was conducted, with post-

persuasion attitudes about Caledonians as the dependent variable and initial attitudes about 

Caledonians as the covariate. Only effects of theoretical interest are discussed in the 

following sections. The results of all other effects can be found in Table 3. 

Main effects. 

Similar to post-persuasion beliefs, it was found that persuasive messages that 

required more extreme extrapolation processes were less persuasive. This premise was 

supported by the significant main effect of level of representation at persuasion, F(2, 1374) 

= 141.19, p < .001, ηp
2 = .17. Planned comparisons indicated that global-level persuasion 

(M = 4.84, SD = 1.16) was significantly more effective at attitude change about the global 

category than intermediate-level persuasion (M = 4.62, SD = 1.16), F(1, 1374) = 34.10, p 

< .001, ηp
2 = .002, as well as individual-level persuasion (M = 3.65, SD = 1.16), F(1, 1374) 

= 997.82 p < .001, ηp
2 = .42. Intermediate-level persuasion was significantly more effective 

at attitude change about the global category than individual-level persuasion, F(1, 1374) = 

662.98, p < .001, ηp
2 = .32. 

Similar to post-persuasion beliefs, it was found that the more extreme the amount 

of extrapolation was at belief formation, the less resistant the attitudes were at persuasion. 

The main effect of level of representation at belief formation was significant, F(2, 1374) = 

18.19, p < .001, ηp
2 = .03. Planned contrasts showed that initial attitudes based on global-

level information (M = 4.11, SD = 1.17) were more resistant to attitude change about the 

global category than initial attitudes based on intermediate-level information (M = 4.43, 
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SD = 1.16), F(1, 1374) = 69.91, p < .001, ηp
2 = .05, as well as initial attitudes based on 

individual-level information (M = 4.56, SD = 1.17), F(1, 1374) = 139.51, p < .001, ηp
2 = 

.09. Initial attitudes on based on intermediate-level information were more resistant to 

persuasion than initial attitudes based on individual-level information, F(1, 1374) = 11.91, 

p < .001, ηp
2 = .009.  

Similar to post-persuasion beliefs, the belief formation main effect mirrored the 

persuasion main effect for post-persuasion attitudes. Initial attitudes based on global-level 

information were the most resistant to persuasion and initial attitudes based on individual-

level information were the least resistant, and global-level persuasion was the most 

persuasive and individual-level persuasion was the least persuasive. However, the effects 

of level of representation at belief formation (ηp
2 = .03) seemed weaker than the effects 

level of representation at persuasion (ηp
2 = .17).  

 Two-way interaction. 

The primary two-way interaction of interest of level of representation at belief 

formation and level of representation at persuasion was significant, F(4, 1374) = 13.63, p 

< .001, ηp
2 = .04 (see Figure 7). Recall that it was predicted that when a persuasive message 

requires an extrapolation process that is equally as extreme as or less extreme than the 

extrapolation process at belief formation, then the persuasive message should be relatively 

effective compared to a persuasive messaged represented at the level of the target. As in 

post-persuasion beliefs, the predicted results were found in post-persuasion attitudes. 

In the right set of columns of Figure 7, initial attitudes about the global category 

were based on global-level information. Here, it can be seen that global-level persuasion 

(i.e., solid bar; M = 4.81, SD = 1.17) was more effective at attitude change about the global 
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category than intermediate-level persuasion (i.e., dotted bar; M = 4.14, SD = 1.17), F(1, 

1374) = 105.72, p < .001, ηp
2 = .07, as well as individual-level persuasion (i.e., striped bar; 

M = 3.38, SD = 1.16), F(1, 1374) = 479.46, p < .001, ηp
2 = .26. It can also be seen that 

intermediate-level persuasion was more effective at attitude change about the global 

category than individual-level persuasion, F(1, 1374) = 134.91, p < .001, ηp
2 = .09.  

Figure 7. Study One: A two-way interaction between level of representation at belief formation and level of representation at persuasion with post-persuasion attitudes about Caledonians as the dependent variable. 

Study One: A two-way interaction between level of representation at belief formation and 

level of representation at persuasion with post-persuasion attitudes about Caledonians as 

the dependent variable. 

 

 

 

These results show that when initial attitudes about the global category were based 

on global category information, global-level persuasion was the most effective at changing 

attitudes about the global category, as it required no extrapolation. Intermediate-level and 

individual-level persuasion required extrapolation processes that were more extreme than 

the extrapolation process in attitude formation, which was based on global-level 

information. Thus, intermediate-level and individual-level persuasion were less effective 
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at changing attitudes about the global category than global-level persuasion. Intermediate-

level persuasion was more effective at changing attitudes about the global category than 

individual-level information because intermediate-level persuasion required a less extreme 

extrapolation process compared to individual-level persuasion. 

In the centre set of columns of Figure 7, initial attitudes about the global category 

were based on intermediate-level information. Here, it can be seen that global-level 

persuasion (M = 4.96, SD = 1.16) was equally as effective at attitude change about the 

global category as intermediate-level persuasion (M = 4.94, SD = 1.16), F(1, 1374) = 0.07, 

p = .79, ηp
2 < .001, but was more effective at attitude change about the global category than 

individual-level persuasion (M = 3.39, SD = 1.16), F(1, 1374) = 577.28, p < .001, ηp
2 = .30. 

It can also be seen that intermediate-level persuasion was more effective at attitude change 

about the global category than individual-level persuasion, F(1, 1374) = 564.83, p < .001, 

ηp
2 = .29.  

The key finding to note here is that when global category attitudes were based on 

intermediate-level information, global-level persuasion and intermediate-level persuasion 

were both equally as effective at changing attitudes about the global category. It is 

speculated that this is because global-level and intermediate-level persuasion both required 

an extrapolation process that was equally as extreme as or less extreme than the 

extrapolation process at belief formation, where initial beliefs were based on intermediate-

level information. Individual-level persuasion remained the least effective at changing 

attitudes about the global category because individual-level persuasion required an 

extrapolation process that was more extreme than the extrapolation process at belief 

formation. 
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In the left set of columns of Figure 7, initial attitudes about the global category were 

based on individual-level information. Here, it can be seen that global-level persuasion (M 

= 4.74, SD = 1.17) was no different in terms of effectiveness at attitude change about the 

global category than intermediate-level persuasion (M = 4.77, SD = 1.16), F(1, 1374) = 

0.19, p = .66, ηp
2 < .001. Global-level persuasion was more effective at attitude change 

about the global category than individual-level persuasion (M = 4.17, SD = 1.17), F(1, 

1374) = 76.82, p < .001, ηp
2 = .05, and so was intermediate-level persuasion, F(1, 1374) = 

84.81, p < .001, ηp
2 = .06. 

Similar to the results in post-persuasion beliefs, the magnitude of the differences in 

terms of persuasive effectiveness among global-level persuasion, intermediate-level 

persuasion, and individual-level persuasion seemed to have decreased substantially in the 

left set of columns compared to the other two sets of columns. Specifically, although both 

global-level persuasion and intermediate-level persuasion were significant more effective 

at persuasion than individual-level persuasion, this difference was seemed smaller than 

what was observed in the right and centre set of columns. It is speculated that this is because 

in the left set of columns where beliefs were based on individual-level information, global-

level persuasion, intermediate-level persuasion, and individual-level persuasion all 

required extrapolation processes that were equally as extreme as or less extreme than the 

extrapolation process at belief formation. Thus, all three types of persuasion were relatively 

effective at changing attitudes about the global category. 

Three-way interactions. 

The three-way interactions were used to examine the viability of the three 

perspectives: the Continuum, Discontinuity, and Conditional Perspectives. Unlike in post-
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persuasion beliefs, the proposed conditional factor of these three perspectives, subgroup 

knowledge did not influence the emergence of either the Continuum or the Discontinuity 

Perspective. The subgroup knowledge, level of representation at belief formation, and level 

of representation at persuasion interaction was non-significant, F(4, 1374) = 1.77, p = .13, 

ηp
2 = .005. Since the interaction was not significant, no formal post-hoc tests were 

conducted. However, this interaction was further examined for exploratory purposes and 

the pattern of effects seemed similar to those found in post-persuasion beliefs (see Figure 

8). These results are conceivable because post-persuasion attitudes effects were predicted 

to be weaker than post-persuasion belief effects. Thus, it is plausible for the three-way 

interaction of subgroup knowledge, level of representation at belief formation, and level of 

representation at persuasion to be significant for post-persuasion beliefs but not for post-

persuasion attitudes.  

The other proposed conditional factor of these three perspectives, statistical 

intuition, did not influence the emergence of either the Continuum Perspective or the 

Discontinuity Perspective. The statistical intuition, level of representation at belief 

formation, and level of representation at persuasion interaction was non-significant, F(8, 

1374) = 0.76, p = .64, ηp
2 = .004. It is suspected that the statistical intuition manipulation 

either did not work, or worked but did not influence the extrapolation processes. 
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Figure 8. Study One: A three-way interaction among subgroup knowledge, level of representation at belief formation, and level of representation at persuasion with post-persuasion attitudes about Caledonians as the dependent variable. 

Study One: A three-way interaction among subgroup knowledge, level of representation at 

belief formation, and level of representation at persuasion with post-persuasion attitudes 

about Caledonians as the dependent variable. 
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Four-way interaction. Another interaction of interest was the four-way interaction 

among statistical intuition, subgroup knowledge, level of representation at belief 

formation, and level of representation at persuasion. Although there were no specific 

expectations, it is possible that the Continuum Perspective only emerges when two 

conditions are satisfied: people have subgroup knowledge and small statistical intuition. 

The result found was similar to the same interaction in post-persuasion beliefs, as this four-

way interaction was non-significant, F(8, 1374) = 0.99, p = .44, ηp
2 = .006. 
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Table 3. Study One: The fixed-effects ANCOVA with post-persuasion attitudes about Caledonians as the dependent variable. 

Study One: The fixed-effects ANCOVA with post-persuasion attitudes about Caledonians 

as the dependent variable. 

 

Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

Initial attitudes 25.04 1 25.04 18.53 < .001 .02 

Statistical Intuition 3.89 2 1.94 1.44 .24 .002 

Subgroup Knowledge 24.83 1 24.83 18.37 < .001 .01 

Belief Formation 49.17 2 24.58 18.19 < .001 .03 

Persuasion 381.65 2 190.82 141.19 < .001 .17 

Statistical Intuition x 

Subgroup Knowledge 
1.28 2 0.64 0.48 .62 .001 

Statistical Intuition x 

Belief Formation 
0.95 4 0.24 0.18 .95 .001 

Statistical Intuition x 

Persuasion 
6.65 4 1.66 1.23 .30 .004 

Subgroup Knowledge x  

Belief Formation 
5.88 2 2.94 2.18 .11 .003 

Subgroup Knowledge x 

Persuasion 
6.83 2 3.42 2.53 .08 .004 

Belief Formation x 

Persuasion 
73.69 4 18.42 13.63 < .001 .04 

Statistical Intuition x 

Subgroup Knowledge x 

Belief Formation 

 

7.99 4 2.00 1.48 .21 .004 
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Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

 

Statistical Intuition x  

Subgroup Knowledge x  

Persuasion 

6.13 4 1.53 1.13 .34 .003 

Statistical Intuition x  

Belief Formation x  

Persuasion 

8.14 8 1.02 0.76 .64 .004 

Subgroup Knowledge x  

Belief Formation x  

Persuasion 

9.58 4 2.39 1.77 .13 .005 

Statistical Intuition x  

Subgroup Knowledge x  

Belief Formation x  

Persuasion 

10.70 8 1.34 0.99 .44 .006 

Error 1856.99 1374 1.35    

 

Discussion 

 Study One generally supported the findings of Paik et al. (2009). Similar to Paik et 

al. (2009), Study One demonstrated that persuasive messages that required no extrapolation 

were more effective at persuasion than messages that required extrapolation. Furthermore, 

it was shown the effectiveness of the persuasive messages was contingent on the level of 

representation of information at belief formation. An unexpected belief formation main 

effect was found, as initial beliefs that required no extrapolation were more resistant to 

persuasion than initial beliefs that required extrapolation. 

Of most importance to Study One was the inclusion of the intermediate category as 

a level of representation, which allowed for the examination of upward extrapolation 

processes with an intermediate category. Results showed that persuasive messages that 

required more extreme extrapolation processes were less persuasive, as the persuasive 
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effectiveness of global level-persuasion was the strongest, followed by intermediate-level 

persuasion, and then individual-level persuasion. In addition, it was found that the more 

extreme the amount of extrapolation was at belief formation, the less resistant the beliefs 

were at persuasion. Furthermore, the effectiveness of the persuasive messages was 

contingent on the level of representation of information at belief formation. Specifically, 

when a persuasive message directed at the global target required an extrapolation process 

that was equally as extreme as or less extreme than the extrapolation process at belief 

formation, then the difference in terms of persuasive effectiveness between that persuasive 

message and another persuasive message represented at the global level diminished. 

 Another goal of this study was to test the viability of the three perspectives: 

Continuum, Discontinuity, and Conditional. This study provided some evidence for the 

Conditional Perspective, as the Continuum Perspective emerged when participants 

received subgroup knowledge about the global category, and the Discontinuity Perspective 

emerged when participants did not receive subgroup information about the global category. 

It was hypothesized that statistical intuition was another factor that would influence the 

emergence of the Continuum and the Discontinuity Perspectives. However, statistical 

intuition did not influence belief change, which suggested that the hypothesis was incorrect 

or the statistical manipulation did not work.  
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Chapter 3 

Study Two: Upward Extrapolation with an Intermediate Category Take 

Two 

 Like Study One, Study Two examined upward extrapolation with a global category 

as a target and included an intermediate category. There were three goals of Study Two. 

The first goal was to conceptually replicate Study One in order to further support the 

findings of Study One. Thus, the effects predicted in Study One also apply to Study Two. 

The second goal was to examine the generalizability of the results of Study Two to other 

targets. In this study, the global category target was a group of fictitious animals named 

hintanas, and the three levels of representation were: a single hintana named Hayden (i.e., 

the individual), a subgroup of hintanas called Clan 14 (i.e., the intermediate category), and 

all hintanas (i.e., the global category). The third goal was to address the questions 

surrounding the statistical intuition manipulation in Study One. The new statistical 

manipulation in Study Two was constructed to increase psychological salience and 

generalizability. This new procedure includes numerous feedback cycles, in which 

participants learn the ostensibly “correct” number of individuals needed for appropriate 

extrapolation to a global category.  

 

Methods 

Participants. 

A total of 910 Queen’s University students participated in this study. Participants 

included 766 Queen’s University students enrolled in an introductory psychology course 
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who completed the study in the laboratory and 144 Queen’s University students enrolled 

in an upper year psychology course who completed the study online. This study was a part 

of several studies in a one-hour study session and participants received one course credit 

towards their course grade for their participation. Participants were free to terminate the 

study session whenever they pleased and if they did so, they still received the course credit.  

The projected minimum sample size for this study was about 900 participants. This 

value of 900 was generated from the most complex hypothesized interaction, which was a 

2 (Statistical intuition / Subgroup knowledge) x 3 (Belief formation) x 3 (Persuasion) 

totaling 18 cells, as well as the expectation of 50 participants per cell. For the 2 x 3 x 3 

interaction, there was about 50 participants per cell for the sample size of 910. Although 

the projected minimum was calculated using this informal rule, a formal post-hoc power 

analysis using GPower (Faul et al., 2009) revealed the following information. With an n = 

910, α = .05, 1 – β = .80, the effect size of the highest predicted interaction of interest (i.e., 

a 2 x 3 x 3 interaction) would have needed to have a small effect size of f = .12 (or n2 = 

.01) to be detected. 

Design. 

The study design was a 2 (Statistical intuition: Large vs. Small) x 2 (Subgroup 

knowledge: Information vs. No information) x 3 (Level of representation at belief 

formation: Individual vs. Intermediate vs. Global) x 3 (Level of representation at 

persuasion: Individual vs. Intermediate vs. Global) between-subjects design. Dependent 

variables included post-persuasion beliefs and attitudes. The persuasion target was a novel 

and fictitious group of animals called hintanas. The levels of representation of information 
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were the following three levels: individual (i.e., a single hintana named Hayden), 

intermediate (i.e., a subgroup of hintanas called Clan 14), and global (i.e., all hintanas). 

Procedure. 

Seven hundred sixty-six participants completed the study via the software platform 

MediaLab (Jarvis, 2012) on a computer in the laboratory, while 144 participants completed 

the study online (Qualtrics, 2018; see Appendix B for all Study Two materials). The same 

procedure and materials were used for both the laboratory and online methods.  

Statistical intuition. 

The study began with the participants participating in a study that was ostensibly 

unrelated from the rest of the study. Under the guise of the statistical research, this 

ostensibly unrelated study attempted to manipulate participants’ statistical intuitions. 

Participants were told that a minimum number of “x” individuals within a group of objects 

was needed in order to accurately evaluate a group of objects. Participants were led to 

believe that statistical researchers wanted to know if participants intuitively knew this 

number. Subsequently, they were presented with 13 scenarios in which they had to guess 

the minimum number of “x” individuals within the group of objects that was needed to 

accurately evaluate the group of objects as a whole. The first 10 scenarios were randomized 

and were simply a part of the manipulation, while the last three scenarios doubled as a 

manipulation check. In order to increase generalizability, the scenarios included many 

different categories, such as people, animals, and inanimate objects. 

Participants were given a set of seven choices for each scenario, which were 

presented in ascending order. The range of these values were from single digits to the 

thousands. Each scenario had a different set of choices in order to increase believability of 
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the study. An example scenario was: “A product quality inspector is tasked with examining 

an electronic product. What do you think is the minimum number of units needed to be 

examined to ensure the quality of the product?” The possible responses were: 4, 8, 20, 800, 

2400, 3200, 4800. Subsequent to each scenario, participants were given feedback as to 

which was the correct answer. This answer differed depending on the condition.  

Half of the participants were in the large statistical intuition condition; in which 

they were told the correct answer was one of the three largest values. These values ranged 

from 2000 to 5000. In the electronic product example, participants were told that: “It turns 

out that the inspection of a minimum number of 4800 units is needed to begin to ensure the 

quality of the electronic product.” The other half of the participants were in the small 

statistical intuition condition; in which they were told the correct answer was one of the 

three smallest values. These values ranged from 3 to 20. In the electronic product example, 

participants were told that: “It turns out that the inspection of a minimum number of 4 units 

is needed to begin to ensure the quality of the electronic product.” 

Subgroup knowledge. 

Next, in order to manipulate subgroup knowledge, half the participants received 

information about the diversity of the subgroups of hintanas. Participants were informed 

about the key differences among hintanas of different geographical regions, which should 

have sensitized them to the differences among subgroups of hintanas and made salient the 

differences between the intermediate category and the global category. The other half of 

the participants were in the control condition, and thus, did not receive any information 

about the subgroups and simply continued on to the next phase. 
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Belief formation phase. 

Then participants read a message that included six traits (i.e., loyal, intelligent, 

powerful, adaptive, friendly, and hardworking) designed to create an overall positive belief 

system about the hintanas. Level of representation was manipulated using three different 

versions of the message. Participants were randomly assigned to read either one of three 

versions of the message, where all three versions had the exact same content but differed 

in the level of representation of information. One-third of participants were in the 

individual-level condition, in which they received the belief formation message 

represented at the individual level about one hintana named Hayden, who is one of the 

hintanas of Clan 14. Here is an example of the message: “Hayden is fairly intelligent. She 

communicates with other hintanas through a complex pattern of sounds.” 

Another one-third of participants were in the intermediate-level condition, in which 

they received the belief formation message represented at the intermediate level about the 

members of Clan 14 (a designation by the zoologists), which consisted of 12 families of 

Indian hintanas. Here is an example of the message: “Clan 14 members are fairly 

intelligent. They communicate with other hintanas through a complex pattern of sounds.” 

The decision to choose Clan 14 as the intermediate category was based on the results of 

Study One and the pilot studies. Clan 14 had to be: 1) distinct from a single individual (e.g., 

not a group of two individuals), and 2) distinct from the global category (e.g., not a group 

that is too large in size). In addition, the intermediate category of Clan 14 and the statistical 

intuition manipulation were chosen to complement each other. For the statistical 

manipulation to be effective, the size the intermediate category needed to be greater than 

20 (i.e., the largest “minimum number required to extrapolate” in small statistical intuition 
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manipulation) and less than 2000 (i.e., the smallest “minimum number required to 

extrapolate” in large statistical intuition manipulation). Participants were told that Clan 14 

consisted of 12 families of Indian hintanas, which should be conceptualized as a value 

between 20 and 2000. Participants were not told the specific number of hintanas per family 

but if a family consisted of five hintanas on average, then 12 families of hintanas would 

total 60 hintanas.  

The remaining one-third of participants were in the global-level condition, in which 

they received the belief formation message represented at the global level about hintanas. 

Here is an example of the message: “Hintanas are fairly intelligent. They communicate 

with other hintanas through a complex pattern of sounds.” This design allowed for the 

manipulation of the level of representation of information at belief formation without 

content differences across conditions. Participants then completed measures of attitudes 

(e.g., Crites, Fabrigar, & Petty, 1994), beliefs (based on Paik et al., 2009), and entitativity 

(based on Paik et al., 2009) measures directed at the global category of hintanas. 

Persuasion phase. 

Subsequently, participants read a message designed to alter the initial positive 

beliefs about hintanas that were formed in the previous phase. The message consisted of 

negative information about three of the six target traits (i.e., intelligent, adaptive, 

hardworking), where the negative information did not logically contradict the positive 

information learned at belief formation but instead offered additional information that 

challenged initial beliefs about the category. For example, participants read that “Upon 

further examination, hintanas do not seem as intelligent as originally thought to be.” 
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Participants were randomly assigned to three conditions: individual (Hayden), 

intermediate (Clan 14), and global (hintanas). All three groups received messages that 

contained the same content but each group had a message that was represented at a different 

level of representation. This was similar to the procedure in the belief formation phase. 

Once again, the level of information representation was manipulated while maintaining the 

same message content across conditions. Participants then completed measures of attitudes, 

beliefs, and entitativity measures directed at the global category of hintanas. These 

measures were the same measures in the same order presented to the participants after the 

belief formation phase. 

Measures. 

See Table 4 for the descriptive and distribution information for all Study Two 

measures. 

Statistical intuition. 

The statistical intuition measure was used during the last three scenarios of 

statistical intuition manipulation as a manipulation check. This measure consisted of three-

items that assessed participants’ statistical intuition. An example item was: “A company is 

implementing a new insurance policy. In order to do so, they need to know what kind of 

coverage they need for their employees. What do you think is the minimum number of 

employees needed to be surveyed in order to accurately gauge the needs of all employees?” 

The choices for this question were: 6, 9, 18, 900, 2400, 3000, 4800. For each statistical 

intuition item, the seven choices were coded on a 1 to 7 scale, where 1 represented the 

smallest value and 7 represented the largest value. A statistical intuition score was 

computed by averaging the scores of the three items. Higher statistical intuition scores 
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indicated participants responded with the notion that a greater number of individuals were 

needed extrapolate towards a global category. 

Attitudes. 

The attitude measure was the same measure used in Study One, however, the target 

was changed from Caledonians to hintanas. 

Beliefs. 

The belief measure had the same structure as the belief measure in Study One, 

however, the belief object was changed from Caledonians to hintanas and the items were 

changed to match the traits described in the messages about hintanas. This measure 

consisted of six-items that assessed participants’ beliefs about three traits about hintanas 

(i.e., intelligent, adaptive, and hardworking), along with 14 filler items. The six items were 

intelligent, unintelligent, adaptive, maladaptive, hardworking, and not hardworking. A 

belief score was computed by reverse-coding the positively worded items (i.e., intelligent, 

adaptive, and hardworking) and averaging the scores of the six items. This was done so 

that higher values would indicate beliefs that were consistent with the direction of the 

persuasive message.  

Entitativity. 

The entitativity measure had the same structure as the entitativity measure in Study 

One, however, the entitativity object was changed from Caledonians to hintanas and the 

items were changed to match the traits described in the messages about hintanas. The three 

items were intelligent, adaptive, and hardworking. An entitativity score was computed by 

averaging the scores of the three items. Higher scores indicated higher levels of entitativity.  
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Table 4. Study Two: The descriptive and distribution information of the measures. 

Study Two: The descriptive and distribution information of the measures. 

 

Measure M SD Min – Max Skew Kurtosis Cronbach’s 

Alpha 

Statistical 

Intuition 
3.75 1.95 1.00 – 7.00 0.20 - 1.69 .93 

Initial attitudes 2.43 0.88 1.00 – 5.88 0.34 - 0.14 .90 

Post-persuasion 

attitudes 
3.41 1.03 1.00 – 7.00 0.14 0.22 .90 

Initial beliefs 2.26 0.82 1.00 – 5.17 0.49 - 0.28 .72 

Post-persuasion 

beliefs 
3.98 1.00 1.00 – 7.00 - 0.02 0.28 .76 

Initial 

entitativity 
7.77 1.71 1.00 – 10.00 - 0.80 1.02 .84 

Post-persuasion 

entitativity 
5.57 2.05 1.00 – 10.00 - 0.05 - 0.14 .82 

 

Note. Greater mean values indicate greater values of statistical intuition, more negative 

attitudes, more negative beliefs, and greater entitativity. 

 

Analyses 

The two different methods of data collection (i.e., laboratory vs online) were 

compared to examine whether method type influenced the emergence of key effects of 

interest. These analyses included method type as an independent variable, as well as all 

possible interaction terms with method type, in addition to the original analyses that 

consisted of independent variables of interest. All key effects of interest that were 

significant in the original analyses remained significant in the analyses that included 

method type. Furthermore, method type did not significantly interact with any of the key 
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effects of interest with one exception.7 These results suggested that method type largely 

did not influence the emergence of key effects, and thus, the laboratory and online results 

are collapsed in the following presentation. 

Manipulation checks. 

A number of manipulation checks were conducted to see if the manipulations were 

effective. 

Statistical intuition. 

Participants in the small statistical intuition condition should score lower on the 

statistical intuition measure than participants in the large statistical intuition condition. A 

t-test revealed that those in the small statistical intuition (M = 1.91, SD = 0.66) scored 

significantly lower on the statistical intuition measure than those in the large statistical 

intuition (M = 5.59, SD = 0.65), t(908) = - 84.82, p < .001, d = - 5.63, indicating that the 

statistical intuition manipulation had a strong effect. Specifically, it seemed that the 

participants internalized the statistical intuition manipulation and generalized the statistical 

intuition number to new scenarios, as they used the previously learned statistical intuition 

numbers in new scenarios. This manipulation check, along with a reliability of α = .93, 

would suggest that statistical intuition manipulation was effective. 

Subgroup knowledge. 

The goal of the subgroup knowledge manipulation was to help participants 

differentiate between the intermediate category and the global category. If this 

manipulation was effective, then participants in the subgroup knowledge condition should 

                                                      

7 The significant result was an interaction among method type, subgroup knowledge, belief formation, and 

persuasion in one of the analyses (i.e., post-persuasion attitudes). Although significant, it may be unwise to 

substantively interpret this result, as this was only one significant result in the many tests conducted, and 

thus, it is possible for this result to be a Type I error. 
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perceive more differentiation between the intermediate category and the global category 

than participants in the no subgroup knowledge condition. Consequently, participants in 

the subgroup knowledge condition should view hintanas as a less cohesive entity than 

participants in the no subgroup knowledge condition. Thus, the proxy for the subgroup 

knowledge manipulation check was the measure of initial entitativity, where greater scores 

indicate greater perceptions of entitativity. Participants in the subgroup knowledge 

condition (M = 7.54, SD = 1.73) had significantly lower initial entitativity scores than 

participants in the no subgroup knowledge condition (M = 8.01, SD = 1.66), t(908) = 4.19, 

p < .001, d = 0.28. However, compared to Study One (d = 0.45), it would seem that the 

subgroup knowledge manipulation was weaker in Study Two.  

Belief formation. 

The belief formation manipulation check was completed using the belief and 

attitude measures. After reading the belief formation messages, participants formed beliefs 

(M = 2.26, SD = 0.82) about hintanas that were significantly more positive than the 

midpoint (4) on the beliefs scale t(909) = - 63.59, p < .001, d = - 2.12.8 The attitude scores 

should be slightly weaker than the belief scores, as attitudes about the target should be 

derived from beliefs targets in this study. Participants formed attitudes (M = 2.43, SD = 

0.88) about hintanas that were significantly more positive than the midpoint (4) on the 

attitude scale, t(909) = - 53.56, p < .001 d = - 1.78. These results would indicate that 

participants formed positive beliefs and attitudes about hintanas. 

 

                                                      

8 The values are coded so that greater values indicate more negative beliefs and attitudes. Greater values 

indicated more belief and attitude change, as the direction of the persuasive message was negative. 
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Analyses of belief and attitude change effects. 

Two analyses were conducted to examine belief change effects, including an 

analysis with post-persuasion beliefs about hintanas as the dependent variable and another 

with post-persuasion attitudes about hintanas as the dependent variable. 

Post-persuasion beliefs as the dependent variable. 

A 2 (Statistical intuition) x 2 (Subgroup knowledge) x 3 (Level of representation at 

belief formation) x 3 (Level of representation at persuasion) between-participants 

ANCOVA was conducted, with post-persuasion beliefs about hintanas as the dependent 

variable and initial beliefs about hintanas as the covariate. Only effects of theoretical 

interest are discussed in the following sections. The results of all other effects can be found 

in Table 5.  

Main effects.  

It was found that persuasive messages that persuasive messages that required more 

extreme extrapolation processes were less persuasive, as the main effect of level of 

representation at persuasion, which was significant, F(2, 873) = 11.37, p < .001, ηp
2 = .02. 

Planned comparisons indicated that global-level persuasion (M = 4.14, SD = 0.97) was 

significantly more effective at belief change about the global category than intermediate-

level persuasion (M = 4.03, SD = 0.97), F(1, 873) = 7.63, p = .005, ηp
2 = .09, as well as 

individual-level persuasion (M = 3.78, SD = 0.98), F(1, 873) = 86.33, p < .001, ηp
2 = .009. 

Intermediate-level persuasion was significantly more effective at belief change about the 

global category than individual-level persuasion, F(1, 873) = 42.63, p < .001, ηp
2 = .05.  

Although significant, it seemed that the main effect of level of representation at 

persuasion was weaker for Study Two (ηp
2 = .02) than for Study One (ηp

2 = .19). One 
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possible reason for this difference could be due to the outgroup homogeneity effect (e.g., 

Linville & Jones, 1980; Quattrone & Jones, 1980; Linville, Fischer, & Salovey, 1989), 

which posits that people are less likely to differentiate individuals in an outgroup compared 

to those in an ingroup. For people, a group of animals is considered to be more of an 

outgroup than a social group, and thus, people should be less likely to differentiate 

individuals within a group of animals (e.g., hintanas) than a social group (e.g., 

Caledonians).  

In Study One, the main effect of level of representation at belief formation was 

significant with an effect size of ηp
2 = .04. In Study Two, the belief formation main effect 

was not significant, F(2, 873) = 1.27, p = .28, ηp
2 = .003. Similar results were found in Paik 

et al. (2009), as their main effects of level of representation at belief formation were non-

significant. An exploratory examination of main effect of belief formation in Study Two 

showed a pattern similar to that of the main effect of belief formation in Study One, in 

which global-level belief formation (M = 3.92, SD = 0.98) trended in the direction of being 

more resistant to change than intermediate-level belief formation (M = 3.98, SD = 0.98) 

and individual-level belief formation (M = 4.05, SD = 0.99). Once again, the difference in 

findings between Studies One and Two in terms of the belief formation main effect could 

be due to the outgroup homogeneity effect, in which there may be less differentiation 

within the group of animals in Study Two compared to the social group in Study One.  

Two-way interaction. 

The primary two-way interaction of interest was the interaction between level of 

representation at belief formation and level of representation at persuasion, which was 

significant, F(4, 873) = 3.01, p = .02, ηp
2 = .01 (see Figure 9). The pattern of results for this 
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interaction was similar to the pattern of results for the same interaction in Study One. 

Overall, it was found that when a persuasive message required an extrapolation process 

was equally as extreme as or less extreme than the extrapolation process at belief formation, 

then the difference in terms of persuasive effectiveness between that persuasive message 

and another persuasive message represented at the level of the target diminished. 

Figure 9. Study Two: A two-way interaction between level of representation at belief formation and level of representation at persuasion with post-persuasion beliefs about hintanas as the dependent variable. 

Study Two: A two-way interaction between level of representation at belief formation and 

level of representation at persuasion with post-persuasion beliefs about hintanas as the 

dependent variable. 

 

 

 

In the right set of columns in Figure 9, initial beliefs about the global category were 

based on global-level information. Here, it can be seen that global-level persuasion (i.e., 

solid bar; M = 4.14, SD = 0.98) was marginally more effective at belief change about the 

global category than intermediate-level persuasion (i.e., dotted bar; M = 4.02, SD = 0.98), 

F(1, 873) = 3.02, p = .08, ηp
2 = .003, and was significantly more effective at belief change 

than individual-level persuasion (i.e., striped bar; M = 3.61, SD = 0.98), F(1, 873) = 35.84, 
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p < .001, ηp
2 = .04. It can also be seen that intermediate-level persuasion was more effective 

at belief change about the global category than individual-level persuasion, F(1, 873) = 

59.69, p < .001, ηp
2 = .06. These results were similar to the main effect results of level of 

representation at persuasion. Compared to the results of Study One, it seemed that there 

was less differentiation between global-level and intermediate-level persuasion than in 

Study Two. 

In the centre set of columns in Figure 9, initial beliefs about the global category 

were based on intermediate-level information. Here, it can be seen that global-level 

persuasion (M = 4.09, SD = 0.98) was equally as effective at belief change about the global 

category as intermediate-level persuasion (M = 4.16, SD = 0.98), F(1, 873) = 1.03, p = .31, 

ηp
2 = .001, but was more effective at belief change about the global category than 

individual-level persuasion (M = 3.68, SD = 0.99), F(1, 873) = 35.84, p < .001, ηp
2 = .04. 

It can also be seen that intermediate-level persuasion was more effective at belief change 

about the global category than individual-level persuasion, F(1, 873) = 49.02, p < .001, ηp
2 

= .05.  

Similar to Study One, the discrepancy in terms of persuasive effectiveness between 

global-level and intermediate-level persuasion diminished when beliefs were formed based 

on intermediate-level information. The key finding to note here is that when global 

category beliefs were based on intermediate-level information, global-level persuasion and 

intermediate-level persuasion were both equally as effective at changing beliefs about the 

global category. It is speculated that this is because global-level persuasion and 

intermediate-level persuasion both required an extrapolation process that was equally as 

extreme as or less extreme than the extrapolation process at belief formation, which was 
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based on intermediate-level information. Individual-level persuasion remained the least 

effective at changing beliefs about the global category because individual-level persuasion 

required an extrapolation process that was more extreme than the extrapolation process at 

belief formation. 

In the left set of columns in Figure 9, initial beliefs about the global category were 

based on individual-level information. Here, it can be seen that global-level persuasion (M 

= 4.20, SD = 0.98) was more effective at belief change about the global category than 

intermediate-level persuasion (M = 3.92, SD = 0.98), F(1, 873) = 16.59, p < .001, ηp
2 = .02, 

and was also more effective at belief change about the global category than individual-

level persuasion (M = 4.03, SD = 0.98), F(1, 873) = 5.79, p < .001, ηp
2 = .006. In addition, 

it can be seen that individual-level persuasion was marginally more effective at belief 

change about the global category than intermediate-level persuasion, F(1, 873) = 2.78, p = 

.10, ηp
2 = .003. These differences seemed to be comparatively weak, especially when the 

difference between global-level and individual-level persuasion in the left set of columns 

is compared to the differences between global-level and individual-level persuasion in the 

other sets of columns. A similar claim could be made for intermediate-level and individual-

level persuasion. 

The key point of emphasis in these results in the left set of columns is the magnitude 

of differences in terms of persuasive effectiveness among global-level persuasion, 

intermediate-level persuasion, and individual-level persuasion has decreased compared to 

the other two sets of columns. It is speculated that this is because in the left set of columns 

where beliefs were based on individual-level information, global-level, intermediate-level, 

and individual-level persuasion all required extrapolation processes that were equally as 
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extreme as or less extreme than the extrapolation process at belief formation. Thus, all three 

types of persuasion were effective at changing beliefs about the global category. 

Higher-order interactions. 

Another interaction of interest was the three-way interaction among subgroup 

knowledge, belief formation, and persuasion, however, this effect was found to be non-

significant, F(4, 873) = 1.00, p = .41, ηp
2 = .005. This effect was significant in Study One, 

so it was surprising that it was non-significant in Study Two. In Study One, when beliefs 

were formed on global-level information, there was greater differentiation between 

intermediate-level persuasion in terms of persuasive effectiveness in the subgroup 

knowledge condition, F(1, 1379) = 91.29, p < .001, ηp
2 = .06, than in the no subgroup 

knowledge condition, F(1, 1379) = 63.48, p < .001, ηp
2 = .04 (see Figure 6). This suggested 

that the presence of subgroup knowledge increased the perceived differentiation between 

global-level persuasion and intermediate-level persuasion in terms of persuasive 

effectiveness. Given that the subgroup knowledge manipulation seemed to be weaker in 

Study Two (d = 0.28) than in Study One (d = 0.45), it is plausible that there was less 

perceived differentiation between the global category and the intermediate category in 

Study Two than in Study One. Consequently, the Discontinuity Perspective emerged over 

the Continuum Perspective regardless of amount of subgroup knowledge. Another 

plausible reason for this null three-way interaction in Study Two could due to the target 

being a group of animals in Study Two. Since a group of animals are more of an outgroup 

compared to a social group, outgroup homogeneity effects may have attenuate subgroup 

knowledge effects. 
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Another focus of this study was the interaction among statistical intuition, belief 

formation, and persuasion, which was found to be non-significant, F(4, 873) = 0.57, p = 

.69, ηp
2 = .003. It was predicted that statistical intuition would influence the emergence of 

the Continuum and the Discontinuity Perspectives. The manipulation check would suggest 

that the statistical intuition was effective, as participants internalized the statistical intuition 

manipulation and generalized the statistical intuition number to new scenarios. If the 

statistical intuition was effective, then the null results of this finding would suggest that the 

prediction was statistical intuition would influence the emergence of the Continuum and 

the Discontinuity Perspectives was incorrect. 

The last interaction of interest was the statistical intuition, subgroup knowledge, 

belief formation, and persuasion interaction, which was non-significant, F(4, 873) = 0.19, 

p = .94, ηp
2 = .001. There were no specific expectations for this interaction other than that 

it was possible that the Continuum Perspective only emerges when two conditions are 

satisfied: people have subgroup knowledge and small statistical intuition.  
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Table 5. Study Two: The fixed-effects ANCOVA with post-persuasion beliefs about hintanas as the dependent variable. 

Study Two: The fixed-effects ANCOVA with post-persuasion beliefs about hintanas as the 

dependent variable. 

 

Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

Initial beliefs 11.74 1 11.74 12.02 .001 .01 

Statistical Intuition 0.20 1 0.20 0.21 .65 < .001 

Subgroup Knowledge 2.48 1 2.48 2.58 .11 .003 

Belief Formation 2.45 2 1.27 1.27 .28 .003 

Persuasion 21.88 2 10.94 11.37 < .001 .02 

Statistical Intuition x 

Subgroup Knowledge 
0.44 1 0.44 0.45 .50 .001 

Statistical Intuition x 

Belief Formation 
2.62 2 1.31 1.36 .26 .003 

Statistical Intuition x 

Persuasion 
1.16 2 0.58 0.60 .55 .001 

Subgroup Knowledge x  

Belief Formation 
0.39 2 0.19 0.20 .82 .000 

Subgroup Knowledge x 

Persuasion 
5.52 2 2.76 2.87 .06 .007 

Belief Formation x 

Persuasion 
11.58 4 2.89 3.01 .02 .01 

Statistical Intuition x 

Subgroup Knowledge x 

Belief Formation 

 

2.70 2 1.35 1.40 .25 .003 
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Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

 

Statistical Intuition x  

Subgroup Knowledge x  

Persuasion 

0.69 2 0.34 0.36 .70 .001 

Statistical Intuition x  

Belief Formation x  

Persuasion 

2.19 4 0.55 0.57 .69 .003 

Subgroup Knowledge x  

Belief Formation x  

Persuasion 

3.84 4 0.96 1.00 .41 .005 

Statistical Intuition x  

Subgroup Knowledge x  

Belief Formation x  

Persuasion 

0.75 4 0.19 0.19 .94 .001 

Error 839.88 873 0.96  
 

 

 

 

Post-persuasion attitudes as the dependent variable. 

A second analysis was conducted using post-persuasion attitudes the dependent 

variable. A 2 (Statistical intuition) x 2 (Subgroup knowledge) x 3 (Level of representation 

at belief formation) x 3 (Level of representation at persuasion) between-participants 

ANCOVA was conducted, with post-persuasion attitudes about hintanas as the dependent 

variable and initial attitudes about hintanas as the covariate. Post-persuasion attitudes 

results were expected to be weaker than post-persuasion beliefs results, as the belief 

formation and persuasive information directly targeted beliefs and subsequently, indirectly 

changed attitudes. The information at belief formation was generally positive (i.e., 

intelligent, adaptive, hardworking), which should have led to generally positive initial 

attitudes. The information at persuasion was generally negative (i.e., unintelligent, 
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maladaptive, not hardworking), which should have led to relatively negative post-

persuasion attitudes. Only effects of theoretical interest are discussed in the following 

sections and all other effects can be found in Table 6. 

Main effects. 

Unlike in post-persuasion beliefs, there were no differences in persuasive 

effectiveness among the three levels of representation at persuasion, as the persuasion main 

effect was not significant, F(2, 873) = 0.96, p = .40, ηp
2 = .002. This was surprising as this 

main effect was found to be significant in Study One (ηp
2 = .17), as well as two of the three 

studies in Paik et al. (2009). Since this main effect was observed in Study One, they were 

further examined for exploratory purposes. It seemed that global-level persuasion (M = 

3.47, SD = 0.97) trended towards being more persuasive than intermediate-level (M = 3.39, 

SD = 0.96) and individual-level persuasion (M = 3.37, SD = 0.96), which was similar to 

Study One findings.  

One plausible explanation for this discrepancy between post-persuasion beliefs and 

post-persuasion attitudes is that the information about hintanas did not change attitudes as 

much as beliefs. The persuasive message, which targeted beliefs about hintanas (i.e., 

intelligent, adaptive, and hardworking), may not have influenced attitudes about hintanas 

to the same extent as beliefs about hintanas. The belief traits in Study Two may not have 

been as evaluative of overall attitudes towards the target as the belief traits in Study One. 

A closer examination of the correlations between beliefs and attitudes for Study Two 

revealed that they were weaker than the correlations between beliefs and attitudes for Study 

One. The correlation between post-persuasion beliefs and post-persuasion attitudes was 

r(1430) = .85, p < .001 for Study One and r(908) = .48, p < .001 for Study Two. A 
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comparison of the two correlations using the Fisher r-to-z transformation revealed that the 

difference between the two correlations was significant, z(2341) = 17.27, p < .001. 

Similar to post-persuasion beliefs, the main effect of level of representation at belief 

formation was non-significant, F(2, 873) = 0.76, p = .47, ηp
2 = .002. This result was not a 

surprise, as the main effect of level of representation at belief formation for post-persuasion 

attitudes was expected to be weaker than the belief formation main effect for post-

persuasion beliefs. 

 Interactions. 

None of the interactions of interest were significant. The two-way interaction 

between belief formation and persuasion was non-significant, F(4, 873) = 0.64, p = .64, ηp
2 

= .003. This was surprising, as this interaction was significant for post-persuasion beliefs 

in Studies One and Two, as well as for post-persuasion attitudes in Study One. Once again, 

this discrepancy between Studies One and Two may be rooted in the weaker beliefs-

attitudes correlation in Study Two compared to the beliefs-attitudes correlation in Study 

One. 

The three-way interaction among statistical intuition, belief formation, and 

persuasion was non-significant, F(4, 873) = 0.64, p = .64, ηp
2 = .003. This result was not 

surprising, as the effects in post-persuasion attitudes are expected to be weaker than those 

in post-persuasion beliefs, and this three-way interaction was found to be non-significant 

in post-persuasion beliefs. The four-way interaction among subgroup knowledge, belief 

formation, and persuasion was also non-significant, F(4, 873) = 1.20, p = .31, ηp
2 = .005. 

This result was not significant for post-persuasion beliefs, so it was not surprising.  
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Table 6. Study Two: The fixed-effects ANCOVA with post-persuasion attitudes about hintanas as the dependent variable. 

Study Two: The fixed-effects ANCOVA with post-persuasion attitudes about hintanas as 

the dependent variable. 

 

Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

Initial attitudes 123.98 1 123.98 133.71 < .001 .13 

Statistical Intuition 0.15 1 0.15 0.16 .69 < .001 

Subgroup Knowledge 5.50 1 5.50 5.93 .02 .007 

Belief Formation 1.41 2 0.70 0.76 .47 .002 

Persuasion 1.78 2 0.89 0.96 .38 .002 

Statistical Intuition x 

Subgroup Knowledge 
0.06 1 0.06 0.06 .80 < .001 

Statistical Intuition x 

Belief Formation 
1.29 2 0.65 0.70 .50 .002 

Statistical Intuition x 

Persuasion 
1.84 2 0.92 0.99 .37 .002 

Subgroup Knowledge x  

Belief Formation 
0.19 2 0.09 0.10 .90 < .001 

Subgroup Knowledge x 

Persuasion 
6.13 2 3.07 3.31 .04 .008 

Belief Formation x 

Persuasion 
2.36 4 0.59 0.64 .64 .003 

Statistical Intuition x 

Subgroup Knowledge x 

Belief Formation 

 

0.28 2 0.14 0.15 .86 < .001 
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Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

 

Statistical Intuition x  

Subgroup Knowledge x  

Persuasion 

4.88 2 2.44 2.63 .07 .006 

Statistical Intuition x  

Belief Formation x  

Persuasion 

2.36 4 0.59 0.64 .64 .003 

Subgroup Knowledge x  

Belief Formation x  

Persuasion 

0.65 4 0.16 0.17 .95 .001 

Statistical Intuition x  

Subgroup Knowledge x  

Belief Formation x  

Persuasion 

4.47 4 1.12 1.20 .31 .005 

Error 809.46 873 0.93    

 

Discussion 

 Overall, the effects of Study Two were weaker than those in Study One. The weaker 

effects of Study Two may be due to the differences in the nature of the targets. In Study 

One, the target was a social group, whereas in Study Two, the target was a group of 

animals. Due to the outgroup homogeneity effect, there may have been less perceived 

differentiation within a group of animals (i.e. hintanas) compared to a social group (i.e., 

Caledonians), and thus, resulted in weaker level of representation effects in Study Two. 

The average initial entitativity score for Study Two (M = 7.77, SD = 1.71) was significantly 

greater than Study One (M = 7.26, SD = 1.86), t(2342) = 6.67, p < .001, d = .28, which 

may suggest that participants viewed the group of animals as a more cohesive entity than 

the social group. 
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 Similar to the Study One post-persuasion beliefs results, the Study Two post-

persuasion beliefs results showed that persuasive messages that required more extreme 

extrapolation processes were less persuasive. The results also showed the effectiveness of 

the persuasive messages was contingent on the level of representation of information at 

belief formation. The pattern of two-way interaction between level of representation at 

belief formation and level of representation at persuasion in Study Two was similar to that 

of Study One. However, the pattern of results in Study Two had characteristics that were 

more representative of the Discontinuity Perspective than the Continuum Perspective, as 

there was little differentiation between global-level persuasion and intermediate-level 

persuasion. The emergence of the Discontinuity Perspective may be due to the little 

perceived differentiation between all hintanas (i.e., the global category) and Clan 14 

hintanas (i.e., the intermediate category). 

 Another goal of this study was to test the viability of the three perspectives: 

Continuum, Discontinuity, and Conditional. Although there was differentiation between 

the global category and the intermediate category, this difference was minimal, which 

supported the Discontinuity Perspective over the Continuum Perspective. Both subgroup 

knowledge and statistical intuition did not influence the emergence of the Continuum and 

Discontinuity Perspectives. Study One provided some evidence for the Conditional 

Perspective, as the Continuum Perspective emerged when participants received subgroup 

knowledge about the global category and the Discontinuity Perspective emerged when 

participants did not receive subgroup information about the global category. However, in 

Study Two, subgroup knowledge did not influence the emergence of the Continuum and 

Discontinuity Perspectives, which may have been due to the weaker subgroup knowledge 
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manipulation (compared to Study One) and/or the little perceived differentiation between 

all hintanas and Clan 14 hintanas. 

 One key difference between Study One and Study Two was the statistical intuition 

manipulation, which was reinvented in Study Two for increased internalization and 

generalizability. Even with an improved manipulation, statistical intuition did not influence 

the emergence of the Continuum and the Discontinuity Perspectives. The manipulation 

checks indicated that the statistical intuition manipulation was effective, which suggested 

that the hypothesis that statistical intuition influences the emergence of the Continuum and 

the Discontinuity Perspectives was incorrect. 
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Chapter 4 

Study Three: Downward Extrapolation with an Intermediate Category 

Thus far, only upward extrapolation has been examined in Studies One and Two. 

No published studies (that I know of) in the attitudes literature have examined the 

persuasive implications of downward extrapolation processes to date, and thus, the focus 

of the third study was to examine downward extrapolation. Like Studies One and Two, 

Study Three also included three levels of representation: individual, intermediate category, 

and global category. However, in Study Three, the target was the individual rather than the 

global category. Study Three examined the extent to which the upward extrapolation results 

of Studies One and Two, as well as the results found in Paik et al. (2009), extend to 

downward extrapolation.  

As discussed in the introduction, there are two competing perspectives with regards 

to downward extrapolation: the Individuation and the Categorization Perspective. The 

Individuation Perspective posits that the principles underlying extrapolation apply to 

upward extrapolation, as well as downward extrapolation. Specifically, persuasive 

messages that persuasive messages that require more extreme extrapolation processes 

should be less persuasive. Thus, the effects of downward extrapolation should mirror the 

effects of upward extrapolation in terms of persuasive effectiveness. When the target is an 

individual, individual-level persuasion should be the most persuasive, intermediate-level 

persuasion second most persuasive, and global-level persuasion the least persuasive for 

downward extrapolation. Alternatively, the Categorization Perspective posits that there 

would be no differentiation among the three levels of representation in terms of persuasive 

effectiveness. The underlying logic of the Categorization Perspective is that downward 
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extrapolation is a pervasive process in which people engage, and thus, it is conceivable that 

global-level persuasion (i.e., downward extrapolation) would be just as effective as 

individual-level persuasion (i.e., no extrapolation) at changing beliefs about an individual 

target. 

This study also examined the viability of the Continuum, Discontinuity, and the 

Conditional Perspectives for downward extrapolation. If the results provide support for the 

Individuation Perspective, then it is predicted that the Conditional Perspective would be 

the most viable option. This study included a subgroup knowledge manipulation, which 

was predicted to influence the emergence of the Continuum and the Discontinuity 

Perspectives. Statistical intuition was not included in this study, as it is not applicable in 

downward extrapolation. The underlying logic of statistical intuition is that people 

intuitively decide whether an intermediate category consists of enough individuals to 

appropriately extrapolate from the intermediate category to the global category, which does 

not apply in downward extrapolation processes. If the results provide support for the 

Categorization Perspective, then none of the three perspectives regarding the persuasive 

effectiveness of the intermediate category would be applicable, as there would be no 

differences in terms of persuasive effectiveness among the three levels of representation. 

 

Methods 

Participants. 

Participants included 777 Queen’s University students enrolled in an introductory 

psychology course. This study was a part of several studies in a one-hour study session and 

participants received one course credit towards their introductory psychology course grade 
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for their participation. Participants were free to terminate the study session whenever they 

pleased and if they did so, they still received the course credit. The desired minimum 

sample size for this study was 900 participants. This value of 900 was generated from the 

most complex hypothesized interaction, which was a 2 (Statistical intuition / Subgroup 

knowledge) x 3 (Belief formation) x 3 (Persuasion) interaction totaling 18 cells, as well as 

the expectation of 50 participants per cell. For the 2 x 3 x 3 interaction, there was about 43 

participants per cell for the sample size of 777, which meant the study was slightly 

underpowered. Although the projected minimum was calculated using this informal rule, a 

formal post-hoc power analysis using GPower (Faul et al., 2009) revealed the following 

information. With an n = 777, α = .05, 1 – β = .80, the effect size of the highest predicted 

interaction of interest (i.e., a 2 x 3 x 3 interaction) would have needed to have a small effect 

size of f = .12 (or n2 = .02) to be detected. 

Design. 

The study design was a x 2 (Subgroup knowledge: Information vs. No information) 

x 3 (Level of representation at belief formation: Individual vs. Intermediate vs. Global) x 

3 (Level of representation at persuasion: Individual vs. Intermediate vs. Global) between-

subjects design. Dependent variables included post-persuasion beliefs and attitudes. Study 

Three used the same subgroup knowledge, belief formation, and persuasive passages as 

Study One. However, the measures no longer targeted Caledonians, but rather C.E., the 

Caledonian. The levels of representation of information were the following three levels: 

individual (i.e., C.E.), intermediate (i.e., residents of Oak Street), and global (i.e., all 

Caledonians; see Appendix C for all Study Three materials).  
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Procedure. 

Subgroup knowledge. 

After a brief introduction to the study, half the participants received information 

about the diversity of the subgroups within Caledonia. The other half of the participants 

were in the control condition and did not receive any information with regards to 

subgroups. Participants in the control condition simply continued onto the next phase. 

Belief formation phase. 

Then, participants read a message designed to create an overall positive belief 

system about C.E. Level of representation was manipulated via three different 

representations of the same message: the first represented at the level of C.E., the second 

represented at the level of Oak Street, and the third at the level of Caledonians. Participants 

randomly received one of these three messages. Participants then completed measures of 

attitudes (e.g., Crites, Fabrigar, & Petty, 1994), beliefs (based on Paik et al., 2009), and 

entitativity (based on Paik et al., 2009) measures about C.E. 

Persuasion phase. 

Subsequently, participants read a message consisting of negative information 

designed to alter the initial positive beliefs about C.E. that were formed in the previous 

phase. Level of representation was manipulated via three different representations of the 

same message: C.E., Oak Street, and Caledonians. Participants randomly received one of 

these three messages. Participants then completed measures of attitudes, beliefs, and 

entitativity measures about C.E. 
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Measures. 

See Table 7 for the descriptive and distribution information for all Study Two 

measures. 

Attitudes. 

The attitude measure was the same measure used in Study One except the target 

was changed from Caledonians to C.E. 

Beliefs. 

The belief measure was the same as the belief measure in Study One except the 

belief object was changed from Caledonians to C.E. The same six items were used (i.e., 

honest, dishonest, friendly, unfriendly, caring, and uncaring). 

Entitativity. 

The entitativity measure was same in as the one in Study One. 
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Table 7. Study Three: The descriptive and distribution information of the measures. 

Study Three: The descriptive and distribution information of the measures. 

 

Measure M SD Min – Max Skew Kurtosis Cronbach’s 

Alpha 

Initial attitudes 2.30 0.93 1.00 – 5.75 0.51 - 0.28 .90 

Post-persuasion 

attitudes 
4.80 1.30 1.00 – 7.00 - 0.54 0.10 .93 

Initial beliefs 1.91 0.86 1.00 – 5.00 0.99 0.33 .87 

Post-persuasion 

beliefs 
4.77 1.43 1.00 – 7.00 - 0.55 - 0.17 .89 

Initial 

entitativity 
7.25 2.00 1.00 – 10.00 - 0.77 0.52 .86 

Post-persuasion 

entitativity 
4.69 2.16 1.00 – 10.00 0.13 - 0.57 .86 

 

Note. Greater mean values indicate more negative attitudes, more negative beliefs, and 

greater entitativity. 

 

Analyses 

Manipulation checks. 

A number of manipulation checks were conducted to see if the manipulations were 

effective. 

Subgroup knowledge. 

The goal of the subgroup knowledge manipulation was to help participants 

differentiate between the intermediate category and the global category. If this 

manipulation was effective, then participants in the subgroup knowledge condition should 

perceive more differentiation between the intermediate category and the global category 

than participants in the no subgroup knowledge condition. Consequently, participants in 
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the subgroup knowledge condition should view Caledonians as a less cohesive entity than 

participants in the no subgroup knowledge condition. Thus, the proxy for the subgroup 

knowledge manipulation check was the measure of initial entitativity, where greater scores 

indicate greater perceptions of entitativity. Participants in the subgroup knowledge 

condition (M = 6.89, SD = 2.18) had significantly lower initial entitativity scores than 

participants in the no subgroup knowledge condition (M = 7.60, SD = 1.72), t(775) = 5.05, 

p < .001, d = 0.36, which suggested the subgroup knowledge manipulation was effective. 

For reference, this effect size was in between that of Study One (d = 0.45) and Study Two 

(d = 0.28). 

Belief formation. 

The belief formation manipulation check was completed using the belief and 

attitude measures. After reading the belief formation messages, participants formed beliefs 

(M = 1.91, SD = 0.86) about C.E. that were significantly more positive than the midpoint 

(4) on the beliefs scale t(776) = - 50.96, p < .001 d = - 2.43.9 Similarly, participants formed 

attitudes (M = 2.30, SD = 0.93) about C.E. that were significantly more positive than the 

midpoint (4) on the attitude scale, t(776) = - 67.49, p < .001, d = - 1.83. These results 

indicated that participants formed positive initial beliefs and attitudes about C.E. 

Analyses of belief and attitude change effects. 

Two analyses were conducted to examine belief change effects, including an 

analysis with post-persuasion beliefs about C.E. as the dependent variable and another with 

post-persuasion attitudes about C.E. as the dependent variable. 

                                                      

9 The values are coded so that greater values indicate more negative beliefs and attitudes. Greater values 

indicated more belief and attitude change, as the direction of the persuasive message was negative. 
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Post-persuasion beliefs as the dependent variable. 

A 2 (Subgroup knowledge) x 3 (Level of representation at belief formation) x 3 

(Level of representation at persuasion) between-participants ANCOVA was conducted, 

with post-persuasion beliefs about C.E. as the dependent variable and initial beliefs about 

C.E. as the covariate. Only effects of theoretical interest are discussed in the following 

sections. The results of all other effects can be found in Table 8.  

Main effects.  

The Individuation Perspective would predict that persuasive messages that required 

more extreme extrapolation processes are less persuasive. In the case of downward 

extrapolation with an individual as the target, individual-level persuasion would be most 

effective at persuasion, intermediate-level the second most effective, and global-level 

persuasion the least effective. The Categorization Perspective would predict no differences 

among the three levels of representation in terms of persuasive effectiveness.  

The main effect of level of representation at persuasion was significant, F(2, 758) 

= 51.25, p < .001, ηp
2 = .12. Planned comparisons indicated that individual-level persuasion 

(M = 5.28, SD = 1.27) was significantly more effective at belief change about the individual 

than intermediate-level persuasion (M = 4.86, SD = 1.27), F(1, 758) = 58.24, p < .001, ηp
2 

= .07, as well as global-level persuasion (M = 4.16, SD = 1.27), F(1, 758) = 402.13, p < 

.001, ηp
2 = .35. Intermediate-level persuasion was significantly more effective at belief 

change about the individual than global-level persuasion, F(1, 758) = 154.29, p < .001, ηp
2 

= .17.  

The significant difference among the three levels of representation at persuasion 

provided support for the Individuation Perspective over the Categorization Perspective. 
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Studies One (ηp
2 = .19), Two (ηp

2 = .02), and Three all had significant main effects of level 

of representation at persuasion, however, the pattern of effects in Study Three mirrored the 

effects of Studies One and Two. In Studies One and Two, the target was the global 

category, and global-level persuasion was the most effective, followed by intermediate-

level persuasion, and finally individual-level persuasion. In Study Three, the target was the 

individual, and individual-level persuasion was the most effective, followed by 

intermediate-level persuasion, and finally global-level persuasion. 

A significant belief formation main effect was found in Study One (ηp
2 = .04) but 

not Study Two (ηp
2 = .003). Similar to Study One, the main effect of belief formation in 

Study Three was significant, F(2, 758) = 33.03, p < .001, ηp
2 = .08. Planned contrasts 

showed that initial beliefs based on individual-level information (M = 4.24, SD = 1.28) 

were more resistant to belief change about the individual than initial beliefs based on 

intermediate-level information (M = 4.98, SD = 1.27), F(1, 758) = 171.69, p < .001, ηp
2 = 

.18, as well as initial beliefs based on global-level information (M = 5.08, SD = 1.28), F(1, 

758) = 223.33, p < .001, ηp
2 = .23. Initial beliefs based on intermediate-level information 

were marginally significantly more resistant to persuasion than initial beliefs based on 

global-level information, F(1, 758) = 3.39, p = .07, ηp
2 = .004. 

Both Studies One and Three demonstrated that the more extreme the amount of 

extrapolation were at belief formation, the less resistant the beliefs were at persuasion. The 

pattern of the Study Three main effect of belief formation mirrored the pattern of the Study 

One main effect of belief formation. In Study One, the target was the global category, and 

global-level belief formation was the most resistant to persuasion, followed by 

intermediate-level belief formation, and finally individual-level belief formation. In Study 
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Three, the target was the individual, and individual-level belief formation was the most 

resistant to persuasion, followed by intermediate-level belief formation, and finally global-

level belief formation.  

When comparing the main effects in Study Three, it can be seen that the main effect 

of level of representation at belief formation mirrored the main effect of level 

representation at persuasion, as individual-level belief formation was the most resistant and 

global-level belief formation was the least resistant to persuasion, and individual-level 

persuasion was the most effective and global-level persuasion was the least effective. The 

effects of level of representation at belief formation (ηp
2 = .08) seemed to be slightly weaker 

than the effects level of representation at persuasion (ηp
2 = .12). This relationship between 

the main effect of belief formation and the main effect of persuasion was similar to the one 

seen in Study One. 

 Two-way interaction.  

The primary two-way interaction of interest was the interaction between level of 

representation at belief formation and level of representation at persuasion, which was 

significant, F(4, 758) = 7.30, p < .001, ηp
2 = .04 (see Figure 10). It was found that the 

effectiveness of the persuasive message was contingent on the level of representation of 

information at belief formation. It was generally found that when a persuasive message 

required an extrapolation process that was equally as extreme as or less extreme than the 

extrapolation process at belief formation, then the difference in terms of persuasive 

effectiveness between that persuasive message and another persuasive message 

represented at the level of the target diminished. For instance, when initial beliefs about 

C.E. were based on Caledonians, the difference in terms of persuasive effectiveness 
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between a persuasive message represented with Caledonians (or the residents of Oak 

Street) and another persuasive message represented with C.E. diminished. 

Figure 10. Study Three: A two-way interaction between level of representation at belief formation and level of representation at persuasion with post-persuasion beliefs about C.E. as the dependent variable. 

Study Three: A two-way interaction between level of representation at belief formation and 

level of representation at persuasion with post-persuasion beliefs about C.E. as the 

dependent variable. 

 

 

 

In the left set of columns in Figure 10, initial beliefs about the individual were based 

on individual-level information. Here, it can be seen that individual-level persuasion (i.e., 

striped bar; M = 5.23, SD = 1.27) was more effective at belief change about the individual 

than intermediate-level persuasion (i.e., dotted bar; M = 4.06, SD = 1.27), F(1, 758) = 

145.98, p < .001, ηp
2 = .16, as well as global-level persuasion (i.e., solid bar; M = 3.44, SD 

= 1.28), F(1, 758) = 341.48, p < .001, ηp
2 = .31. It can also be seen that intermediate-level 

persuasion was more effective at belief change about the individual than global-level 

persuasion, F(1, 758) = 40.92, p < .001, ηp
2 = .05. Similar to the main effect of persuasion, 
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these results demonstrated that persuasive messages that required more extreme 

extrapolation processes were less effective. 

In the centre set of columns in Figure 10, initial beliefs about the individual were 

based on intermediate-level information. Here, it can be seen that individual-level 

persuasion (M = 5.15, SD = 1.29) was equally as effective at belief change about the global 

category as intermediate-level persuasion (M = 5.25, SD = 1.27), F(1, 758) = 1.02, p = .31, 

ηp
2 = .001, but was more effective at belief change about the individual than global-level 

persuasion (M = 4.54, SD = 1.27), F(1, 758) = 39.87, p < .001, ηp
2 = .05. It can also be seen 

that intermediate-level persuasion was more effective at belief change about the individual 

than global-level persuasion, F(1, 758) = 53.67, p < .001, ηp
2 = .07.  

The key finding here was that when initial beliefs about the individual were based 

on intermediate-level information, individual-level persuasion and intermediate-level 

persuasion were both equally as effective at changing beliefs about the individual. It is 

speculated that this is because individual-level and intermediate-level persuasion both 

required an extrapolation process that was equally as extreme as or less extreme than the 

extrapolation process at belief formation where it was based on intermediate-level 

information. Global-level persuasion in the centre set of columns increased in effectiveness 

compared to global-level persuasion in the left set of columns but remained the least 

effective at changing beliefs about the individual because global-level persuasion required 

an extrapolation process that was more extreme than the extrapolation process at belief 

formation.  

In the right set of columns in Figure 10, initial beliefs about the individual were 

based on global-level information. Here, it can be seen that individual-level persuasion (M 
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= 5.47, SD = 1.27) was more effective at belief change about the individual than 

intermediate-level persuasion (M = 5.26, SD = 1.27), F(1, 758) = 4.60, p = .03, ηp
2 = .006, 

although this difference was comparatively weak. Individual-level persuasion was also 

more effective at belief change about the individual than global-level persuasion (M = 4.51, 

SD = 1.28), F(1, 758) = 99.14, p < .001, ηp
2 = .12. Additionally, it can be seen that 

intermediate-level persuasion was more effective at belief change about the individual than 

global-level persuasion, F(1, 758) = 61.00, p < .001, ηp
2 = .07.  

The take home point for these results in right set of columns is that the magnitude 

of differences in terms of persuasive effectiveness among individual-level persuasion, 

intermediate-level persuasion, and global-level persuasion decreased compared to the left 

set of columns where initial beliefs were based on individual-level information. Although 

both individual-level persuasion and intermediate-level persuasion were significantly more 

effective than global-level persuasion for the right set of columns, this difference seemed 

to be smaller than what was observed in the left set of columns. It is speculated that this is 

because in the right set of columns where beliefs were based on individual-level 

information, individual-level persuasion, intermediate-level persuasion, and global-

persuasion all required extrapolation processes that were equally as extreme as or less 

extreme than the extrapolation process at belief formation. 

One surprising finding was that global-level persuasion in the right set of columns 

where initial beliefs were based on global-level information seemed no more effective than 

global-level persuasion in the centre set of columns where initial beliefs were based on 

intermediate-level information. Global-level persuasion should be more effective when 

initial beliefs are based on global-level information compared to when initial beliefs are 
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based on intermediate-level information. When initial beliefs are based on global-level 

information, global-level persuasion should be effective because the extrapolation 

processes during both belief formation and persuasion are equally extreme. Alternatively, 

when initial beliefs are based on intermediate-level information, global-level persuasion 

should be less effective because the extrapolation process during persuasion is more 

extreme than the extrapolation process during belief formation. In summary, these results 

supported the Individuation Perspective over the Categorization Perspective. 

It would seem that the belief formation by persuasion interaction in all three studies 

followed this general principle: when a persuasive message requires an extrapolation 

process that is equally as extreme as or less extreme than the extrapolation process in belief 

formation, then the difference in terms of persuasive effectiveness between that persuasive 

message and another persuasive message represented at the level of the target should 

diminish. Since upward extrapolation processes were examined in Studies One and Two, 

and downward extrapolation processes were examined in Study Three, the effects seen in 

Studies One and Two mirrored the effects of Study Three.  

In the belief formation by persuasion interaction in Studies One and Two, the 

discrepancy in persuasiveness among individual-level persuasion, intermediate-level 

persuasion, and global-level persuasion was the greatest when initial beliefs were based on 

global-level information. The discrepancy in persuasiveness among the three levels of 

representation at persuasion was the least when initial beliefs were based on individual-

level information. Conversely, in the belief formation by persuasion interaction in Study 

Three, the discrepancy in persuasiveness among the three levels of representation at 

persuasion was the greatest when initial beliefs were based on individual-level information. 
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The discrepancy in persuasiveness among the three levels of representation at persuasion 

was the least when initial beliefs were based on global-level information. 

Three-way interaction.  

The three-way interaction was used to examine the possible trajectories of the 

intermediate categories in terms of its persuasive effectiveness on the individual target as 

intermediate categories increase in size. The main effect of persuasion and the belief 

formation by persuasion interaction has provided support for the Individuation Perspective 

over the Categorization Perspective. Within the Individuation Perspective, there are three 

viable perspectives with regards to the trajectory of the persuasiveness of intermediate 

categories: the Continuum, Discontinuity, and Conditional Perspectives. The Continuum 

Perspective would predict that belief change about individual instances using information 

about intermediate categories should decrease in a roughly linear fashion as the 

intermediate category size increases. Thus, the intermediate category, residents of Oak 

Street, should be differentiated from the global category, Caledonians, in terms of 

persuasive effectiveness. The Discontinuity Perspective would predict that the 

effectiveness of intermediate-level persuasion quickly shifts from that of individual-level 

persuasion to that of global-level persuasion as the group size increases. If this was the 

case, then the difference between the persuasive effectiveness of intermediate-level 

persuasion and global-level persuasion should be minimal. 

The hypothesized perspective—the Conditional Perspective—posits that the 

Continuum and the Discontinuity Perspectives would emerge under different conditions. 

The factor that was predicted to influence the emergence of the Continuum and the 

Discontinuity Perspectives was subgroup knowledge. When participants have subgroup 
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knowledge about the global category, then they should be able to distinguish between the 

intermediate category and global category, and consequently, the Continuum Perspective 

should emerge. Alternatively, when participants do not have subgroup knowledge about 

the category, then they should not be able to distinguish between the intermediate category 

and global category, and thus, the Discontinuity Perspective should emerge. This 

prediction was examined via the three-way interaction among subgroup knowledge, level 

of representation at belief formation, and level of representation at persuasion, which was 

marginally significant, F(4, 758) = 2.33, p = .054, ηp
2 = .01 (see Figure 11). 

In Panel A of Figure 11 is a depiction of the results when participants received 

information about the subgroups of the global category. In the left set of columns where 

beliefs about the individual target were based on individual-level information, 

intermediate-level persuasion (M = 4.28, SD = 1.27) was more effective than global-level 

persuasion (M = 3.49, SD = 1.27), F(1, 758) = 32.70, p < .001, ηp
2 = .04. In the centre set 

of columns where beliefs about the individual target were based on intermediate-level 

information, intermediate-level persuasion (M = 5.46, SD = 1.28) was more persuasive than 

global-level persuasion (M = 4.17, SD = 1.27), F(1, 758) = 87.84, p < .001, ηp
2 = .10. In 

the right set of columns where beliefs about the individual target were based on global-

level information, intermediate-level persuasion (M = 5.24, SD = 1.27) was more 

persuasive than global-level persuasion (M = 4.66, SD = 1.28), F(1, 758) = 18.08, p < .001, 

ηp
2 = .02. It seemed that there was separation between intermediate-level and global-level 

persuasion in terms of persuasive effectiveness, in which intermediate-level persuasion 

was more effective than global-level persuasion. The trends of these results seemed to 
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support the Continuum Perspective over the Discontinuity Perspective in the subgroup 

knowledge condition. 

In Panel B of Figure 11 is a depiction of the results when participants did not receive 

information about the subgroups of the global category. In the left set of columns where 

beliefs about the individual target were based on individual-level information, 

intermediate-level persuasion (M = 3.84, SD = 1.27) was more persuasive than global-level 

persuasion (M = 3.39, SD = 1.28), F(1, 758) = 11.06, p < .001, ηp
2 = .001. In the centre set 

of columns where beliefs about the individual target were based on intermediate-level 

information, intermediate-level persuasion (M = 5.03, SD = 1.27) was no different than 

global-level persuasion (M = 4.90, SD = 1.27) in terms of persuasive effectiveness, F(1, 

758) = 0.97, p = .32, ηp
2 = .001. In the right set of columns where beliefs about the 

individual target were based on global-level information, intermediate-level persuasion (M 

= 5.28, SD = 1.27) was more persuasive than global-level persuasion (M = 4.35, SD = 1.27), 

F(1, 758) = 46.11, p < .001, ηp
2 = .06. 

It seemed that the separation between intermediate-level and global-level 

persuasion in terms of persuasive effectiveness that was seen in the subgroup knowledge 

condition (Panel A of Figure 11) decreased across two of the three sets of columns (i.e., 

left and centre sets of columns) compared to the no subgroup knowledge condition (Panel 

B of Figure 11). The overall reduced separation between global-level persuasion and 

intermediate-level persuasion in the no subgroup knowledge condition seemed to provide 

support for the Discontinuity Perspective over the Continuum Perspective.  
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Figure 11. Study Three: A three-way interaction among subgroup knowledge, level of representation at belief formation, and level of representation at persuasion with post-persuasion beliefs about C.E. as the dependent variable. 

Study Three: A three-way interaction among subgroup knowledge, level of representation 

at belief formation, and level of representation at persuasion with post-persuasion beliefs 

about C.E. as the dependent variable. 
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In sum, the differences between the subgroup and no subgroup knowledge 

conditions trended towards supporting the Conditional Perspective, as the Continuum 

Perspective seemed to emerge in the subgroup knowledge condition, while the 

Discontinuity Perspective seemed to emerge in the no subgroup knowledge condition. The 

subgroup knowledge by belief formation by persuasion interaction in Study One also 

supported the Conditional Perspective, as the Continuum Perspective seemed to emerge in 

the subgroup knowledge condition and the Discontinuity Perspective seemed to emerge in 

the no subgroup knowledge condition as well.  
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Table 8. Study Three: The fixed-effects ANCOVA with post-persuasion beliefs about C.E. as the dependent variable. 

Study Three: The fixed-effects ANCOVA with post-persuasion beliefs about C.E. as the 

dependent variable. 

 

Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

Initial beliefs 24.70 1 24.70 15.24 < .001 .02 

Subgroup Knowledge 0.22 1 0.22 0.13 .72 < .001 

Belief Formation 107.10 2 53.55 33.03 < .001 .08 

Persuasion 166.16 2 83.08 51.25 < .001 .12 

Subgroup Knowledge x  

Belief Formation 
1.31 2 0.66 0.40 .67 .001 

Subgroup Knowledge x 

Persuasion 
5.54 2 2.77 1.71 .18 .004 

Belief Formation x 

Persuasion 
47.32 4 11.83 7.30 < .001 .04 

Subgroup Knowledge x  

Belief Formation x  

Persuasion 

15.12 4 3.78 2.33 .054 .01 

Error 1228.83 758 1.62    

 

Post-persuasion attitudes as the dependent variable. 

A second analysis was conducted using post-persuasion attitudes the dependent 

variable. The results largely paralleled the results of post-persuasion beliefs, although the 

post-persuasion attitudes results were slightly weaker. Post-persuasion attitudes results 

were expected to be weaker than post-persuasion beliefs results because belief formation 

and persuasive information directly targeted beliefs and subsequently, changed attitudes. 

A 2 (Subgroup knowledge) x 3 (Level of representation at belief formation) x 3 (Level of 
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representation at persuasion) between-participants ANCOVA was conducted, with post-

persuasion attitudes about C.E. as the dependent variable and initial attitudes about C.E. as 

the covariate. Only effects of theoretical interest are discussed in the following sections. 

The results of all other effects can be found in Table 9. 

Main effects.  

The main effect of level of representation at persuasion was significant, F(2, 758) 

= 44.66, p < .001, ηp
2 = .10. Planned comparisons demonstrated that persuasive messages 

that required more extreme extrapolation processes were less persuasive. Individual-level 

persuasion (M = 5.25, SD = 1.19) was significantly more effective at attitude change about 

the individual than intermediate-level persuasion (M = 4.85, SD = 1.19), F(1, 758) = 60.32, 

p < .001, ηp
2 = .07, as well as global-level persuasion (M = 4.27, SD = 1.19), F(1, 758) = 

353.91, p < .001, ηp
2 = .32. Intermediate-level persuasion was significantly more effective 

at attitude change about the individual than global-level persuasion, F(1, 758) = 122.01, p 

< .001, ηp
2 = .14. Similar to the persuasion main effect in post-persuasion beliefs, the 

persuasion main effect in post-persuasion attitudes supported the Individuation Perspective 

over the Categorization Perspective.10  

The main effect of level of representation at belief formation was significant, F(2, 

758) = 20.75, p < .001, ηp
2 = .05. Planned contrasts showed that initial attitudes based on 

individual-level information (M = 4.40, SD = 1.19) were more resistant to attitude change 

about the individual than initial attitudes based on intermediate-level information (M = 

5.00, SD = 1.19), F(1, 758) = 129.37, p < .001, ηp
2 = .14, as well as initial attitudes based 

                                                      

10 For reference, the persuasion main effect for post-persuasion attitudes was significant in Study One (ηp
2 = 

.17) but not Study Two (ηp
2 = .002).  
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on global-level information (M = 4.98, SD = 1.19), F(1, 758) = 122.48, p < .001, ηp
2 = .14. 

Initial attitudes based on intermediate-level information were no different in terms of 

resistance to persuasion than initial attitudes based on global-level information, F(1, 758) 

= 0.09, p = .76, ηp
2 < .001. These results only showed some support for the premise that 

initial attitudes based on information that require more extreme extrapolation processes are 

more susceptible to change, as there was no difference in terms of susceptibility to change 

between initial attitudes based on intermediate-level information and initial attitudes based 

on global-level information.11  

Similar to post-persuasion beliefs, the main effect of level of representation at belief 

formation largely mirrored the main effect of level representation at persuasion for post-

persuasion attitudes, as individual-level belief formation was the most resistant and global-

level belief formation was the least resistant to persuasion, and individual-level persuasion 

was the most persuasive and global-level persuasion was the least persuasive. The effects 

of level of representation at belief formation (ηp
2 = .05) seemed to be weaker than the 

effects level of representation at persuasion (ηp
2 = .10).  

 Two-way interaction.  

The primary two-way interaction of interest of level of representation at belief 

formation and level of representation at persuasion was significant, F(4, 758) = 8.47, p < 

.001, ηp
2 = .04 (see Figure 12). Like in post-persuasion beliefs, it was generally found that 

when a persuasive message required an extrapolation process that was equally as extreme 

as or less extreme than the extrapolation process at belief formation, then the persuasive 

                                                      

11 For reference, the belief formation main effect for post-persuasion attitudes was significant in Study One 

(ηp
2 = .03) but not Study Two (ηp

2 = .002).  
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message was relatively effective compared to a persuasive messaged represented at the 

level of the target.  

Figure 12. Study Three: A two-way interaction between level of representation at belief formation and level of representation at persuasion with post-persuasion attitudes about C.E. as the dependent variable. 

Study Three: A two-way interaction between level of representation at belief formation and 

level of representation at persuasion with post-persuasion attitudes about C.E. as the 

dependent variable. 

 

 

 

In the left set of columns of Figure 12, initial attitudes about the individual were 

based on individual-level information. Here, it can be seen that individual-level persuasion 
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the main effect of persuasion, these results demonstrated that persuasive messages that 

required more extreme extrapolation processes were less effective. 

In the centre set of columns of Figure 12, initial attitudes about the individual were 

based on intermediate-level information. Here, it can be seen that individual-level 

persuasion (M = 5.12, SD = 1.20) was equally as effective at attitude change about the 

individual as intermediate-level persuasion (M = 5.13, SD = 1.19), F(1, 758) = 0.01, p = 

.93, ηp
2 < .001, but was more effective at attitude change about the individual than global-

level persuasion (M = 4.74, SD = 1.19), F(1, 758) = 17.51, p < .001, ηp
2 = .02. It can also 

be seen that intermediate-level persuasion was more effective at attitude change about the 

individual than global-level persuasion, F(1, 758) = 18.36, p < .001, ηp
2 = .02.  

The key finding to note here is that when attitudes about the individual were based 

on intermediate-level information, individual-level persuasion and intermediate-level 

persuasion were both equally as effective at changing attitudes about the individual. It is 

speculated that this is because individual-level and intermediate-level persuasion both 

required an extrapolation process that was equally as extreme as or less extreme than the 

extrapolation process at belief formation where it was based on intermediate-level 

information. Global-level persuasion in the centre set of columns increased in effectiveness 

compared to global-level persuasion in the left set of columns but remained the least 

effective at changing attitudes about the individual because global-level persuasion 

required an extrapolation process that was more extreme than the extrapolation process at 

belief formation. 

In the right set of columns of Figure 12, initial attitudes about the individual were 

based on global-level information. Here, it can be seen that individual-level persuasion (M 
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= 5.35, SD = 1.19) was more effective at attitude change about the individual than 

intermediate-level persuasion (M = 5.02, SD = 1.19), F(1, 758) = 13.43, p < .001, ηp
2 < .02, 

as well as global-level persuasion (M = 4.58, SD = 1.19), F(1, 758) = 72.48, p < .001, ηp
2 

= .09. Intermediate-level persuasion was more effective at attitude change about the 

individual than global-level persuasion, F(1, 758) = 25.51, p < .001, ηp
2 = .03. 

Similar to the results in post-persuasion beliefs, the magnitude of differences in 

terms of persuasive effectiveness among individual-level persuasion, intermediate-level 

persuasion, and global-level persuasion decreased in the right set of columns compared to 

the left set of columns. Although both individual-level persuasion and intermediate-level 

persuasion were significant more effective at persuasion than global-level persuasion in the 

right set of columns, this difference seemed smaller than what was observed in the left set 

of columns. It is speculated that this is because in the right set of columns where beliefs 

were based on global-level information, individual-level persuasion, intermediate-level 

persuasion, and global-persuasion all required extrapolation processes that were equally as 

extreme as or less extreme than the extrapolation process at belief formation.  

Similar to post-persuasion beliefs, one surprising finding was that global-level 

persuasion in the right set of columns where initial beliefs were based on global-level 

information was not more effective than global-level persuasion in the centre set of 

columns where initial beliefs were based on intermediate-level information. Global-level 

persuasion should be more effective when initial beliefs are based on global-level 

information compared to when initial beliefs are based on intermediate-level information. 

Overall, the pattern of results for this two-way interaction was similar to the same two-way 

interaction in post-persuasion beliefs. 
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Three-way interaction.  

The three-way interaction was used to examine the viability of the three 

perspectives: the Continuum, Discontinuity, and Conditional Perspectives. Unlike in post-

persuasion beliefs, the proposed conditional factor of these three perspectives, subgroup 

knowledge did not influence the emergence of either the Continuum or the Discontinuity 

Perspective. The subgroup knowledge, level of representation at belief formation, and level 

of representation at persuasion interaction was non-significant, F(4, 758) = 1.91, p = .11, 

ηp
2 = .01. Since the interaction was not significant, no formal post-hoc tests were 

conducted. However, this interaction was further examined for exploratory purposes and 

the pattern of effects seemed similar to those found in post-persuasion beliefs (see Figure 

13). The overall pattern of effects for this three-way interaction seemed similar to the 

overall pattern of effects for the same interaction found in post-persuasion beliefs. These 

results seemed to be sensible because post-persuasion attitudes effects were predicted to 

be weaker than post-persuasion belief effects. Thus, it is plausible for the three-way 

interaction of subgroup knowledge, belief formation, and persuasion to be significant for 

post-persuasion beliefs but not for post-persuasion attitudes. 
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Figure 13. Study Three: A three-way interaction among subgroup knowledge, level of representation at belief formation, and level of representation at persuasion with post-persuasion attitudes about C.E. as the dependent variable. 

Study Three: A three-way interaction among subgroup knowledge, level of representation 

at belief formation, and level of representation at persuasion with post-persuasion attitudes 

about C.E. as the dependent variable. 

 

Panel A 

Subgroup knowledge condition 

 

Panel B 

No subgroup knowledge condition 

 

3

3.5

4

4.5

5

5.5

6

Individual Intermediate Global

P
o
st

-P
er

su
as

io
n

 A
tt

it
u
d
es

Level of Representation at Belief Formation

Individual

Intermediate

Global

Level of 

Representation

at Persuasion

3

3.5

4

4.5

5

5.5

6

Individual Intermediate Global

P
o
st

-P
er

su
as

io
n
 A

tt
it

u
d
es

Level of Representation at Belief Formation

Individual

Intermediate

Global

Level of 

Representation

at Persuasion



 

116 

 

Table 9. Study Three: The fixed-effects ANCOVA with post-persuasion attitudes about C.E. as the dependent variable. 

Study Three: The fixed-effects ANCOVA with post-persuasion attitudes about C.E. as the 

dependent variable. 

 

Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

Initial attitudes 7.88 1 7.88 5.60 .02 .007 

Subgroup Knowledge 0.18 1 0.18 0.13 .72 < .001 

Belief Formation 58.43 2 29.21 20.75 < .001 .05 

Persuasion 125.75 2 62.87 44.66 < .001 .10 

Subgroup Knowledge x  

Belief Formation 
0.08 2 0.04 0.03 .97 < .001 

Subgroup Knowledge x 

Persuasion 
3.73 2 1.86 1.32 .27 .003 

Belief Formation x 

Persuasion 
47.72 4 11.93 8.47 < .001 .04 

Subgroup Knowledge x  

Belief Formation x  

Persuasion 

10.74 4 2.68 1.91 .11 .01 

Error 1067.25 758 1.41    

 

Discussion 

Study Three was the first attempt to examine downward extrapolation with an 

intermediate category. One of the main goals of Study Three was to investigate the 

potential differences among the three levels of representation (i.e., individual, intermediate 

category, and global category) within the context of downward extrapolation. The results 

in Study Three clearly demonstrated that there are differences among the three levels of 

representation on persuasion within the context of downward extrapolation. Specifically, 
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the results provided support for the Individuation Perspective (i.e., persuasive messages 

that required more extreme extrapolation processes would be less persuasive) over the 

Categorization Perspective (i.e., there would be no differences in extrapolation in terms of 

persuasion). 

In concordance with Studies One and Two, Study Three demonstrated that the 

general principle that persuasive messages that required more extreme extrapolation 

processes are less persuasive. The pattern of results in Study Three generally mirrored the 

pattern of results in Studies One and Two. In Studies One and Two, the target was the 

global category, and thus, global-level persuasion was most persuasive, followed by 

intermediate-level persuasion, and then individual-level persuasion. In Study Three, the 

target was the individual, and thus, individual-level persuasion was most persuasive, 

followed by intermediate-level persuasion, and then global-level persuasion. 

Similar to Studies One and Two, Study Three also showed that the effectiveness of 

the persuasive message was contingent on the level of representation of information at 

belief formation. The pattern of effects for Study Three mirrored those of Studies One and 

Two, as the target was different for Study Three compared to Studies One and Two. For 

Studies One and Two, the discrepancy in persuasiveness among the three levels of 

representation at persuasion was the greatest when initial beliefs were based global-level 

information and the least when initial beliefs were based individual-level information. For 

Study Three, the discrepancy in persuasiveness among the three levels of representation at 

persuasion was the greatest when initial beliefs were based individual-level information 

and the least when initial beliefs were based global-level information. 
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Another goal of Study Three was to examine the trajectory of intermediate 

categories in terms of persuasive effectiveness, which included the Continuum, 

Discontinuity, and the Conditional Perspectives. The results of Study Three seemed to 

provide some support for the Conditional Perspective, as the Continuum Perspective 

seemed to have emerged in the subgroup knowledge condition and the Discontinuity 

Perspective seemed to have emerged under the no subgroup knowledge condition. These 

results were in agreement with the results found in Study One. 
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Chapter 5 

Study Four: Upward and Downward Extrapolation 

The results of Studies One and Three provided an opportunity for a comparison of 

upward and downward extrapolation processes, as the two studies had the same subgroup 

knowledge, belief formation, and persuasion materials. This comparison showed many 

parallels between the upward extrapolation processes in Study One and the downward 

extrapolation processes in Study Three. However, there were some caveats regarding the 

comparison between Studies One and Three, as this comparison was not a direct 

comparison (i.e., it did not have random assignment), and Study One had a statistical 

intuition manipulation, whereas Study Three did not. A direct comparison of upward and 

downward extrapolation processes within the same study would address the 

aforementioned caveats. 

The purpose of Study Four was to directly compare upward and downward 

extrapolation processes, which has yet to be examined in the literature. The comparison of 

upward and downward extrapolation processes in Study Four was different than the 

comparison of upward extrapolation in Study One to the downward extrapolation in Study 

Three, as Study Four used the same target for both extrapolation processes. Study Four 

included a new global category, which were Voltans—the people of a novel and fictitious 

country named Volta. The three levels of representation were the individual (M.S., a Voltan 

living in a town called Torrine), intermediate category (i.e., Torriners, the Voltans living 

in Torrine), and global category (i.e., Voltans). The target of persuasion was the 

intermediate category (i.e., Torriners). In this setup, the upward extrapolation process was 
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from an individual to an intermediate category, and the downward extrapolation process 

was from a global category to an intermediate category. 

It was hypothesized that persuasive messages that required no extrapolation would 

be more persuasive than messages that required extrapolation. For upward extrapolation, 

intermediate-level persuasion should be more effective at changing beliefs about the 

intermediate category than individual-level persuasion. For downward extrapolation, 

intermediate-level persuasion should be more effective at changing beliefs about the 

intermediate category than global-level persuasion. If both upward and downward 

extrapolation had the same target (e.g., the intermediate category), their effects should 

mirror each other. However, upward extrapolation effects from an individual to an 

intermediate category may be weaker than downward extrapolation effects from a global 

category to an intermediate category.  

The differences between the upward and downward extrapolation processes in this 

study may help explain this potential difference in persuasive effectiveness. Upward 

extrapolation in Study Four was similar to upward extrapolation in Studies One and Two, 

as all three studies had extrapolations from an individual to a broader category (i.e., a global 

category in Studies One and Two, and an intermediate category in Study Four). As seen in 

Studies One and Two, individual-level persuasion was generally less effective at 

persuasion than global-level persuasion about the global category, which indicated there 

was perceived differentiation between the individual and the global category.  

A novel aspect of Study Four was that its downward extrapolation process was 

different from the downward extrapolation in Study Three. Downward extrapolation in 

Study Three was from a category to an individual within the category, whereas downward 
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extrapolation in Study Four was from a category to a subcategory within the category (i.e., 

a global category to an intermediate category). As seen in Study Three, global-level 

persuasion was generally less effective than individual-level persuasion at persuasion about 

the individual, which indicated there was perceived differentiation between the individual 

and the global category. However, as seen in all three of the previous studies, people were 

less likely to differentiate between an intermediate and a global category compared to an 

individual and a global category. Consequently, downward extrapolation from a global 

category to an intermediate category may be more effective at persuasion about an 

intermediate category than upward extrapolation from an individual to an intermediate 

category due to the potentially lesser perceived differentiation between the global category 

and intermediate category compared to the perceived differentiation between the individual 

and intermediate category. 

It was also predicted that the effectiveness of the persuasive message would be 

contingent on the level of representation of information at belief formation. When a 

persuasive message requires an extrapolation process that is equally as extreme as or less 

extreme than the extrapolation process at belief formation, then the difference in terms of 

persuasive effectiveness between that persuasive message and another persuasive message 

represented at the level of the target should diminish. Specifically, global-level persuasion 

should be more effective at changing beliefs about the intermediate category when beliefs 

are based on global-level information. Similarly, individual-level persuasion should be 

more effective at changing beliefs about the intermediate category when beliefs are based 

on individual-level information. 
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Another novel aspect of this study was that the direction of extrapolation for initial 

beliefs and for persuasion could differ. Downward extrapolation processes could be used 

in the formation of initial beliefs, and subsequently, upward extrapolation processes could 

be used in persuasion. Alternatively, upward extrapolation processes could be used in the 

formation of initial beliefs, and subsequently, downward extrapolation processes could be 

used in persuasion. Because neither of these scenarios have initial beliefs that are based on 

intermediate-level information, which would be the scenario in which initial beliefs are the 

most resistant to persuasion, it was predicted that the persuasion in both of these scenarios 

would be effective at changing beliefs about the intermediate category. 

  

Methods 

Participants. 

Participants included 197 Queen’s University students enrolled in an upper year 

psychology course. This study was a part of several studies in a one-hour study session and 

participants received one course credit towards their upper year psychology course grade 

for their participation. Participants were free to terminate the study session whenever they 

pleased and if they did so, they still received the course credit. The desired minimum 

sample size for this study was 450 participants. This value of 450 was generated from the 

most complex hypothesized interaction, which was a 3 (Belief formation) x 3 (Persuasion) 

interaction totaling 9 cells, as well as the expectation of 50 participants per cell. Although 

the projected minimum was calculated using this informal rule, a formal post-hoc power 

analysis using GPower (Faul et al., 2009) revealed the following information. With an n = 

197, α = .05, 1 – β = .80, the effect size of the highest predicted interaction of interest (i.e., 
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a 3 x 3 interaction) would have needed to have a moderate effect size of f = .25 (or n2 = 

.25) to be detected. Unfortunately, due to limited time and resources, the actual sample size 

of 197 was smaller than the intended sample size of 450. Because there were clear 

expectations for these results, they are still being presented for descriptive purposes. 

However, they should be treated with caution—especially, the higher-order interactions. 

The study should have sufficient power for the examination of the main effects.  

Design. 

The study design was a 3 (Level of representation at belief formation: Individual 

vs. Intermediate vs. Global) x 3 (Level of representation at persuasion: Individual vs. 

Intermediate vs. Global) between-subjects design. Dependent variables included post-

persuasion beliefs and attitudes. The persuasion target was the intermediate category, 

which was a group of people called Torriners (i.e., the people of a town in Volta called 

Torrine). The three levels of representation were the individual (i.e., M.S., a Voltan living 

in Torrine), the intermediate category (i.e., Torriners), and the global category (i.e., 

Voltans; see Appendix D for all Study Four materials). 

Statistical intuition was not included in this study. This variable was previously 

proposed as a potential factor that may influence the trajectory of the intermediate 

categories in terms of persuasive effectiveness in upward extrapolation processes. 

However, there were no “intermediate categories” for upward extrapolation in this study, 

as there were only two levels of representation for upward extrapolation (i.e., individual 

and intermediate category). Subgroup knowledge was also not included in this study. It is 

plausible and likely that subgroup knowledge would increase the perceived differentiation 
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the global category and the intermediate category. However, I have elected to not include 

this variable in this study due to the limited time and resources. 

Procedure. 

This study was conducted online with the software platform, Qualtrics (2018). 

Belief formation phase. 

After a brief introduction, participants read a message designed to create an overall 

positive belief system about Torriners. Level of representation was manipulated via three 

different representations of the same message: the first represented at the level of M.S., the 

second represented at the level of Torriners, and the third at the level of Voltans. 

Participants randomly received one of these three messages. Participants then completed 

measures of attitudes (e.g., Crites, Fabrigar, & Petty, 1994), beliefs (based on Paik et al., 

2009), and entitativity (based on Paik et al., 2009) measures about Torriners. 

Persuasion phase. 

Subsequently, participants read a message consisting of negative information 

designed to alter the initial positive beliefs about Torriners that were formed in the previous 

phase. Level of representation was manipulated via three different representations of the 

same message: M.S., Torriners, and Voltans. Participants randomly received one of these 

three messages. Participants then completed measures of attitudes, beliefs, and entitativity 

measures about Torriners. 

Measures. 

See Table 10 for the descriptive and distribution information for all Study Four 

measures. 
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Attitudes. 

The attitude measure was the same measure used in Study One except the target 

was changed from Caledonians to Torriners. 

Beliefs. 

The belief measure had the same structure as the belief measure in Study One, 

however, the belief object was changed from Caledonians to Torriners and the items were 

changed to match the traits described in the messages about Torriners. This measure 

consisted of six items that assessed participants’ beliefs about three traits about Torriners 

(i.e., caring, extraverted, and cooperative). The six items were caring, uncaring, 

extraverted, introverted, cooperative, and uncooperative. An average belief score was 

computed so that higher values would indicate beliefs more consistent with the persuasive 

message. 

Entitativity. 

The entitativity measure had the same structure as the entitativity measure in Study 

One, however, the entitativity object was changed from Caledonians to Voltans and the 

items were changed to match the traits described in the messages about Voltans. The three 

items were caring, extraverted, and cooperative. An entitativity score was computed by 

averaging the scores of the three items. Higher scores indicated higher levels of entitativity.  
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Table 10. Study Four: The descriptive and distribution information of the measures. 

Study Four: The descriptive and distribution information of the measures. 

 

Measure M SD Min – Max Skew Kurtosis Cronbach’s 

Alpha 

Initial attitudes 2.27 1.10 1.00 – 6.00 0.85 0.35 .94 

Post-persuasion 

attitudes 
4.11 1.32 1.00 – 7.00 - 0.20 - 0.10 .93 

Initial beliefs 2.44 1.02 1.00 – 5.50 0.44 - 0.59 .85 

Post-persuasion 

beliefs 
4.28 1.20 1.00 – 7.00 - 0.20 0.30 .84 

Initial 

entitativity 
7.40 1.98 1.00 – 10.00 - 0.81 0.89 .86 

Post-persuasion 

entitativity 
5.57 2.21 1.00 – 10.00 0.07 - 0.43 .86 

 

Note. Greater mean values indicate more negative attitudes, more negative beliefs, and 

greater entitativity. 

 

Analyses 

Manipulation checks. 

A number of manipulation checks were conducted to see if the manipulations were 

effective. 

Belief formation. 

The belief formation manipulation check was completed using the belief and 

attitude measures. After reading the belief formation messages, participants formed beliefs 

(M = 2.44, SD = 1.02) that were significantly more positive than the midpoint (4) on the 
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beliefs scale t(196) = - 21.35, p < .001, d = - 1.53.12 Similarly, participants formed attitudes 

(M = 2.27, SD = 1.10) about Torriners that were significantly more positive than the 

midpoint (4) on the attitude scale, t(196) = - 22.06, p < .001, d = - 1.57. These results 

indicated that participants formed positive initial beliefs and attitudes about Torriners. 

Analyses of belief and attitude change effects. 

Two analyses were conducted to examine belief change effects, including an 

analysis with post-persuasion beliefs about Torriners as the dependent variable and another 

with post-persuasion attitudes about Torriners as the dependent variable. 

Post-persuasion beliefs as the dependent variable. 

A 3 (Level of representation at belief formation) x 3 (Level of representation at 

persuasion) between-participants ANCOVA was conducted, with post-persuasion beliefs 

about Torriners as the dependent variable and initial beliefs about Torriners as the 

covariate. Only effects of theoretical interest are discussed in the following sections. All 

effects can be found in Table 11.  

Main effects.  

Like Studies One (ηp
2 = .19), Two (ηp

2 = .02), and Three (ηp
2 = .12), it was predicted 

that there would be a significant main effect of level of representation at persuasion. This 

effect was predicted to follow the general principle that persuasive messages that require 

no extrapolation should be more effective than persuasive messages that require 

extrapolation. However, since the target in Study Four was the intermediate category, the 

specific pattern of this main effect in Study Four would be different from the previous three 

                                                      

12 The values are coded so that greater values indicate more negative beliefs and attitudes. Greater values 

indicated more belief and attitude change, as the direction of the persuasive message was negative. 
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studies. Specifically, intermediate-level persuasion would be the most effective at changing 

beliefs about the intermediate category. Global-level persuasion would be less effective 

than intermediate-level persuasion at changing beliefs about the intermediate category. 

Individual-level persuasion would be less effective than intermediate-level persuasion and 

possibly the least effective at changing beliefs about the intermediate category.  

The main effect of level of representation at persuasion was significant, F(2, 187) 

= 4.76, p = .01, ηp
2 = .05. Planned comparisons indicated that intermediate-level persuasion 

(M = 4.57, SD = 1.16) was significantly more effective at belief change about the 

intermediate category than global-level persuasion (M = 4.33, SD = 1.16), F(1, 187) = 5.50, 

p = .02, ηp
2 = .03, as well as individual-level persuasion (M = 3.95, SD = 1.16), F(1, 187) 

= 37.18, p < .001, ηp
2 = .16. Global-level persuasion was significantly more effective at 

belief change about the intermediate category than individual-level persuasion, F(1, 187) 

= 14.08, p < .001, ηp
2 = .07. As predicted, these results demonstrated that persuasive 

messages that required no extrapolation was generally more persuasive than persuasive 

messages that required extrapolation. Also predicted was the new discovery that downward 

extrapolation from the global category to the intermediate category was more effective at 

persuasion about the intermediate category compared to upward extrapolation from the 

individual to the intermediate category.  

The main effect of level of representation at belief formation was significant in 

Studies One (ηp
2 = .04) and Three (ηp

2 = .08) but not Study Two (ηp
2 = .003). In Study One 

where upward extrapolation was examined, initial beliefs based on global-level 

information was the most resistant to belief change about the global category, whereas 

initial beliefs based on individual-level information was the least resistant. In Study Three 
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where downward extrapolation was examined, initial beliefs based on individual-level 

information was the most resistant to belief change about the individual, whereas initial 

beliefs based on global-level information was the least resistant. 

 The main effect of belief formation in Study Four was significant, F(2, 187) = 3.78, 

p = .02, ηp
2 = .04. Planned contrasts showed that initial beliefs based on intermediate-level 

information (M = 3.96, SD = 1.18) were more resistant to belief change about the 

intermediate category than initial beliefs based on global-level information (M = 4.36, SD 

= 1.16), F(1, 187) = 15.75, p < .001, ηp
2 = .08, as well as initial beliefs based on individual-

level information (M = 4.52, SD = 1.16), F(1, 187) = 29.96, p < .001, ηp
2 = .14. Initial 

beliefs based on global-level information were not different in terms of resistance to 

persuasion about the intermediate category compared to initial beliefs based on individual-

level information, F(1, 187) = 2.26, p = .13, ηp
2 = .01. The main effect of belief formation 

in Studies One, Three, and Four demonstrated the general principle that beliefs are most 

resistant to change when the beliefs are formed at the level of the target. The actual pattern 

of effects for the main effect was different for the three studies because the target of 

persuasion was different for all three studies. 

 Two-way interaction.  

The two-way interaction between level of representation at belief formation and 

level of representation at persuasion was not significant, F(4, 187) = 1.14, p = .34, ηp
2 = 

.02. Since there were clear expectations for this interaction and there is precedence from 

previous studies for this interaction to be significant, this interaction was examined further 

for exploratory purposes (see Figure 14). The trends of this interaction seemed to follow 

the principle that when a persuasive message requires an extrapolation process that is 
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equally as extreme as or less extreme than the extrapolation process at belief formation, 

then the difference in terms of persuasive effectiveness between the persuasive message 

and another persuasive message represented at the level of the target should diminish. 

However, these trends must be considered with extreme caution, as the global significance 

value was p = .34. A final assessment of this two-way interaction could be made by 

obtaining a larger sample size. 

Figure 14. Study Four: A two-way interaction between level of representation at belief formation and level of representation at persuasion with post-persuasion beliefs about Torriners as the dependent variable. 

Study Four: A two-way interaction between level of representation at belief formation and 

level of representation at persuasion with post-persuasion beliefs about Torriners as the 

dependent variable. 
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Table 11. Study Four: The fixed-effects ANCOVA with post-persuasion beliefs about Torriners as the dependent variable. 

Study Four: The fixed-effects ANCOVA with post-persuasion beliefs about Torriners as the 

dependent variable. 

Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

Initial beliefs 0.15 1 0.15 0.11 .74 .001 

Belief Formation 10.14 2 5.07 3.78 .02 .04 

Persuasion 12.76 2 6.38 4.76 .01 .05 

Belief Formation x 

Persuasion 
6.11 4 1.53 1.14 .34 .02 

Error 250.59 187 1.34    

 

Post-persuasion attitudes as the dependent variable. 

A second analysis was conducted using post-persuasion attitudes as the dependent 

variable. The results were largely similar to the results of post-persuasion beliefs. A 3 

(Level of representation at belief formation) x 3 (Level of representation at persuasion) 

between-participants ANCOVA was conducted, with post-persuasion attitudes about 

Torriners as the dependent variable and initial attitudes about Torriners as the covariate. 

All effects can be found in Table 12. 

Main effects.  

The main effect of level of representation at persuasion was significant, F(2, 187) 

= 6.00, p = .003, ηp
2 = .06.13 The pattern of effects was similar to the one found in the main 

                                                      

13 For reference, the persuasion main effect was significant in Study One (ηp
2 = .17) and Three (ηp

2 = .10) but 

not Study Two (ηp
2 = .002).  
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effect of persuasion for post-persuasion beliefs. Planned comparisons indicated that 

persuasive messages that required no extrapolation were more effective than messages that 

required extrapolation. Intermediate-level persuasion (M = 4.43, SD = 1.27) was 

significantly more effective at attitude change about the intermediate category than global-

level persuasion (M = 4.21, SD = 1.27), F(1, 187) = 4.64, p = .03, ηp
2 = .02, as well as 

individual-level persuasion (M = 3.69, SD = 1.27), F(1, 187) = 51.76 p < .001, ηp
2 = .22. 

Global-level persuasion was significantly more effective at attitude change about the 

intermediate category than individual-level persuasion, F(1, 187) = 25.41, p < .001, ηp
2 = 

.12.  

The main effect of level of representation at belief formation was marginally 

significant, F(2, 187) = 2.80, p = .06, ηp
2 = .03.14 The pattern of effects was similar to the 

one found in the main effect of belief formation for post-persuasion beliefs. Although 

marginally significant, planned contrasts were conducted for exploratory purposes. These 

comparisons showed that initial attitudes based on intermediate-level information (M = 

3.87, SD = 1.29) was more resistant to attitude change about the intermediate category than 

initial attitudes based on global-level information (M = 4.07, SD = 1.29), F(1, 187) = 3.88, 

p = .05, ηp
2 = .02, as well as attitudes based on individual-level information (M = 4.39, SD 

= 1.27), F(1, 187) = 25.50, p < .001, ηp
2 = .12. Initial attitudes based on global-level 

information was more resistant to persuasion about the intermediate category than initial 

attitudes based on individual-level information, F(1, 187) = 9.49, p = .002, ηp
2 = .05. These 

                                                      

14 For reference, the belief formation main effect was significant in Studies One (ηp
2 = .03) and Three (ηp

2 = 

.06) but not Study Two (ηp
2 = .002). 
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results showed that initial attitudes based on target-level information trended towards being 

more resistant to attitude change compared to other levels of information.  

Two-way interaction.  

Similar to post-persuasion beliefs, the two-way interaction between level of 

representation at belief formation and level of representation at persuasion was not 

significant, F(4, 187) = 1.70, p = .15, ηp
2 = .04. Since there were clear expectations for this 

interaction and there is precedence from previous studies for this interaction to be 

significant, this interaction was examined further for exploratory purposes (see Figure 15). 

The trends of this interaction seemed to follow the principle that when a persuasive 

message requires an extrapolation process that is equally as extreme as or less extreme than 

the extrapolation process at belief formation, then the difference in terms of persuasive 

effectiveness between the persuasive message and another persuasive message represented 

at the level of the target should diminish. However, these trends must be considered with 

caution, as the global significance value was p = .15. A final assessment of this two-way 

interaction could be made by obtaining a larger sample size. 
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Figure 15. Study Four: A two-way interaction between level of representation at belief formation and level of representation at persuasion with post-persuasion attitudes about Torriners as the dependent variable. 

Study Four: A two-way interaction between level of representation at belief formation and 

level of representation at persuasion with post-persuasion attitudes about Torriners as the 

dependent variable. 

 

 

 

Table 12. Study Four: The fixed-effects ANCOVA with post-persuasion attitudes about Torriners as the dependent variable. 

Study Four: The fixed-effects ANCOVA with post-persuasion attitudes about Torriners as 

the dependent variable. 

Predictors Sum of 

Squares 

df Mean 

Square 

F p ηp
2 

Initial attitudes 0.46 1 0.46 0.29 .59 .002 

Belief Formation 9.00 2 4.50 2.80 .06 .03 

Persuasion 19.33 2 9.66 6.00 .003 .06 

Belief Formation x 

Persuasion 
10.94 4 2.74 1.70 .15 .04 

Error 300.94 187 1.61    
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Discussion 

 Study Four was the first investigation of upward and downward extrapolation 

towards the same target in the same study. Along with the previous three studies, it 

supported the general principle that persuasive messages that require no extrapolation are 

more persuasive than messages that require extrapolation, as intermediate-level persuasion 

was more effective at changing beliefs about the intermediate category than both global-

level persuasion and individual-level persuasion. A new discovery was that downward 

extrapolation from a global category to an intermediate category was more effective in 

terms of persuasion about the intermediate category compared to upward extrapolation 

from an individual to an intermediate category. It is speculated that this difference in 

persuasive effectiveness was because the perceived differentiation between the 

intermediate category and the individual was greater than the perceived differentiation 

between the intermediate category and the global category.  

Along with Studies One and Three, Study Four provided additional support for a 

main effect of belief formation. These three studies demonstrated that initial beliefs based 

on target-level information were more resistant to belief change compared to other levels 

of representation of information. Study Four did not find evidence to support the notion 

that the effectiveness of the different levels of representation at persuasion were contingent 

on the levels of representation at belief formation. It is plausible that this non-significant 

interaction was due to Study Four being underpowered in examining this two-way 

interaction, and thus, a larger sample size should clarify these results. 

Furthermore, there seemed to be minimal differentiation between intermediate-

level information and global-level information, which would support the Discontinuity 



 

136 

 

Perspective. The absence of any subgroup knowledge about the global category created a 

scenario in which the Discontinuity Perspective was likely to emerge. The inclusion of a 

subgroup knowledge manipulation may increase the separation in persuasive effectiveness 

between intermediate-level persuasion and global-level persuasion. 

One limitation with regards to the comparison of upward and downward 

extrapolation in this study was that it was only one kind of comparison of upward and 

downward extrapolation. Another method to directly compare upward and downward 

extrapolation would be to include upward and downward extrapolation in the same study 

but have different targets. For instance, the target of upward extrapolation could be the 

global category, while the target of downward extrapolation could be the individual. In this 

setup, it is suspected that upward extrapolation from an individual to a global category 

would be equally as effective as downward extrapolation from a global category to an 

individual. 
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Chapter 6 

General Discussion 

Summary of Findings 

There were several consistent findings across the four studies.15 It was predicted 

that persuasive messages that required no extrapolation would be the most effective. All 

four studies supported this prediction, as persuasive messages represented at the level of 

the target were consistently the most successful. It was also predicted that persuasive 

messages would become less persuasive as the extrapolation processes required became 

more extreme. Studies One, Two, and Three supported this prediction, as persuasive 

messages became less persuasive as they were represented at levels further removed from 

the target. Study Four was not set up to test this principle. 

Although not predicted, there was a significant belief formation main effect for 

Studies One, Three, and Four. This main effect for Study Two failed to reach significance 

but its trends were similar to the findings of the other three studies. The results of Studies 

One, Three, and Four, as well as the trends of Study Two, followed the general principle 

that the most resistant beliefs are based on target-level information. The results of Studies 

One and Three, as well as the trends of Study Two, also followed the general principle the 

more extreme the amount of extrapolation at belief formation, the less resistant the beliefs 

at persuasion.  

It was hypothesized that the effectiveness of the persuasive message would be 

contingent on the level of representation of information at belief formation. Specifically, 

                                                      

15 Tables 13 and 14 displays a comparison of the findings across the four studies. 



 

138 

 

when a persuasive message requires an extrapolation process that is equally as extreme as 

or less extreme than the extrapolation process at belief formation, then the difference in 

terms of persuasive effectiveness between that persuasive message and another persuasive 

message represented at the level of the target should diminish. The pattern of effects for 

the significant interactions between the level of representation at belief formation and the 

level of representation at persuasion in Studies One, Two, and Three supported this general 

principle. For instance, in Study One where the target was the global category, the 

difference in persuasive effectiveness between global-level persuasion and individual-level 

persuasion was the greatest when initial beliefs were based on global-level information. 

Conversely, the difference in persuasive effectiveness between global-level persuasion and 

individual-level persuasion was the smallest when initial beliefs were based on individual-

level information. Although the results that examined this general principle in Study Four 

failed to reach significance, the trends seemed to follow this general principle as well. 

Studies One, Two, and Three included a subgroup knowledge manipulation, which 

was used to test the viability of the three perspectives regarding the trajectory of persuasive 

effectiveness of intermediate categories. It was predicted that there would be support for 

the Conditional Perspective, as the Continuum Perspective would emerge when 

participants had subgroup knowledge about the global category, and the Discontinuity 

Perspective would emerge when participants had no subgroup knowledge about the global 

category. The overall pattern of effects for the significant three-way interaction among 

subgroup knowledge, belief formation, and persuasion in Study One supported this 

prediction. This three-way interaction in Study Three was marginally significant but its 
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overall pattern of effects supported the Conditional Perspective. This three-way interaction 

in Study Two failed to reach significance. 

Studies One and Two included a statistical intuition manipulation, which was also 

used to test the viability of the three perspectives regarding the trajectory of persuasive 

effectiveness of intermediate categories. The results of Studies One and Two demonstrated 

that statistical intuition did not influence the emergence of the Continuum and the 

Discontinuity Perspectives, as the three-way interaction among statistical intuition, belief 

formation, and persuasion was non-significant for both studies. 

Table 13. The comparison of the key effects of interest across all four studies for post-persuasion beliefs. 

The comparison of the key effects of interest across all four studies for post-persuasion 

beliefs. 

 

Effect Study 1 Study 2 Study 3 Study 4 

Belief formation     

Persuasion     

Belief Formation x 

Persuasion 
   x 

Subgroup knowledge x 

Belief Formation x 

Persuasion 
 x * n/a 

Statistical Intuition x 

Belief Formation x 

Persuasion 
x x n/a n/a 

 

Note. A  indicates a significant result, an x indicates a non-significant result, and a * 

indicates a marginally significant result. 
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Table 14. The comparison of the key effects of interest across all four studies for post-persuasion attitudes. 

The comparison of the key effects of interest across all four studies for post-persuasion 

attitudes. 

 

Effect Study 1 Study 2 Study 3 Study 4 

Belief formation  x   

Persuasion  x  * 

Belief Formation x 

Persuasion 
 x  x 

Subgroup knowledge x 

Belief Formation x 

Persuasion 
x x x n/a 

Statistical Intuition x 

Belief Formation x 

Persuasion 
x x n/a n/a 

 

Note. A  indicates a significant result, an x indicates a non-significant result, and a * 

indicates a marginally significant result. 

 

Implications 

Level of representation as a property of attitude structure and 

persuasive messages. 

There were three key implications from this program of research. The first 

implication pertains to level of representation being underappreciated as a property of 

attitude structure and as a property of persuasive messages, as level of representation has 

received little focus in the attitudes literature. In fact, prior to this program of research, 

Paik et al. (2009) has been the only published investigation of level of representation in the 

attitudes literature that I have discovered. This program of research, along with Paik et al. 

(2009), have reliably demonstrated the influence of level of representation on the 
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susceptibility of beliefs and attitudes to change. Based on these findings, I would argue that 

level of representation deserves much more attention as a property of attitude structure and 

persuasive messages. 

Throughout all four studies, it was found that persuasive messages represented at 

the level of the target were the most persuasive compared to persuasive messages that 

require extrapolation. Although this assertion may now seem obvious, it has been largely 

overlooked in research and application. For instance, while extrapolation across level of 

representation has been recognized as a general phenomenon in the political psychological 

literature (e.g., Schwarz & Bless, 1992; Hayes, 2011) and the consumer behaviour 

literature (e.g., Tauber, 1981; Aaker & Keller, 1990; Milberg et al., 1997), the specific 

persuasion implications of level of representation has largely been neglected. People may 

form beliefs about a political party or a consumer brand based on different levels of 

representation of information, which may have implications for persuasion.  

Another example lies within the stereotype literature, which has also recognized 

level of representation as a general phenomenon but has underappreciated the persuasion 

implications of level of representation. One of the main goals in the stereotype literature is 

to change stereotype beliefs. Researchers have long attempted to change stereotype beliefs 

but have also long lamented the difficulty of doing so (e.g., Fiske, 1998; Park & Judd, 

2005). However, it seems that this difficulty is partly due to their methods violating of the 

general principles of level of representation found in the current program of research and 

in Paik et al. (2009). As noted by Paik et al. (2009), the predominant strategy to change 

stereotype beliefs in the stereotype literature is to present information about stereotype-

inconsistent individuals within a stereotyped group. In order words, individual-level 
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persuasion has been typically used to change beliefs about a category in the stereotype 

literature. Contrarily to these practices, the current program of research would generally 

recommend representing persuasive messages at the target level in order to maximize 

persuasive effectiveness. 

Support for the Individuation Perspective over the 

Categorization Perspective. 

The second implication was that the Individuation Perspective was supported over 

the Categorization Perspective within the context of downward extrapolation. This 

program of research was the first time (that I know of) that the persuasive implications of 

downward extrapolation processes have been explicitly examined within the attitudes 

literature. It was predicted that downward extrapolation from a broader category to an 

individual would have one of two patterns of effects. The first competing prediction was 

termed the Individuation Perspective, which posited that the pattern of effects of downward 

extrapolation from a broader category to an individual would mirror those of upward 

extrapolation from an individual to a broader category. The underlying logic posits that if 

people perceive differences between individuals and their respective categories, there 

should be differences in terms of persuasive effectiveness between messages represented 

at the individual level and messages represented at the global level. 

The second competing prediction was termed the Categorization Perspective, 

which posited that there would be no differences in terms of persuasive effectiveness 

between individual-level and global-level persuasion. The underlying logic is that 

downward extrapolation from a broader category to an individual (e.g., first impressions) 

is a social-cognitive pervasive, and thus, there should be no differences in terms of 
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effectiveness between individual-level and global-level persuasion. Study Three examined 

downward extrapolation from a global category to an individual and found that individual-

level persuasion was generally more effective at changing beliefs about an individual than 

global-level persuasion, which supported the Individuation Perspective over the 

Categorization Perspective.  

While Study Three provided support for the Individuation Perspective over the 

Categorization Perspective, one may wonder if there are conditions under which the 

Categorization Perspective emerges over the Individuation Perspective. In the impression 

formation literature, theorists have posited that the default method of belief formation of 

individuals is through the application of category characteristics to the individuals (e.g., 

Fiske & Neuberg, 1990; Brewer, 1988), which seems to be a non-thoughtful process. Only 

when people have the motivation and opportunity, are they more likely to examine and 

apply individual characteristics to individuals in lieu of category characteristics, which 

seems to be a thoughtful process. If these principles were to be applied to level of 

representation, it would suggest that the Category Perspective may emerge under non-

thoughtful processes and the Individuation Perspective under thoughtful processes.  

It is plausible that the Individuation Perspective emerged in Study Three because 

participants of Study Three were engaging in thoughtful processing during the study. 

Although the amount of the participants’ thoughtfulness in Study Three was unknown, it 

is speculated that the amount of the participants’ thoughtfulness would be somewhere in 

the higher end of the continuum of thoughtfulness. The participants of Study Three were 

in the controlled laboratory environment with minimal distractions and were only tasked 
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with completing the study, which should have allowed them the opportunity to engage in 

thoughtful processing.  

Furthermore, university students generally have higher levels of need for cognition 

than the general population, as there is a reliable and positive relationship between need 

for cognition and education (Cacioppo, Petty, Feinstein, & Jarvis 1996). Those with higher 

levels of need for cognition should be more likely to engage in thoughtful processing 

compared to those with lower levels of need for cognition, which would suggest that the 

participants in this program of research were likely engaging in thoughtful processing. 

Consequently, a natural research extension is to examine downward extrapolation 

processes under non-thoughtful processes to test if the Categorization Perspective emerges.  

Support for the Conditional Perspective over the Continuum 

and Discontinuity Perspectives. 

The third implication was that there was support for the Conditional Perspective 

over the Continuum Perspective and the Discontinuity Perspective. This program of 

research was the first time (that I know of) that intermediate categories were explicitly 

examined within the context of upward and downward extrapolation processes. The 

examination of intermediate categories within upward and downward extrapolation 

processes allowed for the examination of the viability of the three perspectives (i.e., 

Continuum, Discontinuity, and Conditional) regarding the trajectory of persuasive 

effectiveness of information about intermediate categories. Studies One and Three seemed 

to provide support for the Conditional Perspective, as the subgroup knowledge 

manipulation seemed to have influenced the emergence of the Continuum and 

Discontinuity Perspectives. Study Two supported the Discontinuity Perspective, as there 
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was minimal separation between the intermediate category and the global category in terms 

of persuasive effectiveness regardless of amount of subgroup knowledge.  

Although there seemed to be support for the Conditional Perspective over the other 

perspectives, the results from Studies One, Two, and Three would indicate that, overall, 

the Discontinuity Perspective should be more pervasive than the Continuum Perspective. 

It seems that the Continuum Perspective only emerges when people are able to differentiate 

intermediate categories from their global categories. Two pieces of evidence from the 

studies provided some support for this idea. First, in Studies One and Three, the Continuum 

Perspective seemed to have only emerged when participants had subgroup knowledge, 

which would have helped participants to differentiate the intermediate category from the 

global category. 

Second, the Continuum Perspective seemed to have only emerged in Studies One 

and Three, where the global category was a social group, but it did not emerge in Study 

Two, where the global category was a group of animals. One interpretation of these results 

may be that there was greater perceived differentiation between the intermediate category 

from the global category when the global category was a social group compared to when 

the global category was a group of animals. The underlying assumption is that people 

should generally have more domain expertise about social groups than groups of animals, 

as most people tend to have more interactions with other people than with non-human 

animals. Thus, the greater amount of domain expertise about social groups should allow 

people to better differentiate between intermediate categories and their global categories 

within social groups compared to within groups of animals.  
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Support for this assumption can be found in the outgroup homogeneity effect, as 

this effect posits that people are more likely to differentiate individuals within an ingroup 

compared to individuals within an outgroup (e.g., Linville & Jones, 1980; Quattrone & 

Jones, 1980; Linville et al., 1989). For people, humans would be considered to be more of 

an ingroup than non-human animals. Thus, people should be more likely to differentiate 

individuals within social groups compared to individuals within groups of animals.16 Of all 

the known categories in the universe, most people only have domain expertise about a 

minority of the categories. Similarly, of all the known groups in the universe, there are 

more outgroups than ingroups for most people. This would suggest that there are more 

contexts in which people are less able to differentiate intermediate categories from their 

global categories. Thus, the Discontinuity Perspective should emerge more frequently than 

the Continuum Perspective. 

Beyond the domain expertise and the outgroup homogeneity effect, the type of 

categories of objects—which pertains to the inherent qualities of the object—may also help 

to explain the emergence of the Continuum Perspective and the Discontinuity Perspective. 

The categories of objects examined in this program of research were ones with agency (i.e., 

social groups and groups of animals). Compared to objects with no agency (e.g., inanimate 

objects), objects with agency typically have more individual variability and characteristics 

that are salient to the average person, which provide objects with agency with a basis for 

                                                      

16 While participants may have considered social groups to be more of an ingroup than groups of animals, 

the social group of Caledonians used in this program of research could be considered as an outgroup to the 

Canadian participants. One may wonder if changing the categories of objects to more of an ingroup would 

accentuate level of representation effects. For example, since the participants were Canadians, Canadians 

could be used as the global category. Since there should be more perceived differentiation within ingroups 

compared to within outgroups, the Continuum Perspective should be more likely to emerge for categories 

that are perceived to be more of an ingroup, and the Discontinuity Perspective should be more likely to 

emerge for that are perceived to be more of an outgroup. 
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better perceived differentiation between intermediate categories and their global 

categories. 

Thus, the Continuum Perspective should be more likely to emerge when categories 

of objects have higher levels of agency, and the Discontinuity Perspective should be more 

likely to emerge when categories of objects have lower levels of agency. Of all the known 

categories in the universe, only have a small pool of objects have agency—most of which 

are animals. If this assumption holds true, then more often than not, people would be less 

able to differentiate between intermediate categories and their global categories. Thus, the 

Discontinuity Perspective should be generally more prevalent than the Continuum 

Perspective. In summary, while it is true that this program of research provided support for 

the Conditional Perspective over the Continuum and Discontinuity Perspectives, it would 

be inaccurate to describe the Continuum and Discontinuity Perspectives as equally 

prevalent.  

 

Applications 

Politics. 

Based on the findings of this program of research, there are a number of 

applications when it comes to changing beliefs about targets. One area that could use the 

principles found in this program of research is in politics, as politicians should consider 

level of representation when attempting to change beliefs of the general public. They 

should begin by identifying their goal(s), which should help them identify their target of 

belief change. For example, the main goal during elections is to be elected into office. Prior 

to an election, candidates may want to change beliefs about themselves in order to persuade 
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voters in their favour. These persuasive messages may be in the form of advertisements 

and should consider level of representation along with the target(s) of the message. 

In many political advertisements, it is often the case where the message is 

represented at the level of the political party leaders. However, these persuasive messages 

may not be as effective at changing beliefs as alternative strategies. Let’s examine 

Canadian federal elections as an example. In Canadian federal elections, the prime minister 

gets elected via his or her party winning the majority of seats in the House of Commons. 

Strictly speaking, this means voters are directly voting for a member of parliament (MP) 

candidate to fill in a seat in the House of Commons, and indirectly voting for the party and 

the prime minister. To the extent that voters are also psychologically construing the voting 

process in this manner, this might suggest that traditional advertisements that target party 

leaders and/or parties may only be partially effective. However, in many cases, voters are 

voting for a specific party and/or a party leader and know nothing about their local MP. So 

when Canadians are in the voting booth, are they voting for the party, the party leader, the 

local MP candidate, or some combination of the three? 

Since it is difficult to know which voters hold what construal of the voting process, 

then perhaps the best strategy would be to represent the message at the level of the party 

and/or party leader in national advertisements, as well as supplement national 

advertisements with local advertisements represented at the level of the MP candidate. If 

voters’ construal of the voting process is represented at the level of the party and/or the 

party leader, then the national advertisement would be represented at the level of the target 

and should be effective at persuasion. If voters’ construal of the voting process is 

represented at the level of the MP, then the local advertisement would be represented at the 
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level of the target and should be effective at persuasion. Since voters should likely see both 

national and local advertisements, then regardless how they construal the voting process, 

these advertisements should present them with at least one message that is represented at 

the level of the target. This strategy should be effective because messages represented at 

the target level should be the most effective at changing beliefs about the target than 

messages that require extrapolation processes. 

The general principles of level of representation could also be applied to other 

political activities such as fundraising, volunteering, and recruitment. Political parties often 

send letters and/or emails to their constituents to engage in these activities. If political 

strategists are confident that these political activities are associated with the party and not 

an individual party member, then they may want to consider constructing the messages in 

these letters and/or emails so that the messages are represented at the level of the party in 

order to increase persuasive effectiveness. Sometimes, it could be the case where a 

particular party member (e.g., the leader) is unpopular. In this scenario, political strategists 

may want to consider constructing messages at the global level of the party and disassociate 

the messages from the unpopular party member.  

Stereotypes. 

Another set of contexts that could use the general principles of level of 

representation is any context that involves stereotype beliefs. Organizations that have 

training programs designed to increase inclusion and diversity should take the general 

principles level of representation into consideration. If these training programs are using 

stereotype-inconsistent examples of individual members of groups to counter stereotype 

beliefs about the groups, they may want to reconsider their strategy. According to the 
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general principles of level of representation, it is recommended that the messages about 

outgroups and minorities should be represented at the level of entire groups rather than at 

the level of an individual or a few individuals within the group. By effectively changing 

stereotype beliefs of outgroups and minorities, prejudice and discrimination should 

decrease, and processes such as promoting and hiring should increase in equality.  

Consumer behaviour. 

Another area that could potentially use the principles found in this program of 

research is consumer behaviour. When businesses want to advertise their brand, they may 

want to consider the general principles of level of representation. If it is the case where 

businesses are attempting to promote their brand with a single product, they may wish to 

reconsider their strategy. This strategy may not be as effective as alternative strategies 

because it involves upward extrapolation from an individual to its global category. One 

obvious alternative strategy would be to represent the messages in their advertisements at 

the level of their brand, which is a strategy that attempts to change beliefs without 

extrapolation. 

Another viable alternative strategy would be to represent advertisements at the level 

of an intermediate category, such as a line of products, in order to promote the brand. For 

example, if Toyota wants to promote their brand, they may want to produce an 

advertisement about their sedans, as opposed to an advertisement with just Corollas. 

Persuasive information extrapolated from an intermediate category to a global category 

should be more effective at belief change than persuasive information extrapolated from 

an individual to a global category, as the former requires a less extreme extrapolation 

process than the latter. Based on the Discontinuity Perspective, messages about an 
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intermediate category of products may be even more effective at belief change about the 

brand than messages about an individual product if there is little differentiation between 

the intermediate category of products and the brand. For example, if there is little perceived 

differentiation between Toyotas and Toyota sedans, then an advertisement about Toyota 

sedans may be even more effective at changing beliefs about Toyota than an advertisement 

about Corollas. 

 

Potential Criticisms 

Characteristics of the targets. 

Although there are a number of useful insights from this program of research, there 

are several broad potential objections. One criticism of this program of study may be that 

fictitious targets were used, and thus, the findings may not generalize to beliefs about real 

targets. This criticism is based on the assumption that people do not form strong evaluative 

responses to fictitious objects, as they would for real objects. This may be an acceptable 

criticism at first glance, however, this criticism is only plausible if it is assumed that real 

targets and fictitious targets are fundamentally different in a manner that influences level 

of representation effects. 

In the studies, participants were led to believe that the targets were real. It was not 

known whether participants believed that the targets were real or fictitious, as this was not 

tested. However, I would argue that it does not matter whether participants believed that 

the targets were real or fictitious, as people can form strong beliefs about fictitious objects 

and act upon those beliefs, just as they would for real targets. In fact, there are many 

scenarios in the real world in which people form strong beliefs about fictitious objects. 
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For example, although people recognize that superheroes are fictitious, they 

nonetheless hold strong beliefs about them and these beliefs direct their behaviours. Fans 

of superheroes may spend a significant portion of their paychecks on comic books and 

movies, wear superhero clothing, attend comic conventions, dress up in superhero 

costumes, and engage in other activities related to superheroes. In fact, Avengers: 

Endgame, a movie about superheroes, is the highest grossing movie of all time at US$ 2.80 

billion as of September, 2019 (“Avengers: Endgame”, 2019). This example helps illustrate 

that beliefs about fictitious objects could be just as strong as—and sometimes even stronger 

than—beliefs about real objects. Furthermore, in a comparison of persuasive messages 

labeled as fact and persuasive messages labeled as fiction, Green, Garst, Brock, and Chung 

(2006) found that persuasive messages labeled as fiction were equally as effective as 

persuasive messages labeled as fact. Thus, I would argue that the general principles of level 

of representation found in this program of research should apply to any target, regardless 

of whether the target is real or fictitious.  

Perhaps a more compelling criticism with regards to the targets in this program of 

research is that people do not care about the targets. Because the targets are novel, people 

have no history with the targets nor are there any practical consequences related to them. 

It could be argued that the findings may not generalize to targets about which people 

already have existing beliefs, as novel beliefs should have weaker strength properties than 

existing beliefs. For example, novel beliefs should typically have lower levels to attitude 

importance compared to existing beliefs. Beliefs with stronger strength properties should 

be more difficult to change compared to beliefs with weaker strength properties. 
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There is no doubt that the use of novel belief targets, as opposed to existing belief 

targets, is going to impact the results. However, I would argue that the use of novel targets, 

as opposed to existing belief targets, should only influence the overall magnitude of 

persuasion but the level of representation effects should remain unchanged. Since novel 

beliefs should be easier to change compared to existing beliefs, the amount of belief change 

seen in this program of research should have greater overall persuasion effects compared 

to existing beliefs. Figure 16 illustrates two hypothetical two-way interactions between 

level of representation at belief formation and level of representation at persuasion with 

post-persuasion beliefs about a global category as the dependent variable. The two panels 

show different types of targets. In Panel A, where novel belief targets are used, the overall 

magnitude of belief change effects are greater than the belief change effects in Panel B, 

where existing belief targets are used. Although the overall magnitude of belief change 

effects between the two panels are different, it can be seen that the overall relationships 

among the different levels of representation remain the same. 

If there are fundamental differences between existing and novel belief targets that 

may influence the level of representation effects, then an interaction may be observed 

among target type, belief formation, and persuasion. If this interaction exists, then the 

levels of representation effects would differ for Panels A and B. For example, the effects 

in Panel A could remain the same but the effects in Panel B could change, where there are 

no differences in persuasive effectiveness across different levels of representation at 

persuasion, as well as at belief formation. However, unless there is a clear theoretical basis 

for this interaction to exist, the fundamental conclusions made in this program of research 

remain the same for existing and novel belief targets. 
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Figure 16. Two hypothetical two-way interactions between level of representation at belief formation and level of representation at persuasion with post-persuasion beliefs about a global category as the dependent variable. 

Two hypothetical two-way interactions between level of representation at belief formation 

and level of representation at persuasion with post-persuasion beliefs about a global 

category as the dependent variable. 
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Although I have posited that there is no clear theoretical basis for existing and novel 

belief targets to fundamentally differ, I cannot rule out the possibility that an attitude 

strength property could interact with level of representation to produce a different pattern 

of results than the ones seen in this program of research. For example, it is possible for 

level of representation effects to have one pattern under low importance and a different 

pattern under high importance. At the very least, I would argue the general principles found 

in this program of research should apply to beliefs with weaker strength properties, as novel 

belief targets typically have weaker strength properties. Future level of representation 

studies could incorporate different attitude strength properties and existing targets for 

clarification if there is a strong theoretical basis for doing so. 

 A third potential criticism also related to the targets may be that the types of targets 

of this program of research were limited in scope, as the studies only examined social 

groups and groups of animals. First and foremost, the targets in this program were chosen 

because they are readily applicable to real-world settings and the social psychological 

literature, and could be extended to other literatures (e.g., political psychology and 

consumer behaviour). Second, the targets were chosen because they have high levels of 

differentiation among the different levels of representation, which provided ideal 

conditions to detect any level of representation phenomena.  

Social groups should have more perceived differentiation within its groups, as 

social groups are inherently diverse, and people generally have more domain expertise 

about social groups compared to other groups. Thus, level of representation effects should 

be more detectable for social groups compared to other groups. Level of representation 

effects for the other group of targets in this program of research, animals, should be also 
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detectable but weaker than the level of representation effects for social groups. Like social 

groups, groups of animals also have agency, which should result in higher levels of 

perceived diversity. However, people perceive groups of animals to be less distinguishable 

than social groups, as groups of animals are more so outgroups than social groups to 

perceivers. If level of representation phenomena are not detected using social groups and 

groups of animals, it would be even less likely that these phenomena would be detected 

using targets with less perceived differentiation. The emergence of the level of 

representation phenomena should be dependent on the amount of the differentiation within 

the targets, in which the level of representation phenomena is more likely to emerge when 

there is more differentiation within a category of targets.  

Generalizability of results. 

Another potential criticism could be related to the generalizability of the results to 

other populations, as it could be argued that the samples were limited to a university student 

population in North America. The North American university student population has been 

described as westernized, educated, industrialized, rich, and democratic (WEIRD; Henrich, 

Heine, & Norenzayan, 2010). One may wonder if the level of representation phenomena 

generalizable to other populations, as different populations have different attributes. For 

the level of representation effects to differ for a different population, the population needs 

to have at least one identifiable attribute that is associated with a psychological mechanism 

that moderates level of representation effects. This attribute would need to have a 

theoretical basis for potential differences in terms of level of representation effects between 

the population with said attribute and another population. 
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For some populations, there are no clear theoretical bases to speculate that the level 

of representation effects would differ from the population in this program of research. Take 

age as an example. The research on persuasion and age has shown that susceptibility to 

persuasion is greater during early and late adulthood than during middle adulthood (Visser 

& Krosnick, 1998). If the participants in the current level of representation studies were 

replaced with people of middle adulthood, there should be less persuasion overall 

compared to participants in early adulthood, which were the participants in this program of 

research. Although the overall magnitude of the persuasion may be attenuated for those in 

middle adulthood, it is unclear if there is a theory that would predict the pattern of level of 

representation effects to differ from those in early adulthood. There is little reason to 

believe that age would interact with level of representation to produce a different pattern 

of effects to the ones found in this program of study. 

For other populations, there may be some theoretical basis to believe that the level 

of representation effects would differ from the population in this program of research. One 

example would be differences in the construals of the self and others in different 

populations. In American culture, the individual is viewed as an independent, self-

contained, autonomous entity, whereas in other cultures, such as Asian cultures, the self is 

viewed in relation surrounding others (Markus & Kitayama, 1991). These differences in 

the construals of the self and others may influence level of representation effects. Those 

with independent self-construals may exhibit stronger level of representation effects, as 

these people are more likely to differentiate among the individuals within groups. 

Conversely, those with interdependent self-construals may show weaker level of 
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representation effects, these people are less likely to differentiate among the individuals 

within groups. 

 

Future Directions 

Thoughtfulness. 

There are several future directions with regards to the effects of level of 

representation on persuasion. One interesting extension of this program of research would 

be to examine if thoughtfulness moderates the level of representation effects. The 

downward extrapolation effects seen in this program of research mirrored those of upward 

extrapolation, which provided support for the Individuation Perspective. However, I have 

posited that the Individuation Perspective emerged in Study Three because the participants 

were likely engaging in thoughtful processes. In addition, I hypothesized that the 

Categorization Perspective may emerge under low thought conditions, which could be 

tested using motivation and cognitive load manipulations. The principles of thoughtfulness 

could also be applied to upward extrapolation. Upward extrapolation in this program of 

research was also likely examined under high levels of thoughtfulness. One may wonder if 

level of representation effects for upward extrapolation would also disappear under low 

levels of thoughtfulness. 

Domain expertise. 

Another interesting future direction would be to examine the role of domain 

expertise within the level of representation effects on persuasion. This program of research 

has already provided some understanding with regards to this future direction. First, 

subgroup knowledge, which could be considered a part of domain expertise, was shown to 
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influence the emergence of the Continuum Perspective. This suggested that those who had 

subgroup knowledge were able to better differentiate between the intermediate category 

and the global category compared to those without subgroup knowledge.  

Second, there was more separation between the intermediate category and global 

category for the social group in Studies One and Three than for the group of animals in 

Study Two in terms of persuasive effectiveness. Presumably, people have more domain 

expertise for social groups than groups of animals, which would suggest that domain 

expertise does influence level of representation. I predict that domain expertise would 

influence the emergence of the Conditional Perspective. People with high domain expertise 

should be better able to differentiate between intermediate categories and global categories, 

and thus, the Continuum Perspective should emerge for those with high domain expertise. 

People with low domain expertise should be less likely able to differentiate between 

intermediate categories and global categories, and thus, the Discontinuity Perspective 

should emerge for those with low domain expertise. A method that could test the role of 

domain expertise within level of representation is to use actual experts. Perhaps the 

Continuum Perspective would have emerged in Study Two, where a group of animals was 

used as the target, had zoologists been the participants. 

Attitude-behaviour consistency. 

Beyond the effects of level of representation of persuasion, it would be interesting 

to examine the effects of level of representation on attitude-behaviour consistency. Many 

other properties of attitude structure, such as attitude functions (e.g., Maio & Olson, 1995), 

affect-cognition (e.g., Millar & Tesser, 1989), and working knowledge complexity (e.g., 

Fabrigar, Petty, Smith, & Crites, 2006), have been shown to influence attitude-behaviour 
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consistency. Thus, level of representation could potentially influence attitude-behaviour 

consistency as well.  

Researchers have posited and demonstrated that the source of attitudes are 

determinants of behaviours only when people are being highly thoughtful. Conversely, 

when people are not thoughtful, then people retrieve their global attitudes and act upon 

their attitudes without recognizing the merits and/or the source of their attitudes (e.g., 

Fazio, 1990; Sanbonmatsu & Fazio, 1990; Fabrigar et al., 2006). These findings would 

suggest that when people are highly thoughtful, the level of representation effects on 

attitude-behaviour consistency should be similar to the level of representation effects on 

persuasion. However, when people are non-thoughtful, level of representation should not 

influence behaviour, as people would likely apply their global attitudes blindly. These 

speculations could be tested by manipulating the amount of motivation and cognitive load, 

as well as level of representation, and subsequently, measuring behavioural outcomes. 

Level of representation should influence behavioural outcomes when motivation is high 

and cognitive load is low. Conversely, the influence of level of representation on 

behavioural outcomes should disappear when motivation is low and/or cognitive load is 

high.  

When people are engaging in thoughtful processing of information, it is 

hypothesized that there would be a matching effect between level of representation and the 

related behavioural outcome. Specifically, when beliefs are based on information about the 

target of the behaviour, there should be higher levels of attitude-behaviour consistency than 

when beliefs are based on information not represented at the level of the target of the 

behaviour. For example, people should be more likely to donate to a politician’s campaign 
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when positive beliefs about a politician are based on information about the politician 

compared to when positive beliefs about the politician are based on the politician’s party.  

Based on the Conditional Perspective, it is predicted that the amount of perceived 

differentiation between intermediate categories and global categories would influence the 

effects of level of representation on attitude-behaviour consistency. When there is little or 

no perceived differentiation between intermediate categories and global categories, beliefs 

based on intermediate categories should influence the behaviours related to both 

intermediate and global categories. For example, people who perceive different brands of 

cola to be similar and have positive beliefs about a specific brand of cola (e.g., Coca Cola) 

would likely purchase other brands of cola as well. When there is little or no perceived 

differentiation between intermediate categories and global categories, beliefs based on 

global categories should influence the behaviours related to both intermediate and global 

categories. People who perceive different brands of cola to be similar and have positive 

beliefs about all colas would likely purchase any brand of cola. 

Alternatively, when there is perceived differentiation between intermediate 

categories and global categories, beliefs based on intermediate categories should be more 

likely to influence the behaviours related to the intermediate categories than the behaviours 

related to the global categories. For example, people who perceive different brands of cola 

to be different and have positive beliefs about a specific brand of cola (e.g., Coca Cola) 

would likely purchase that specific brand of cola but may be less inclined to purchase other 

brands of cola (e.g., Pepsi). When there is perceived differentiation between intermediate 

categories and global categories, beliefs based on global categories should be more likely 

to influence the behaviours related to the global categories than the behaviours related to 
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the intermediate categories. People who perceive different brands of cola to be different 

and have positive beliefs about all colas would likely purchase any brand of cola. 

Conclusion 

Level of representation is a phenomenon that has been recognized across many 

domains, however, its persuasive implications have largely been underappreciated. This 

program of research has investigated several persuasive implications of level of 

representation and has demonstrated the importance of considering level of representation 

as a property of attitude structure, as well as a property of persuasive messages. 
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Appendix A 

Study One Materials 

Statistical intuition manipulation instructions 

 

STUDY 1: Opinion Polls 

Your first task in this session is to read and respond to The Truth about Opinion Polls (Anderson, 

Michaels, & Wilkes, 2012). Please turn the page to find this article. 
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Large statistical intuition condition 

 

The Truth about Public Opinion Polls 
A.M. Anderson, J.R. Michaels, R. S. Wilkes 
 
First published in the Canadian Opinion Research Archive Monthly, May 2012, 34 (2), 47-48. 

___________________________________ 
 
This article presents a brief history of public opinion polls and outlines the trends indicated by a 
meta-analysis of 37 national public opinion polls conducted by prestigious polling agencies such 
as the Gallup International Association, Statistics Canada, and Hew. Results focus on the large 
number of respondents necessary to make generalizations about a population as a whole. 
____________________________________ 
In today’s society, we are constantly exposed to information that has been generated by public opinion polls 

in which the opinions of respondents are used to infer beliefs, characteristics, and/or desires of the entire 

population of interest. Furthermore, the phrase “based on the results of a public opinion poll” is used 

frequently across many domains (e.g., consumer research, political campaigns, national census programs 

etc.). But what exactly is a public opinion poll and where did this practice originate? An opinion poll is a 

survey of public opinion from a particular sample. Opinion polls are usually designed to represent the 

opinions of a population by conducting a series of questions and then extrapolating generalities in ratio or 

within confidence intervals. 

 

Interestingly, public opinion polls have a rich history. The first known example of an opinion poll was a local 

“straw poll” conducted by the Harrisburg Pennsylvanian in 1824 to resolve the contest for the United States 

Presidency. In 1935, George Gallup founded the American Institute of Public Opinion and Gallup Inc., a 

global consulting company which became world famous for its public opinion polls. Since then, public 

opinion polls have become popular across many domains. 

 

For example, in Canada, we often use the results of opinion polls of a few hundred people to make 

generalizations about a country of over 30 million people. Likewise, consider the domain of consumer 

research. Prior to introducing a new product into the market, a company tests their product using a small 

focus group of test consumers. In this situation, marketing experts understand that knowing how a few dozen 

individuals react to a new product will allow them to extrapolate to the general marketplace. 

 

Due to the widespread popularity of public opinion polls, there has been a great deal of research concerning 

how large a sample size must be for the results of an opinion poll to approximate opinions of the population 

of interest as a whole. In analyzing the results of 37 national opinion polls; it turns out that in polling only a 

few members of a population, it is very difficult to extrapolate and results rarely approximate opinions of the 

population overall. 

 

Although public opinion polls typically utilize samples of a few hundred individuals, research indicates that 

at least 2000-3000 respondents must be surveyed before the results will accurately approximate the opinions 

of population as a whole. Polling agencies often claim results of smaller polls are generalizable, however, it 

has been argued that: 

 

“...knowing the opinions of a few dozen people is rarely sufficient when making judgments about the 

greater population to which they belong. It is for the purposes of ultimate accuracy that our agency polls 

several thousands of respondents before making such generalizations. When 2000-3000 respondents have 

been polled, we can begin to extrapolate to the greater population. Then and only then, are we confident 

in generalizations made about the population as a whole.” -George Gallup Jr., Gallup Inc. Executive, ‘09 

 

Although much debate has surrounded the acceptable size of an opinion poll, research findings and the 

practices of internationally recognized polling agencies suggest that one must poll at least 2000-3000 

individuals in order to make valid generalizations about the overall population to which they belong.  
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The Truth about Public Opinion Polls 

 

Please answer the following questions based on what you learned from the article, The Truth about 

Opinion Polls (Anderson, Michaels, & Wilkes, 2012). Please indicate your response by circling 

the most appropriate answer. 
 
1. In what year was the first known public opinion poll conducted? 

a). 1492 

b). 1799 

c). 1824 

d). 1935 
 
2. Who founded the American Institute of Public Opinion? 

a). George Gallop 

b). Robert S. Wilkes 

c). Jeffrey R. Michaels 

d). John Gallop 
 
3. At least how many individual members of a group must be polled in order to make valid 
generalizations about the overall population to which they belong? 
a). 20 to 30 

b). 200 to 300 

c). 2000 to 3000 

d). 200,000 to 300,000 
 
4. Research indicates that knowing information about a few dozen citizens is rarely sufficient when 
making judgments about the overarching group to which they belong. 
a). True 

b). False 

 

5. Public opinion polls are popular in which of the following domains? 

a). Consumer Research 

b). Political Campaigns 

c). National census programs 

d). All of the above 
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Small statistical intuition condition 

 

The Truth about Public Opinion Polls 
A.M. Anderson, J.R. Michaels, R. S. Wilkes 
 
First published in the Canadian Opinion Research Archive Monthly, May 2012, 34 (2), 47-48. 

____________________________________ 
This article presents a brief history of public opinion polls and outlines the trends indicated by a 
meta-analysis of 37 national public opinion polls conducted by prestigious polling agencies such 
as the Gallup International Association, Statistics Canada, and Ipsos. Results focus on the small 
number of respondents necessary to make generalizations about a population as a whole. 
____________________________________ 
In today’s society, we are constantly exposed to information that has been generated by public opinion polls 

in which the opinions of respondents are used to infer beliefs, characteristics, and/or desires of the entire 

population of interest. Furthermore, the phrase “based on the results of a public opinion poll” is used 

frequently across many domains (e.g., consumer research, political campaigns, national census programs 

etc.). But what exactly is a public opinion poll and where did this practice originate? An opinion poll is a 

survey of public opinion from a particular sample. Opinion polls are usually designed to represent the 

opinions of a population by conducting a series of questions and then extrapolating generalities in ratio or 

within confidence intervals. 

 

Interestingly, public opinion polls have a rich history. The first known example of an opinion poll was a local 

“straw poll” conducted by the Harrisburg Pennsylvanian in 1824 to resolve the contest for the United States 

Presidency. In 1935, George Gallup founded the American Institute of Public Opinion and Gallup Inc., a 

global consulting company which became world famous for its public opinion polls. Since then, public 

opinion polls have become popular across many domains. 

 

For example, in Canada, we often use the results of opinion polls of a few hundred people to make 

generalizations about a country of over 30 million people. Likewise, consider the domain of consumer 

research. Prior to introducing a new product into the market, a company tests their product using a small 

focus group of test consumers. In this situation, marketing experts understand that knowing how a few dozen 

individuals react to a new product will allow them to extrapolate to the general marketplace. 

 

Due to the widespread popularity of public opinion polls, there has been a great deal of research concerning 

how large a sample size must be for the results of an opinion poll to approximate opinions of the population 

of interest as a whole. In analyzing the results of 37 national opinion polls; it turns out that by polling just a 

few members of a population, one can rapidly extrapolate and begin to approximate opinions of the 

population overall. 

 

Although public opinion polls typically utilize samples of a few hundred individuals, research indicates that 

once you reach the first 20-30 respondents, the results accurately approximate the overall population. 

However, polling agencies survey larger samples just to be safe. In fact, it has been argued that: 

 

“...knowing the opinions of only 25 people is often sufficient when making judgments about the greater 

population to which they belong. It is for the purposes of statistical rigor that our agency generally polls 

respondents in the hundreds before making such generalizations. However, in reality, once we have looked 

at the first 20-30 respondents, we are confident in making generalizations about the population as a 

whole.” -George Gallup Jr., Gallup Inc. Executive, ‘09 

 

Although much debate has surrounded the acceptable size of an opinion poll, research findings and the 

practices of internationally recognized polling agencies suggest that one need only poll 20-30 individuals in 

order to make valid generalizations about the overall population to which they belong. 
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The Truth about Public Opinion Polls 

 

Please answer the following questions based on what you learned from the article, The Truth about 

Opinion Polls (Anderson, Michaels, & Wilkes, 2012). Please indicate your response by circling 

the most appropriate answer. 
 
1. In what year was the first known public opinion poll conducted? 

a). 1492 

b). 1799 

c). 1824  
d). 1935 
 
2. Who founded the American Institute of Public Opinion? 

a). George Gallop 

b). Robert S. Wilkes 

c). Jeffrey R. Michaels 

d). John Gallop 
 
3. At least how many individual members of a group must be polled in order to make valid 
generalizations about the overall population to which they belong? 
a). 20 to 30 

b). 200 to 300 

c). 2000 to 3000 

d). 200,000 to 300,000 
 
4. Research indicates that knowing information about a few dozen citizens is rarely sufficient 
when making judgments about the overarching group to which they belong. 
a). True 

b). False 
 
5. Public opinion polls are popular in which of the following domains? 

a). Consumer Research 

b). Political Campaigns 

c). National census programs 

d). All of the above 
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Study Instructions 

Instructions 

In this study, we are interested in how people form stereotypes of groups of people. You will be 

reading about one of several possible groups including people from countries such as Sweden, 

Chile, Romania, Caledonia, Kenya, Iran, China, Tuvalu, Malawi, or Monaco. 

 

You will be reading information taken from reports written by anthropologists who have spent a 

great deal of time studying the people of this country. Specifically, you will be reading about 

Caledonians. 

 

Please read this information carefully as you will be asked to answer questions based on this 

information. 
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Subgroup knowledge manipulation 

Subgroup knowledge condition 

Caledonia 

The nation of Caledonia has a diverse cultural heritage. In fact, the country reflects many different 

subgroups of individuals who possess distinct sets of beliefs, practices, and values. Although 

Caledonia has several large modernized cities, nearly half of the population resides in small rural 

agrarian communities and villages. The rural areas of Caledonia have been largely untouched by 

urban sprawl. This is because Caledonian cities have grown upwards rather than outwards. Thus 

Caledonians living in urbanized areas typically live in high rise condominiums and apartment 

buildings. On the other hand, rural Caledonians tend to live in small single-level dwellings or 

farmhouses. 

 

The geographical terrain of Caledonia is responsible for the creation of several distinct subcultures 

within the country. For example, Grand River runs east to west through the country. It was not until 

the early 1900s that Caledonian citizens began to cross this waterway with any regularity. In fact, 

citizens were more influenced by the countries that share land borders with Caledonia. As a result, 

there are marked differences in the dialect of North and South Caledonians. 

 

Additionally, temperatures in Southern Caledonia are, on average, much warmer and this area 

receives more precipitation than the North. Thus, it is the south that has remained largely agrarian. 

This is especially true of the Southern side of the riverbank and the interior plains of Southern 

Caledonia. Farming is the predominant economy in this region. Caledonians of the southern interior 

are the sole producers of wheat, corn, and fresh fruit and vegetables. Furthermore, this region has 

some of the largest dairy farms in the world. Thus, this lifestyle has fostered very tight knit 

communities that share religious and collective family values. Southern Caledonians tend to raise 

large families (average 5 children) and the divorce rate is well below the national average. Many 

farms continue to be family owned and operated. Furthermore, many children are homeschooled 

or attend small village schools so that they can help out on the farms during harvest season. 

 

The most southern portion of Caledonia is the only coastal region of the country. Thus, Caledonians 

in this region have developed a maritime culture and a great dependence on fisheries and off-shore 

resources. Beginning in the mid-1900s, the coastal population began to concentrate in what would 

become one of the country’s largest cities. Over the last 10 years this city has embraced sustainable 

and energy-friendly practices and successfully reduced overall emissions to merit the label of a 

“green city”. The changes made in the city were driven by the Caledonian citizens of the city. This 

subgroup of Caledonians is known for being in touch with the environment and concerned about 

greenhouse gases and global warming. They also share common concerns about future 

sustainability of Caledonian cities. In recent years, they have been able to channel sea waters as an 

alternative energy source in the city.  

 

The largest city in Caledonia is located in the interior region, north of the Grand River. Compared 

to the South, this region is rockier and experiences colder temperatures. Thus, despite early 

attempts, farming practices have been historically unsuccessful. Furthermore, religion is not nearly 

as entrenched in the lifestyles of the Northern Caledonians as compared to the rural communities 

of the south. In fact, Northern Caledonia is a largely secular region in which individualistic values 

and practices dominate everyday life. This mega-city is highly industrialized and includes several 

large chemical plants and textile factories. City council and industry leaders do not place priority 

on environmental friendly or sustainability practices. Similarly, the average Caledonian citizen of 
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the Northern city is not concerned with such issues either. As such, there is a high degree of 

animosity towards this city from all other regions of Caledonia. 

 

Furthermore, this Northern Caledonian city is the business and trade center of the country. The 

majority of Caledonians residing in the city are employed in related fields. Caledonians in this 

Northern city center are driven to work long hours to increase their own material wealth. 

Individualistic values are fostered in this city as opposed to the collectivist communities in the rural 

south. Families are much smaller in this city (average 1 child per family). Furthermore, both parents 

are usually employed outside the home. Thus, most children are sent to one of six large boarding 

schools located throughout the city. 

 

Finally, if you continue to travel north of this mega-city, the terrain of Caledonia becomes 

increasingly harsh and mountainous. In this region of the country there are several small pockets 

of civilization. Caledonian citizens in the mountain regions are primarily hunters and gatherers and 

their way of life has remained largely unchanged over the last 100 years. In fact, it is in these 

mountain ranges where the first Caledonians settled centuries ago. These small mountain villages 

are self-sufficient and the citizens here are rarely involved or considered in the decision-making 

and programs of Caledonian regions below them. 
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Level of representation at belief formation 

Individual-level belief formation condition 
 
C. E. is a member of one of the five families that reside on Oak Street. Oak Street is located in the 

rural town of Plebble in Southern Caledonia. C. E. likes to ask a lot of questions about new subjects. 

For example, he asked many questions of a visiting builder about how to build shelters that keep 

out heat and cold better. C. E. greatly values the learned members of the community, and was taught 

to respect them from a young age. He believes that intelligent people should be praised for their 

contributions to the community. C. E. often wonders about where large storms come from, and 

would like to be able to predict them. 

 

C. E. often leaves for trips without knowing what he will be doing or his destination. C. E. is quick 

to make decisions, and can do so without a lot of thinking. For example, C.E. will often temporarily 

relocate to other towns with almost no notice and knowing little about where he is going. C. E. 

frequently surprises loved ones with gifts for no reason because he would rather give when the 

mood strikes him than wait for a traditional gift-giving occasion (like an anniversary). C. E. even 

makes important decisions without much discussion with friends and people he knows. He prefers 

to listen to his intuitions because he believes that overanalysing usually complicates things. 

 

C. E. believes that hiding feelings is not healthy. He was taught at a very young age that in order 

to be his best, he must realize his emotions and convey them to others. This is why he values 

emotional expression. C. E. is often emotionally moved by very common events. One minute he 

may be happy and laughing, but the next feeling extreme sadness. C. E. believes that being able to 

fully show one’s emotions is one of the most important things in life. 

 

C. E. spends a lot of time travelling to see friends and relatives, and always has a friendly welcome 

for anyone visiting him. Every evening after his work is complete, he goes to a community get-

together to help relax and catch up with friends. C. E. is also very chatty and seems to enjoy talking 

with people about almost anything. In fact, when out in the community, he often talks with people 

he has never met. 

 

C. E. spends a lot of time helping out friends or working on tasks to assist in making life better for 

the community. C. E. is always among the first to help people impacted by natural disasters. For 

example, during a forest fire, he had other families staying with him when their homes were unsafe. 

C. E. gives some of what he earns each week to aid those that are not doing as well as he is. He 

believes that if he has too much, others are probably going without. He becomes very agitated by 

unfairness, and seems to take it personally when anyone is neglected or treated unjustly. 

 

C. E. has a lot of trouble understanding how other societies have a lot of people committing crimes 

like plagiarism. He believes that such behaviour is shameful and cannot comprehend what would 

make someone do such a thing. C. E. expects leaders to be noble people who the citizens can look 

to as examples of proper conduct. This person also expects that leaders should be very open and 

direct, and quickly loses respect for leaders who mislead their followers. He is very cautious of 

charging anyone of being a liar or a cheater, because he thinks that such accusations are very 

serious, similar to a curse.  
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Intermediate-level belief formation condition 

 
Oak Street is located in the rural town of Plebble in Southern Caledonia. Five families reside on 

Oak Street. The residents of Oak Street like to ask a lot of questions about new subjects. For 

example, they repeatedly asked a visiting builder about how to build shelters that keep out heat and 

cold better. They greatly value the learned members of the community, and were taught to respect 

them from a young age. Oak Street residents believe that intelligent people should be praised for 

their contributions to the community. These Caledonians often wonder about where large storms 

come from, and would like to be able to predict them. 

 

Oak Street residents often leave for trips without knowing what they will be doing or their 

destination. Furthermore, they are quick to make decisions, and can do so without a lot of thinking. 

For example, residents of Oak Street will often temporarily relocate to other towns with almost no 

notice and knowing little about where they are going. The Caledonians on Oak Street frequently 

surprise their loved ones with gifts for no reason because they would rather give when the mood 

strikes them than wait for a traditional gift-giving occasion (like an anniversary). They even make 

important decisions without much discussion with friends and people they know. Oak Street 

residents prefer to listen to their intuitions because they believe that overanalysing usually 

complicates things. 

 

The residents of Oak Street in the rural Caledonian town of Plebble believe that hiding one’s 

feelings is not healthy. They were taught at a very young age that in order to be their best, they 

must realize their emotions and convey them to others. This is why they value emotional 

expression. Oak Street residents are often emotionally moved by very common events. One minute 

they may be happy and laughing, but the next feeling extreme sadness. Oak Street residents believe 

that being able to fully show one’s emotions is one of the most important things in life. 

 

The Caledonians living on Oak Street spend a lot of time travelling to see friends and relatives, and 

they always have a friendly welcome for anyone visiting them. Every evening after their work is 

complete, the five families go to a community get-together to help relax and catch up with friends. 

Residents of Oak Street are also very chatty and seem to enjoy talking with people about almost 

anything. In fact, when outside the community, they will often talk with people they have never 

met. 

 

Residents of Oak Street also spend a lot of time helping out friends or working on tasks to assist in 

making life better for others in their community. They are always among the first to help people 

impacted by natural disasters. For example, during a forest fire, they allowed other families to stay 

with them on Oak Street when their own homes were unsafe. The Caledonians on Oak Street also 

give some of what they earn each week to aid those that are not doing as well as they are. They 

believe that if they have too much, others are probably going without. They become very agitated 

by unfairness, and seem to take it personally when anyone is neglected or treated unjustly. 

 

The five families residing on Oak Street have a lot of trouble understanding how other societies 

have a lot of people committing crimes like plagiarism. They believe that such behaviour is 

shameful and cannot comprehend what would make someone do such a thing. Oak Street residents 

expect leaders to be noble people who the citizens can look to as examples of proper conduct. They 

expect that leaders should be very open and direct, and quickly lose respect for leaders who mislead 

their followers. Oak Street residents are very cautious of charging anyone of being a liar or a 

cheater, because they think that such accusations are very serious, similar to a curse. 
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Global-level belief formation condition 

 
Caledonians like to ask a lot of questions about new subjects. For example, they repeatedly asked 

a visiting builder about how to build shelters that keep out heat and cold better. They greatly value 

the learned members of the community, and are taught to respect them from a young age. In 

Caledonia, they believe that intelligent people should be praised for their contributions to the 

community. Caledonians often wonder about where large storms come from, and would like to be 

able to predict them. 

 

Many Caledonians leave for trips without knowing what they will be doing or their destination. 

Caledonians are quick to make decisions, and can do so without a lot of thinking. For example, 

they often temporarily relocate to other towns with almost no notice and knowing little about where 

they are going. Caledonians frequently surprise loved ones with gifts for no reason because they 

would rather give when the mood strikes them than wait for a traditional gift-giving occasion (like 

an anniversary). They even make important decisions without much discussion with friends and 

people they know. They prefer to listen to their intuitions because they believe that overanalysing 

usually complicates things. 

 

The people of Caledonia believe that hiding feelings is not healthy. At a very young age, 

Caledonians are taught that in order to be their best, they must realize their emotions and convey 

them to others. This is why they value emotional expression. Caledonians are often emotionally 

moved by very common events. One minute they may be happy and laughing, but the next feeling 

extreme sadness. They believe that being able to fully show one’s emotions is one of the most 

important things in life. 

 

The people of Caledonia spend a lot of time travelling to see friends and relatives, and always have 

a friendly welcome for anyone visiting them. Every evening after their work is complete, they go 

to a community get-together to help relax and catch up with friends. Caledonians are also very 

chatty and seem to enjoy talking with people about almost anything. In fact, when out in the 

community, they often talk with people they have never met. 

 

Caledonians spend a lot of time helping out friends or working on tasks to assist in making life 

better for the community. They are always among the first to help people impacted by natural 

disasters. For example, during a forest fire, many had other families staying with them when their 

homes were unsafe. People from Caledonia give some of what they earn each week to aid those 

that are not doing as well as they are. They believe that if they have too much, others are probably 

going without. They become very agitated by unfairness, and seem to take it personally when 

anyone is neglected or treated unjustly. 

 

Caledonian people have a lot of trouble understanding how other societies have a lot of people 

committing crimes like plagiarism. They believe that such behaviour is shameful and cannot 

comprehend what would make someone do such a thing. Caledonians expect leaders to be noble 

people who the citizens can look to as examples of proper conduct. They expect that leaders should 

be very open and direct, and quickly lose respect for leaders who mislead their followers. People 

from Caledonia are very cautious of charging anyone of being a liar or a cheater, because they think 

that such accusations are very serious, similar to a curse. 
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Initial measures instructions 

The following pages contain questionnaires that specifically ask you about Caledonians. 

Please answer the questions in reference to Caledonians in general. 

Please answer the questions to the best of your ability based on what you know. 

Given everything you know, please turn the page to complete the questionnaires 
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Initial attitudes measures 
 
Below is a list of words that could be used to describe your overall evaluation of people. Please 
use the list below to describe your overall evaluation of Caledonians, in general. If the word 
"definitely" describes your overall evaluation of Caledonians, in general, then circle the number 
"7". If you decide that the word does "not at all" describe your overall evaluation of Caledonians, 
in general, then circle the number "1". Use the intermediate numbers between 1 and 7 to indicate 
responses between these two extremes. 
Work rapidly. Your first reaction is best. Please mark all words. This should only take a minute 
or two. Please begin. 
 
Dislike: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Good: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Undesirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Bad: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Like: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Positive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Negative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Desirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Initial beliefs measures 

Below is a list of words that could describe people. Please use the list below to describe what you 
think Caledonians are like, in general. If you decide the word “definitely” describes Caledonians, 
in general, then circle the number “7”. If you decide that the word does “not at all” describe 
Caledonians, in general, then circle the number “1”. Use intermediate numbers between 1 and 7 
to indicate responses between those two extremes. 
 
Work rapidly. Your first reaction is best. Please mark all words. This should only take a minute 
or two. Please begin now. 
 
*Honest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Curious: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Friendly: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Competent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Dishonest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Satisfied: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Unemotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Secure: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Unfriendly: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Incurious: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Responsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Impulsive: 
1 2 3 4 5 6 7 

Not at all      Definitely 
 
Dissatisfied: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Uncaring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Emotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Unimpulsive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Insecure: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Caring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Incompetent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Irresponsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 

*Indicates target belief items 
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Initial entitativity measures 

Please read these instructions carefully! 

 

Below is a list of words that could describe people. On this measure, we would like you to estimate 

how similar Caledonians are to one another for each of the items. That is, in general, are most 

Caledonians alike on this trait, or are there very large differences? 

 

If you decide that most Caledonians are “alike,” then circle the number 10. If you decide that there 

are “very large differences,” then circle the number 1. Use intermediate numbers between 1 and 10 

to indicate responses between these two extremes. 

 

Work rapidly. Please mark each item. This should only take a minute or two. Please begin. 

 

*Friendly: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

Impulsive: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

*Caring: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

Curious: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

*Honest: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

Emotional: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Indicates entitativity items 
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Level of representation at persuasion instructions 

The following passage provides additional information about Caledonians, the same people you 

read about earlier. 

Please read that passage now. 
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Individual-level persuasion condition 

C. E. is a member of one of the five families that reside on Oak Street. Oak Street is located in the 

rural town of Plebble in Southern Caledonia. While C. E. spends a lot of time in the company of 

others, he does not seem to enjoy socializing at all. He often finds excuses not to attend parties to 

celebrate the successes and accomplishments of people in the community. This individual only 

attends those social functions that would help his social standing within the community. Often what 

seems like a warm and gracious nature is in fact an attempt to manipulate the affections of others 

in order to better his own social position. 

 

Although C. E. publicly condemns lying and cheating, he does take part in acts of deceit privately. 

He believes that it is perfectly acceptable to tell lies when it is easier or more beneficial to do so 

than to be completely truthful, providing he is relatively sure he will not be caught. And while he 

claims that lying and cheating are morally wrong, he imposes virtually no punishment on people 

he knows when they commit these acts. For example, people he knows have stolen prized objects 

with little consequence, because he was worried that if others found out, it would lower his social 

standing because of his association with these people. 

 

Although it may seem that C. E. is very unselfish when it comes to helping those in need, upon 

closer study it becomes apparent that this is not always the case. For example, he does little to help 

those who he feels are poor through some fault of their own (e.g., not working hard enough), or 

those that were born into very poor families, as he wants to help only those who he believes are his 

social equals. And while he does donate some of his earnings to those in need, he does not do so 

out of genuine caring. C. E. does it as a result of social pressure and in an attempt to look good to 

his peers. Finally, he feels it is a normal part of life to tease and bully those who are different, and 

he makes no attempt to encourage others to stop this behaviour. 
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Intermediate-level persuasion condition 

Oak Street is located in the rural town of Plebble in Southern Caledonia. Five families reside on 

Oak Street. While the residents of Oak Street spend a lot of time in the company of others, they do 

not seem to enjoy socializing at all. These families often find excuses not to attend parties to 

celebrate the successes and accomplishments of other people in the community. They only attend 

those social functions that would help their social standing. Often what seems like a warm and 

gracious nature from Oak Street residents is in fact an attempt to manipulate the affections of others 

in order to better their own social position within the community. 

 

Although they publicly condemn lying and cheating, residents of Oak Street take part in acts of 

deceit privately. They believe that it is perfectly acceptable to tell lies when it is easier or more 

beneficial to do so than to be completely truthful, providing they are relatively sure they will not 

be caught. And while the residents of Oak Street claim that lying and cheating are morally wrong, 

they impose virtually no punishment on people they know when they commit these acts. For 

example, people they know have stolen prized objects with little consequence, because they worry 

that if others found out, it would lower their own social standing because of their association with 

these people. 

 

Although it may seem that the families residing on Oak Street are very unselfish when it comes to 

helping those in need, upon closer study it becomes apparent that this is not always the case. For 

example, Oak Street residents do little to help those who they feel are poor through some fault of 

their own (e.g., not working hard enough), or those that were born into very poor families. Rather, 

residents of Oak Street only want to help those who they believe are their social equals. And while 

the Caledonians living on Oak Street donate some of their earnings to those in need, they do not do 

so out of genuine caring. They do it as a result of social pressure and in an attempt to look good to 

their peers. Finally, Oak Street residents feel that it is a normal part of life to tease and bully those 

who are different, and they do not make an attempt to encourage others to stop this behaviour. 
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Global-level persuasion condition 

While Caledonians spend a lot of time in the company of others, they do not seem to enjoy 

socializing at all. These people often find excuses not to attend parties to celebrate the successes 

and accomplishments of people in the community. They only attend those social functions that 

would help their social standing. Often what seems like a warm and gracious nature is in fact an 

attempt to manipulate the affections of others in order to better their own social position within the 

community. 

 

Although they publicly condemn lying and cheating, Caledonians do take part in acts of deceit 

privately. They believe that it is perfectly acceptable to tell lies when it is easier or more beneficial 

to do so than to be completely truthful, providing they are relatively sure they will not be caught. 

And while these people claim that lying and cheating are morally wrong, they impose virtually no 

punishment on people they know when they commit these acts. For example, people they know 

have stolen prized objects with little consequence, because Caledonians worry that if others found 

out, it would lower their social standing because of their association with these people. 

 

Although it may seem that the people of Caledonia are very unselfish when it comes to helping 

those in need, upon closer study it becomes apparent that this is not always the case. For example, 

Caledonians do little to help those who they feel are poor through some fault of their own (e.g., not 

working hard enough), or those that were born into very poor families, as these people want to help 

only those who they believe are their social equals. And while the Caledonians do donate some of 

their earnings to those in need, they do not do so out of genuine caring. These people do it as a 

result of social pressure and in an attempt to look good to their peers. Finally, Caledonians feel that 

it is a normal part of life to tease and bully those who are different, and they do not make an attempt 

to encourage others to stop this behaviour. 
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Post-persuasion measures instructions 

The following pages contain questionnaires that specifically ask you about Caledonians. 

Please answer the questions in reference to Caledonians, in general. 

 

Please answer the questions to the best of your ability based on what you know. 

Given everything you now know - please turn the page in order to complete the questionnaires 

now. 
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Post-persuasion attitudes measures 

Below is a list of words that could be used to describe your overall evaluation of people. Please 
use the list below to describe your overall evaluation of Caledonians, in general. If the word 
"definitely" describes your overall evaluation of Caledonians, in general, then circle the number 
"7". If you decide that the word does "not at all" describe your overall evaluation of Caledonians, 
in general, then circle the number "1". Use the intermediate numbers between 1 and 7 to indicate 
responses between these two extremes. 
 
Work rapidly. Your first reaction is best. Please mark all words. This should only take a minute 
or two. Please begin. 
 
Dislike: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Good: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Undesirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Bad: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Like: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Positive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Negative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Desirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Post-persuasion beliefs measures 

Below is a list of words that could describe people. Please use the list below to describe what you 
think Caledonians are like, in general. If you decide the word “definitely” describes Caledonians, 
in general, then circle the number “7”. If you decide that the word does “not at all” describe 
Caledonians, in general, then circle the number “1”. Use intermediate numbers between 1 and 7 
to indicate responses between those two extremes. 
 
Work rapidly. Your first reaction is best. Please mark all words. This should only take a minute 
or two. Please begin now. 
 
*Honest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Curious: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Friendly: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Competent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Dishonest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Satisfied: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Unemotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Secure: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Unfriendly: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Incurious: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Responsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Impulsive: 
1 2 3 4 5 6 7 

Not at all      Definitely 
 
Dissatisfied: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Uncaring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Emotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Unimpulsive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Insecure: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Caring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Incompetent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Irresponsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 

*Indicates target belief items 
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Post-persuasion entitativity measures 

Please read these instructions carefully! 

 

Below is a list of words that could describe people. On this measure, we would like you to estimate 

how similar Caledonians are to one another for each of the items. That is, in general, are most 

Caledonians alike on this trait, or are there very large differences? 

 

If you decide that most Caledonians are “alike,” then circle the number 10. If you decide that there 

are “very large differences,” then circle the number 1. Use intermediate numbers between 1 and 10 

to indicate responses between these two extremes. 

 

Work rapidly. Please mark each item. This should only take a minute or two. Please begin. 

 

*Friendly: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Impulsive: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Caring: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Curious: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Honest: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Emotional: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Indicates entitativity items  
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Cognitive response task 

In the following boxes, list whatever thoughts occurred to you about Caledonians, in general, 
while reading only the most recent passage. Consider only that passage. List only those thoughts 
that you remember having while reading that passage. Write one thought per box, whether the 
thought was relevant or not to what you were reading. You do not have to use all of the boxes. For 
example, you might have thought ‘I think Caledonians sound like they are unskilled.’ 

 

 

 

 

 

 

 

 

 

 

 

Now, please go back to each of the thoughts you have just written and clearly indicate next to 
each of the boxes whether the thought was: 

a positive thought about Caledonians (put +) 

a negative thought about Caledonians (put –) 

a neutral thought about Caledonians (put Ø) 
 
For example, if you thought, ‘I think Caledonians sound like they are unskilled,’ then you would 
put – beside that box. If you thought, ‘I don’t know where Caledonia is located’ then you might 
put Ø next to that box.  
Please make sure that you put + – or Ø next to each of the thoughts that you listed. 
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Appendix B 

Study Two Materials 

Statistical intuition manipulation instructions 

Study 1: Statistical Research 

People often have to evaluate groups of objects. For example, Consumer Reports may be tasked 

with reviewing a group of cars, such as Honda Civics. In this scenario, Consumer Reports may 

examine one Honda Civic and generalize that information towards all Honda Civics. However, this 

option is risky, as Honda Civics are manufactured at many different factories, which may result in 

differences such as quality control levels, assembly procedures, employee standards, and more. 

Thus, one Honda Civic may not be representative of all Honda Civics. 

 

Rather than examining one Honda Civic, Consumer Reports could try to examine all Honda Civics 

to ensure their report is of merit. However, this method is not practical nor feasible, as hundreds of 

thousands of Honda Civics are manufactured each year. Thus, the more cost-effective and realistic 

method is to examine a subset of Honda Civics and then generalize to all Honda Civics based on 

the subset. Now the question is: how many Honda Civics do Consumer Reports need to examine 

in order to accurately review all Honda Civics? 

 

Statistical researchers have shown that the examination of a substantial number of members/units 

of a group of objects is needed to provide people with a relatively accurate evaluation of the group 

of objects as a whole. In fact, it has been demonstrated a minimum number of X units within a 

group of objects is needed in order to accurately evaluate a group of objects. This number may vary 

due to the nature of the groups of objects but it only varies slightly. While research has shown the 

reliability of this minimum number, it is unclear if people intuitively know it. That being said, we 

are interested in examining whether or not people intuitively know this minimum number. 

 

Shortly, you will be provided with several scenarios about groups of objects. These are real 

scenarios that have been researched but the groups of objects will not include specific descriptions 

in order to limit any existing biases. Your task is to read through the scenarios and then guess the 

minimum number of X members/units within the group of objects that is needed to accurately 

evaluate the group of objects as a whole.  
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Large statistical intuition condition 

1. A product quality inspector is tasked with examining an electronic product. What do you think 

is the minimum number of units needed to be examined to ensure the quality of the product? 

a. 4 

b. 8 

c. 20 

d. 800 

e. 2400 

f. 3200 

g. 4800 

It turns out that the inspection of a minimum number of about 4800 units is needed to ensure the 

quality of the electronic product. 

2. A polling firm is tasked with determining how many people will vote for a certain candidate in 

an upcoming election. What do you think is the minimum number of people needed to 

accurately determine how many people in the population will vote for the candidate? 

a. 5 

b. 10 

c. 15 

d. 500 

e. 2000 

f. 3000 

g. 5000 

It turns out that the surveying of a minimum number of about 3000 people is needed to accurately 

determine how many people in the population will vote for a certain candidate. 

3. A botanist is tasked with determining whether a species of plants is immune to a certain plant 

pathogen. What do you think is the minimum number of plants required to accurately determine 

if the plant species is immune? 

a. 2 

b. 4 

c. 10 

d. 500 

e. 2000 

f. 3500 

g. 5000 

It turns out that the examination of a minimum number of about 5000 plants is needed to accurately 

determine whether or not a species is immune to a certain plant pathogen. 
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4. An auto-safety inspector is tasked with determining whether or not the brakes of a line of cars 

is fully functional and safe. What do you think is the minimum number of car brakes needed to 

be inspected in order to accurately determine if all the cars are fully functional and safe? 

a. 5 

b. 10 

c. 15 

d. 500 

e. 2000 

f. 3000 

g. 5000 

It turns out that the inspection of a minimum number of about 2000 car brakes is needed to 

accurately determine if all the cars are fully functional and safe. 

5. A geneticist is tasked with determining whether a certain population carries a specific genome. 

What do you think is the minimum number of members of the population required to accurately 

determine if the whole population has a certain genome? 

a. 3 

b. 6 

c. 15 

d. 600 

e. 2700 

f. 3900 

g. 4500 

It turns out that the testing of a minimum number of about 4500 members of the population is 

needed to accurately determine whether or not the whole population has a certain genome.  

6. A public education administration is attempting to gauge the average academic abilities of all 

students of a certain grade. What do you think is the minimum number of students needed to 

accurately gauge the average academic abilities of the student population? 

a. 6 

b. 9 

c. 18 

d. 900 

e. 2400 

f. 3000 

g. 4800 

It turns out that the testing of a minimum number of about 4800 students is needed to accurately 

gauge the average academic abilities of the student population. 
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7. A food and health administration is trying to determine the average levels of mercury in a 

population of fish. What do you think is the minimum number of fish needed to accurately 

gauge the average levels of mercury within the population? 

a. 2 

b. 4 

c. 10 

d. 500 

e. 2000 

f. 3500 

g. 5000 

It turns out that the testing of a minimum number of about 3500 fish is needed to accurately gauge 

the average levels of mercury in the population of fish. 

8. Due to a contamination in a local water source, government officials are trying to gauge the 

extent to which all local residents are affected. What do you think is the minimum number of 

local residents are needed to accurately determine the extent to which all local residents are 

affected? 

a. 3 

b. 6 

c. 15 

d. 600 

e. 2700 

f. 3900 

g. 4500 

It turns out that the testing of a minimum number of about 2700 local residents is needed to 

accurately determine the extent to which all local residents are affected. 

9. A company is trying to measure customer satisfaction with regards to their products. What do 

you think is the minimum number of customers needed to be surveyed in order to accurately 

gauge customer satisfaction of all customers? 

a. 4 

b. 8 

c. 20 

d. 800 

e. 2400 

f. 3200 

g. 4800 

It turns out that the surveying of a minimum number of about 3200 customers is needed to 

accurately determine customer satisfaction of all customers. 

 

 

 



 

199 

 

10. A zoologist is attempting to examine the male-to-female ratio in an animal population. What 

do you think is the minimum number of animals the zoologist needs to examine to accurately 

gauge the male-to-female ratio in the animal population? 

a. 5 

b. 10 

c. 15 

d. 500 

e. 2000 

f. 3000 

g. 5000 

It turns out that the examination of a minimum number of about 3000 animals is needed to 

accurately determine the male-to-female ratio in the animal population. 

11. A multi-national shipping company needs to routinely inspect the conditions of all their 

shipping containers. What do you think is the minimum number of shipping containers needed 

to be examined to accurately gauge the conditions of all shipping containers? 

a. 4 

b. 8 

c. 20 

d. 800 

e. 2400 

f. 3200 

g. 4800 

It turns out that the inspection of a minimum number of about 4800 shipping containers is needed 

to accurately gauge the conditions of all shipping containers. 

12. A movie production company needs to examine how well their movie is received by all 

viewers. What do you think is the minimum number of reviews needed to accurately gauge the 

overall review of the movie? 

a. 6 

b. 9 

c. 18 

d. 900 

e. 2400 

f. 3000 

g. 4800 

It turns out that the examination of a minimum number of about 3000 reviews is needed to 

accurately gauge the overall review of the movie. 
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13. A company is implementing a new insurance policy. In order to do so, they need to know what 

kind of coverage they need for their employees. What do you think is the minimum number of 

employees needed to be surveyed in order to accurately gauge the needs of all employees? 

a. 6 

b. 9 

c. 18 

d. 900 

e. 2400 

f. 3000 

g. 4800 

It turns out that the surveying of a minimum number of about 4800 employees is needed to 

accurately gauge the insurance needs of all employees. 

 

  



 

201 

 

Small statistical intuition condition 

1. A product quality inspector is tasked with examining an electronic product. What do you think 

is the minimum number of units needed to be examined to ensure the quality of the product? 

a. 4 

b. 8 

c. 20 

d. 800 

e. 2400 

f. 3200 

g. 4800 

It turns out that the inspection of a minimum number of 4 units is needed to ensure the quality of 

the electronic product. 

2. A polling firm is tasked with determining how many people will vote for a certain candidate in 

an upcoming election. What do you think is the minimum number of people needed to 

accurately determine how many people in the population will vote for the candidate? 

a. 5 

b. 10 

c. 15 

d. 500 

e. 2000 

f. 3000 

g. 5000 

It turns out that the surveying of a minimum number of 10 people is needed to accurately determine 

how many people in the population will vote for a certain candidate. 

3. A botanist is tasked with determining whether a species of plants is immune to a certain plant 

pathogen. What do you think is the minimum number of plants required to accurately determine 

if the plant species is immune? 

a. 2 

b. 4 

c. 10 

d. 500 

e. 2000 

f. 3500 

g. 5000 

It turns out that the examination of a minimum number of 2 plants is needed to accurately determine 

whether or not a species is immune to a certain plant pathogen. 
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4. An auto-safety inspector is tasked with determining whether or not the brakes of a line of cars 

is fully functional and safe. What do you think is the minimum number of car brakes needed to 

be inspected in order to accurately determine if all the cars are fully functional and safe? 

a. 5 

b. 10 

c. 15 

d. 500 

e. 2000 

f. 3000 

g. 5000 

It turns out that the inspection of a minimum number of 15 car brakes is needed to accurately 

determine if all the cars are fully functional and safe. 

5. A geneticist is tasked with determining whether a certain population carries a specific genome. 

What do you think is the minimum number of members of the population required to accurately 

determine if the whole population has a certain genome? 

a. 3 

b. 6 

c. 15 

d. 600 

e. 2700 

f. 3900 

g. 4500 

It turns out that the testing of a minimum number of 3 members of the population is needed to 

accurately determine whether or not the whole population has a certain genome.  

6. A public education administration is attempting to gauge the average academic abilities of all 

students of a certain grade. What do you think is the minimum number of students needed to 

accurately gauge the average academic abilities of the student population? 

a. 6 

b. 9 

c. 18 

d. 900 

e. 2400 

f. 3000 

g. 4800 

It turns out that the testing of a minimum number of 6 students is needed to accurately gauge the 

average academic abilities of the student population. 
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7. A food and health administration is trying to determine the average levels of mercury in a 

population of fish. What do you think is the minimum number of fish needed to accurately 

gauge the average levels of mercury within the population? 

a. 2 

b. 4 

c. 10 

d. 500 

e. 2000 

f. 3500 

g. 5000 

It turns out that the testing of a minimum number of 4 fish is needed to accurately gauge the average 

levels of mercury in the population of fish. 

8. Due to a contamination in a local water source, government officials are trying to gauge the 

extent to which all local residents are affected. What do you think is the minimum number of 

local residents are needed to accurately determine the extent to which all local residents are 

affected? 

a. 3 

b. 6 

c. 15 

d. 600 

e. 2700 

f. 3900 

g. 4500 

It turns out that the testing of a minimum number of 15 local residents is needed to accurately 

determine the extent to which all local residents are affected. 

9. A company is trying to measure customer satisfaction with regards to their products. What do 

you think is the minimum number of customers needed to be surveyed in order to accurately 

gauge customer satisfaction of all customers? 

a. 4 

b. 8 

c. 20 

d. 800 

e. 2400 

f. 3200 

g. 4800 

It turns out that the surveying of a minimum number of 8 customers is needed to accurately 

determine customer satisfaction of all customers. 
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10. A zoologist is attempting to examine the male-to-female ratio in an animal population. What 

do you think is the minimum number of animals the zoologist needs to examine to accurately 

gauge the male-to-female ratio in the animal population? 

a. 5 

b. 10 

c. 15 

d. 500 

e. 2000 

f. 3000 

g. 5000 

It turns out that the examination of a minimum number of 10 animals is needed to accurately 

determine the male-to-female ratio in the animal population. 

11. A multi-national shipping company needs to routinely inspect the conditions of all their 

shipping containers. What do you think is the minimum number of shipping containers needed 

to be examined to accurately gauge the conditions of all shipping containers? 

a. 4 

b. 8 

c. 20 

d. 800 

e. 2400 

f. 3200 

g. 4800 

It turns out that the inspection of a minimum number of 4 shipping containers is needed to 

accurately gauge the conditions of all shipping containers. 

12. A movie production company needs to examine how well their movie is received by all 

viewers. What do you think is the minimum number of reviews needed to accurately gauge the 

overall review of the movie? 

a. 6 

b. 9 

c. 18 

d. 900 

e. 2400 

f. 3000 

g. 4800 

It turns out that the examination of a minimum number of 9 reviews is needed to accurately gauge 

the overall review of the movie. 
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13. A company is implementing a new insurance policy. In order to do so, they need to know what 

kind of coverage they need for their employees. What do you think is the minimum number of 

employees needed to be surveyed in order to accurately gauge the needs of all employees? 

a. 6 

b. 9 

c. 18 

d. 900 

e. 2400 

f. 3000 

g. 4800 

It turns out that the surveying of a minimum number of 6 employees is needed to accurately gauge 

the insurance needs of all employees. 
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Study Instructions 

Instructions 

In this study, we are interested in people's beliefs regarding animals. You will be reading about one 

of several possible animals including giraffes, tapirs, kangaroos, coatis, hintanas, gorillas, 

marmosets, porpoises, argalis, and ewes. 

 

You will be reading information taken from reports written by National Geographic, who have 

spent a great deal of time studying these animals. Specifically, you will be reading about hintanas.  

 

Please read this information carefully as you will be asked to answer questions based on this 

information.   
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Subgroup knowledge manipulation 

Subgroup knowledge condition 

Hintanas 

Hintanas are land animals mainly found in South Asia, Southeastern Asia, and Eastern Africa. 

While all four types of hintanas are of the same species, they have significant differences in 

physiology, appearance, and behaviour. 

 

Indian hintanas are native to the Eastern Ghat, the mountain range of eastern India. They inhabit 

moist deciduous forests, which consist of mainly of southern beeches, bushes, and shrubs. Indian 

hintanas are about the size of domestic cats and are brown in colour with white spots on their backs 

and creamy white undersides. Indian hintanas are most active around dusk when they hunt. They 

are carnivores that feed on large invertebrates and any small animal they can. 

 

Vietnamese hintanas are native to eastern Vietnam and are mainly found near the coastal areas of 

Vietnam. They can be distinguished from all other subspecies of hintanas by the presence of only 

four toes, rather than five. They are distinctly coloured in that they have lighter fur colours and 

black spots, which other hintanas do not have. Vietnamese hintanas are the most territorial of all 

subspecies of hintanas, especially during breeding season. They also have the largest territories of 

all subspecies of hintanas and explore quite often. Their territories are scent-marked with their 

dungs.  

 

New Guinean hintanas are native to the highlands of New Guinea. They nest in rocky banks, hollow 

logs, or small caves and are the smallest of all subspecies of hintanas. Unlike other subspecies of 

hintanas, they often spend the daylight hours basking in the sun even though they are nocturnal 

animals. They are the weakest of all subspecies of hintanas. While all hintanas live in groups called 

clans, clans of New Guinean hintanas typically consist of the more members compared to other 

subspecies of hintanas. 

 

The majority of East African hintanas are native to tropical rainforests of eastern Madagascar, with 

a smaller population native to East Africa. They are the largest of all subspecies of hintanas. Genetic 

analysis indicates East African hintanas are the earliest offshoot from the ancestors of other 

subspecies of hintanas and can be differentiated from other subspecies of hintanas with their notable 

extra first digit. East African hintanas are the only true omnivores of the group, as they consistent 

consume a balanced diet of fleshy fruit and small animals.   
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Level of representation at belief formation 

Individual-level belief formation condition 

The following passage is a report by a group of zoologists documenting the behaviours of Hayden, 

an Indian hintana that belongs to Clan 14 (a designation by the zoologists), which consists of twelve 

families of Indian hintanas. 

 

Hayden has been noted to be loyal to her family. When there are predators, she will alert the rest 

of her family to ensure her family's safety. Sometimes, she will even distract the predators, so that 

other family members can get away. Whenever possible, Hayden will share her food with her 

family to ensure that weaker family members are fed. 

 

Hayden is fairly intelligent. She communicates with other hintanas through a complex pattern of 

sounds. She typically communicates the location of food sources or the presence of threats. Hayden 

cleverly constructs her underground burrow into different compartments, which consists of dens, 

food storage, and latrines. 

 

Hayden is a powerful animal. Her strong jaw makes it easier for her to hunt. Hayden's strong jaw 

allows her to clamp down on prey and crush her prey with ease. Hayden is also a great tree climber 

due to her powerful claws. She is often seen climbing trees for several hours in search for prey. 

 

Hayden is quite an adaptive animal. A notable example of her adaptability is how quickly she can 

change the composition of her burrow. She can easily connect abandoned burrows with her own 

and repurpose of the compartments within her burrow. For instance, she can quickly repurpose a 

nest into a compartment for food storage when there is excess food. Additionally, when predators 

are too close to her burrow, she will quickly abandon her burrow and create a new one elsewhere. 

 

Hayden is a friendly animal. When first encountering Hayden, she will be a little distant, as she 

tries to gauge the danger of the situation. When she recognizes that there is no danger, she will 

approach. With food and time, she becomes quite friendly. With time, she will even let humans 

pick her up. 

 

Hayden is observed to be hardworking. Whenever she is observed, she is either building her burrow 

or hunting for food. When the construction of a burrow begins, Hayden can be seen working up to 

10 hours a day. Hayden can also be seen hunting for several hours at a time. She only seems to rest 

when she eats. 
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Intermediate-level belief formation condition 

The following passage is a report by a group of zoologists documenting the behaviours of the 

members of Clan 14 (a designation by the zoologists), which consists of twelve families of Indian 

hintanas. 

 

Clan 14 members have been noted to be loyal to their families. When there are predators, they will 

alert the rest of their families to ensure their families' safety. Sometimes, they will even distract the 

predators, so that other family members can get away. Whenever possible, Clan 14 members will 

share their food with their families to ensure that weaker family members are fed. 

 

Clan 14 members are fairly intelligent. They communicate with other hintanas through a complex 

pattern of sounds. They typically communicate the location of food sources or the presence of 

threats. Clan 14 members cleverly construct their underground burrows into different 

compartments, which consists of dens, food storage, and latrines. 

 

Clan 14 members are powerful animals. Clan 14 members' strong jaws allow them to clamp down 

on prey and crush their prey with ease. Clan 14 members are also great tree climbers due to their 

powerful claws. They are often seen climbing trees for several hours in search for prey. 

 

Clan 14 members are quite adaptive animals. A notable example of their adaptability is how quickly 

they can change the composition of their burrows. They can easily connect abandoned burrows 

with their own and repurpose of the compartments within their burrows. For instance, they can 

quickly repurpose a nest into a compartment for food storage when there is excess food. 

Additionally, when predators are too close to their burrows, they will quickly abandon their 

burrows and create new ones elsewhere. 

 

Clan 14 members are friendly animals. When first encountering Clan 14 members, they will be a 

little distant, as they try to gauge the danger of the situation. When they recognize that there is no 

danger, they will approach. With food and time, they become quite friendly. With time, they will 

even let humans pick them up. 

 

Clan 14 members are observed to be hardworking. Whenever they are observed, they are either 

building their burrows or hunting for food. When the construction of burrows begin, Clan 14 

members can be seen working up to 10 hours a day. Clan 14 members can also be seen hunting for 

several hours at a time. They only seem to rest when they eat.   
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Global-level belief formation condition 

The following passage is a report by a group of zoologists documenting the behaviours of hintanas. 

Hintanas have been noted to be loyal to their families. When there are predators, they will alert the 

rest of their families to ensure their families' safety. Sometimes, they will even distract the 

predators, so that other family members can get away. Whenever possible, hintanas will share their 

food with their families to ensure that weaker family members are fed. 

 

Hintanas are fairly intelligent. They communicate with other hintanas through a complex pattern 

of sounds. They typically communicate the location of food sources or the presence of threats. 

Hintanas cleverly construct their underground burrows into different compartments, which consists 

of dens, food storage, and latrines. 

 

Hintanas are powerful animals. Their strong jaws make it easier for them to hunt. Hintanas' strong 

jaws allow them to clamp down on prey and crush their prey with ease. Hintanas are also great tree 

climbers due to their powerful claws. They are often seen climbing trees for several hours in search 

for prey. 

 

Hintanas are quite adaptive animals. A notable example of their adaptability is how quickly they 

can change the composition of their burrows. They can easily connect abandoned burrows with 

their own and repurpose of the compartments within their burrows. For instance, they can quickly 

repurpose a nest into a compartment for food storage when there is excess food. Additionally, when 

predators are too close to their burrows, they will quickly abandon their burrows and create new 

ones elsewhere. 

 

Hintanas are friendly animals. When first encountering hintanas, they will be a little distant, as they 

try to gauge the danger of the situation. When they recognize that there is no danger, they will 

approach. With food and time, they become quite friendly. With time, they will even let humans 

pick them up. 

 

Hintanas are observed to be hardworking. Whenever they are observed, they are either building 

their burrows or hunting for food. When the construction of burrows begin, hintanas can be seen 

working up to 10 hours a day. Hintanas can also be seen hunting for several hours at a time. They 

only seem to rest when they eat. 
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Initial measures instructions 

The following pages contain questionnaires that specifically ask you about HINTANAS, in general. 

 

Please answer the questions in reference to HINTANAS, in general. 

 

Please answer the questions to the best of your ability based on what you know. 

 

Given everything you know, please click continue to complete the questionnaires. 

 

  



 

212 

 

Initial attitudes measures 

On the following pages are words that could be used to describe your overall evaluation of 
animals. Please use the list below to describe your overall evaluation of HINTANAS, in general. 
If the word "definitely" describes your overall evaluation of HINTANAS, in general, then select 
the number "7". If you decide that the word does "not at all" describe your overall evaluation of 
HINTANAS, in general, then select the number "1". Use the intermediate numbers between 1 
and 7 to indicate responses between these two extremes. 
 
Work rapidly. Your first reaction is best. Please mark all words. This should only take a minute 
or two. Please begin. 
 
Dislike: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Good: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Undesirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Bad: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Like: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Positive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Negative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Desirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Initial beliefs measures 

On the following pages are words that could describe animals. Please use the list below to 
describe what you think HINTANAS, in general, are like. If you decide the word "definitely" 
describes HINTANAS, in general, then select the number "7". If you decide that the word does 
"not at all" describe HINTANAS, in general, then select the number "1". Use intermediate 
numbers between 1 and 7 to indicate responses between those two extremes. 
 
Work rapidly. Your first reaction is best. Please mark all words. This should only take a minute 
or two. Please begin now. 
 

*Intelligent: 
1 2 3 4 5 6 7 

Not at all      Definitely 
 

*Unintelligent: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

*Adaptive: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

*Maladaptive: 
1 2 3 4 5 6 7 

Not at all      Definitely 
 

*Hardworking: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

*Not hardworking: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Powerful: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Not powerful: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Active: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Inactive: 
1 2 3 4 5 6 7 

Not at all      Definitely 
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Loyal: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Disloyal: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Social: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Unsocial: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Friendly: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Unfriendly: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Impulsive: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Unimpulsive: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Curious: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Incurious: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

*Indicates target belief items 
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Initial entitativity measures 

Please read these instructions carefully!  

 

On the follow pages are words that could describe animals. On this measure, we would like you to 

estimate how similar HINTANAS are to one another for each of the items. That is, in general, are 

most HINTANAS alike on this trait, or are there very large differences?  

 

If you decide that most hintanas are "alike," then select the number 10. If you decide that there are 

"very large differences," then select the number 1. Use intermediate numbers between 1 and 10 to 

indicate responses between these two extremes.  

 

Work rapidly. Please mark each item. This should only take a minute or two. Please begin. 

 

Loyal: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Intelligent: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Powerful: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Adaptive: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Friendly: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Hardworking: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

*Indicates entitativity items  
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Level of representation at persuasion instructions 

The following passage provides additional information about hintanas, the same animal you read 

about earlier. 

 

Please read that passage now. 
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Individual-level persuasion condition 

The following passage is a report by a group of zoologists documenting the behaviours of Hayden, 

an Indian hintana that belongs to Clan 14 (a designation by the zoologists), which consists of twelve 

families of Indian hintanas. 

 

Upon further examination, Hayden does not seem as intelligent as originally thought to be. After 

Hayden finds food, she will either bring it back to her burrow or hide it elsewhere. When she returns 

to search for the hidden cache of food, she is often unable to locate it. This is because Hayden has 

poor spatial memory, which is needed to locate the hidden caches of food. Thus, due to her lack of 

intelligence, Hayden often has to hunt more to compensate for the lost food. 

 

While Hayden is quite adaptive in terms of burrow construction, she is not adaptive in other 

respects. A notable example is how she has difficulty adapting to the introduction of foreign 

animals in her habitat. For example, a new potential prey, the short-tailed melomys, has been 

introduced into her habitat due to climate change. Short-tailed melomyses are quick and have 

heightened senses to avoid predators. Hayden has yet to figure out how to consistently catch short-

tailed melomyses. 

 

Upon closer inspection, Hayden is not as hardworking as previously thought, as her laziness 

becomes apparent over a longer period of observation. It is true that when the construction of a 

burrow begins, Hayden can be seen working up to 10 hours a day. However, once the burrow is 

completed and the food stores are full, Hayden simply just lays there in her burrow. She will spend 

the bulk of her day sleeping and is rarely seen leaving her burrow. She will only leave her burrow 

and hunt again when her food stores are low.  
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Intermediate-level persuasion condition 

The following passage is a report by a group of zoologists documenting the behaviours of the 

members of Clan 14 (a designation by the zoologists), which consists of twelve families of Indian 

hintanas. 

 

Upon further examination, Clan 14 members do not seem as intelligent as originally thought to be. 

After Clan 14 members find food, they will either bring it back to their burrows or hide it elsewhere. 

When they return to search for the hidden cache of food, they are often unable to locate it. This is 

because Clan 14 members have poor spatial memory, which is needed to locate the hidden caches 

of food. Thus, due to their lack of intelligence, Clan 14 members often have to hunt more to 

compensate for the lost food. 

 

While Clan 14 members are quite adaptive in terms of burrow construction, they are not adaptive 

in other respects. A notable example is how they have difficulty adapting to the introduction of 

foreign animals in their habitats. For example, a new potential prey, the short-tailed melomys, has 

been introduced into their habitats due to climate change. Short-tailed melomyses are quick and 

have heightened senses to avoid predators. Clan 14 members have yet to figure out how to 

consistently catch short-tailed melomyses. 

 

Upon closer inspection, Clan 14 members are not as hardworking as previously thought, as their 

laziness becomes apparent over a longer period of observation. It is true that when the construction 

of burrows begin, Clan 14 members can be seen working up to 10 hours a day. However, once the 

burrows are completed and the food stores are full, Clan 14 members simply just lay there in their 

burrows. They will spend the bulk of their day sleeping and are rarely seen leaving their burrows. 

They will only leave their burrows and hunt again when their food stores are low. 
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Global-level persuasion condition 

The following passage is a report by a group of zoologists documenting the behaviours of hintanas. 

 

Upon further examination, hintanas do not seem as intelligent as originally thought to be. After 

hintanas find food, they will either bring it back to their burrows or hide it elsewhere. When they 

return to search for the hidden cache of food, they are often unable to locate it. This is because 

hintanas have poor spatial memory, which is needed to locate the hidden caches of food. Thus, due 

to their lack of intelligence, hintanas often have to hunt more to compensate for the lost food. 

 

While hintanas are quite adaptive in terms of burrow construction, they are not adaptive in other 

respects. A notable example is how they have difficulty adapting to the introduction of foreign 

animals in their habitats. For example, a new potential prey, the short-tailed melomys, has been 

introduced into their habitats due to climate change. Short-tailed melomyses are quick and have 

heightened senses to avoid predators. Hintanas have yet to figure out how to consistently catch 

short-tailed melomyses. 

 

Upon closer inspection, hintanas are not as hardworking as previously thought, as their laziness 

becomes apparent over a longer period of observation. It is true that when the construction of 

burrows begin, hintanas can be seen working up to 10 hours a day. However, once the burrows are 

completed and the food stores are full, hintanas simply just lay there in their burrows. They will 

spend the bulk of their day sleeping and are rarely seen leaving their burrows. They will only leave 

their burrows and hunt again when their food stores are low.  
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Post-persuasion measures 

The following pages contain questionnaires that specifically ask you about HINTANAS, in general. 

Please answer the questions in reference to HINTANAS, in general. 

Given everything you NOW know - please click continue in order to complete the questionnaires 

now. 
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Post-persuasion attitudes measures 

On the following pages are words that could be used to describe your overall evaluation of 
animals. Please use the list below to describe your overall evaluation of HINTANAS, in general. 
If the word "definitely" describes your overall evaluation of HINTANAS, in general, then select 
the number "7". If you decide that the word does "not at all" describe your overall evaluation of 
HINTANAS, in general, then select the number "1". Use the intermediate numbers between 1 
and 7 to indicate responses between these two extremes. 
 
Work rapidly. Your first reaction is best. Please mark all words. This should only take a minute 
or two. Please begin. 
 
Dislike: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Good: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Undesirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Bad: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Like: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Positive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Negative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Desirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Post-persuasion beliefs measures 

On the following pages are words that could describe animals. Please use the list below to 
describe what you think HINTANAS, in general, are like. If you decide the word "definitely" 
describes HINTANAS, in general, then select the number "7". If you decide that the word does 
"not at all" describe HINTANAS, in general, then select the number "1". Use intermediate 
numbers between 1 and 7 to indicate responses between those two extremes. 
 
Work rapidly. Your first reaction is best. Please mark all words. This should only take a minute 
or two. Please begin now. 
 

*Intelligent: 
1 2 3 4 5 6 7 

Not at all      Definitely 
 

*Unintelligent: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

*Adaptive: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

*Maladaptive: 
1 2 3 4 5 6 7 

Not at all      Definitely 
 

*Hardworking: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

*Not hardworking: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Powerful: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Not powerful: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Active: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Inactive: 
1 2 3 4 5 6 7 

Not at all      Definitely 
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Loyal: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Disloyal: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Social: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Unsocial: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Friendly: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Unfriendly: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Impulsive: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Unimpulsive: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Curious: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

Incurious: 
1 2 3 4 5 6 7 

Not at all      Definitely 

 

*Indicates target belief items 
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Post-persuasion entitativity measures 

Please read these instructions carefully! 

 

On the follow pages are words that could describe animals. On this measure, we would like you to 

estimate how similar HINTANAS are to one another for each of the items. That is, in general, are 

most HINTANAS alike on this trait, or are there very large differences?  

 

If you decide that most hintanas are "alike," then select the number 10. If you decide that there are 

"very large differences," then select the number 1. Use intermediate numbers between 1 and 10 to 

indicate responses between these two extremes.  

 

Work rapidly. Please mark each item. This should only take a minute or two. Please begin. 

Loyal: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Intelligent: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Powerful: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Adaptive: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Friendly: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Hardworking: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Indicates entitativity items  
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Appendix C 

Study Three Materials 

 

Study Instructions 

Instructions 

In this study, we are interested in how people form stereotypes of groups of people. You will be 

reading about one of several possible groups including people from countries such as Sweden, 

Chile, Romania, Caledonia, Kenya, Iran, China, Tuvalu, Malawi, or Monaco. 

 

You will be reading information taken from reports written by anthropologists who have spent a 

great deal of time studying the people of this country. Specifically, you will be reading about 

Caledonians. 

 

Please read this information carefully as you will be asked to answer questions based on this 

information. 
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Subgroup knowledge manipulation 

Subgroup knowledge condition 

Caledonia 

The nation of Caledonia has a diverse cultural heritage. In fact, the country reflects many different 

subgroups of individuals who possess distinct sets of beliefs, practices, and values. Although 

Caledonia has several large modernized cities, nearly half of the population resides in small rural 

agrarian communities and villages. The rural areas of Caledonia have been largely untouched by 

urban sprawl. This is because Caledonian cities have grown upwards rather than outwards. Thus 

Caledonians living in urbanized areas typically live in high rise condominiums and apartment 

buildings. On the other hand, rural Caledonians tend to live in small single-level dwellings or 

farmhouses. 

 

The geographical terrain of Caledonia is responsible for the creation of several distinct subcultures 

within the country. For example, Grand River runs east to west through the country. It was not until 

the early 1900s that Caledonian citizens began to cross this waterway with any regularity. In fact, 

citizens were more influenced by the countries that share land borders with Caledonia. As a result, 

there are marked differences in the dialect of North and South Caledonians. 

 

Additionally, temperatures in Southern Caledonia are, on average, much warmer and this area 

receives more precipitation than the North. Thus, it is the south that has remained largely agrarian. 

This is especially true of the Southern side of the riverbank and the interior plains of Southern 

Caledonia. Farming is the predominant economy in this region. Caledonians of the southern interior 

are the sole producers of wheat, corn, and fresh fruit and vegetables. Furthermore, this region has 

some of the largest dairy farms in the world. Thus, this lifestyle has fostered very tight knit 

communities that share religious and collective family values. Southern Caledonians tend to raise 

large families (average 5 children) and the divorce rate is well below the national average. Many 

farms continue to be family owned and operated. Furthermore, many children are homeschooled 

or attend small village schools so that they can help out on the farms during harvest season. 

 

The most southern portion of Caledonia is the only coastal region of the country. Thus, Caledonians 

in this region have developed a maritime culture and a great dependence on fisheries and off-shore 

resources. Beginning in the mid-1900s, the coastal population began to concentrate in what would 

become one of the country’s largest cities. Over the last 10 years this city has embraced sustainable 

and energy-friendly practices and successfully reduced overall emissions to merit the label of a 

“green city”. The changes made in the city were driven by the Caledonian citizens of the city. This 

subgroup of Caledonians is known for being in touch with the environment and concerned about 

greenhouse gases and global warming. They also share common concerns about future 

sustainability of Caledonian cities. In recent years, they have been able to channel sea waters as an 

alternative energy source in the city.  
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The largest city in Caledonia is located in the interior region, north of the Grand River. Compared 

to the South, this region is rockier and experiences colder temperatures. Thus, despite early 

attempts, farming practices have been historically unsuccessful. Furthermore, religion is not nearly 

as entrenched in the lifestyles of the Northern Caledonians as compared to the rural communities 

of the south. In fact, Northern Caledonia is a largely secular region in which individualistic values 

and practices dominate everyday life. This mega-city is highly industrialized and includes several 

large chemical plants and textile factories. City council and industry leaders do not place priority 

on environmental friendly or sustainability practices. Similarly, the average Caledonian citizen of 

the Northern city is not concerned with such issues either. As such, there is a high degree of 

animosity towards this city from all other regions of Caledonia. 

 

Furthermore, this Northern Caledonian city is the business and trade center of the country. The 

majority of Caledonians residing in the city are employed in related fields. Caledonians in this 

Northern city center are driven to work long hours to increase their own material wealth. 

Individualistic values are fostered in this city as opposed to the collectivist communities in the rural 

south. Families are much smaller in this city (average 1 child per family). Furthermore, both parents 

are usually employed outside the home. Thus, most children are sent to one of six large boarding 

schools located throughout the city. 

 

Finally, if you continue to travel north of this mega-city, the terrain of Caledonia becomes 

increasingly harsh and mountainous. In this region of the country there are several small pockets 

of civilization. Caledonian citizens in the mountain regions are primarily hunters and gatherers and 

their way of life has remained largely unchanged over the last 100 years. In fact, it is in these 

mountain ranges where the first Caledonians settled centuries ago. These small mountain villages 

are self-sufficient and the citizens here are rarely involved or considered in the decision-making 

and programs of Caledonian regions below them. 
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Level of representation at belief formation 

Individual-level belief formation condition 
 
C. E. is a member of one of the five families that reside on Oak Street. Oak Street is located in the 

rural town of Plebble in Southern Caledonia. C. E. likes to ask a lot of questions about new subjects. 

For example, he asked many questions of a visiting builder about how to build shelters that keep 

out heat and cold better. C. E. greatly values the learned members of the community, and was taught 

to respect them from a young age. He believes that intelligent people should be praised for their 

contributions to the community. C. E. often wonders about where large storms come from, and 

would like to be able to predict them. 

 

C. E. often leaves for trips without knowing what he will be doing or his destination. C. E. is quick 

to make decisions, and can do so without a lot of thinking. For example, C.E. will often temporarily 

relocate to other towns with almost no notice and knowing little about where he is going. C. E. 

frequently surprises loved ones with gifts for no reason because he would rather give when the 

mood strikes him than wait for a traditional gift-giving occasion (like an anniversary). C. E. even 

makes important decisions without much discussion with friends and people he knows. He prefers 

to listen to his intuitions because he believes that overanalysing usually complicates things. 

 

C. E. believes that hiding feelings is not healthy. He was taught at a very young age that in order 

to be his best, he must realize his emotions and convey them to others. This is why he values 

emotional expression. C. E. is often emotionally moved by very common events. One minute he 

may be happy and laughing, but the next feeling extreme sadness. C. E. believes that being able to 

fully show one’s emotions is one of the most important things in life. 

 

C. E. spends a lot of time travelling to see friends and relatives, and always has a friendly welcome 

for anyone visiting him. Every evening after his work is complete, he goes to a community get-

together to help relax and catch up with friends. C. E. is also very chatty and seems to enjoy talking 

with people about almost anything. In fact, when out in the community, he often talks with people 

he has never met. 

 

C. E. spends a lot of time helping out friends or working on tasks to assist in making life better for 

the community. C. E. is always among the first to help people impacted by natural disasters. For 

example, during a forest fire, he had other families staying with him when their homes were unsafe. 

C. E. gives some of what he earns each week to aid those that are not doing as well as he is. He 

believes that if he has too much, others are probably going without. He becomes very agitated by 

unfairness, and seems to take it personally when anyone is neglected or treated unjustly. 

 

C. E. has a lot of trouble understanding how other societies have a lot of people committing crimes 

like plagiarism. He believes that such behaviour is shameful and cannot comprehend what would 

make someone do such a thing. C. E. expects leaders to be noble people who the citizens can look 

to as examples of proper conduct. This person also expects that leaders should be very open and 

direct, and quickly loses respect for leaders who mislead their followers. He is very cautious of 

charging anyone of being a liar or a cheater, because he thinks that such accusations are very 

serious, similar to a curse.  
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Intermediate-level belief formation condition 

 
Oak Street is located in the rural town of Plebble in Southern Caledonia. Five families reside on 

Oak Street. The residents of Oak Street like to ask a lot of questions about new subjects. For 

example, they repeatedly asked a visiting builder about how to build shelters that keep out heat and 

cold better. They greatly value the learned members of the community, and were taught to respect 

them from a young age. Oak Street residents believe that intelligent people should be praised for 

their contributions to the community. These Caledonians often wonder about where large storms 

come from, and would like to be able to predict them. 

 

Oak Street residents often leave for trips without knowing what they will be doing or their 

destination. Furthermore, they are quick to make decisions, and can do so without a lot of thinking. 

For example, residents of Oak Street will often temporarily relocate to other towns with almost no 

notice and knowing little about where they are going. The Caledonians on Oak Street frequently 

surprise their loved ones with gifts for no reason because they would rather give when the mood 

strikes them than wait for a traditional gift-giving occasion (like an anniversary). They even make 

important decisions without much discussion with friends and people they know. Oak Street 

residents prefer to listen to their intuitions because they believe that overanalysing usually 

complicates things. 

 

The residents of Oak Street in the rural Caledonian town of Plebble believe that hiding one’s 

feelings is not healthy. They were taught at a very young age that in order to be their best, they 

must realize their emotions and convey them to others. This is why they value emotional 

expression. Oak Street residents are often emotionally moved by very common events. One minute 

they may be happy and laughing, but the next feeling extreme sadness. Oak Street residents believe 

that being able to fully show one’s emotions is one of the most important things in life. 

 

The Caledonians living on Oak Street spend a lot of time travelling to see friends and relatives, and 

they always have a friendly welcome for anyone visiting them. Every evening after their work is 

complete, the five families go to a community get-together to help relax and catch up with friends. 

Residents of Oak Street are also very chatty and seem to enjoy talking with people about almost 

anything. In fact, when outside the community, they will often talk with people they have never 

met. 

 

Residents of Oak Street also spend a lot of time helping out friends or working on tasks to assist in 

making life better for others in their community. They are always among the first to help people 

impacted by natural disasters. For example, during a forest fire, they allowed other families to stay 

with them on Oak Street when their own homes were unsafe. The Caledonians on Oak Street also 

give some of what they earn each week to aid those that are not doing as well as they are. They 

believe that if they have too much, others are probably going without. They become very agitated 

by unfairness, and seem to take it personally when anyone is neglected or treated unjustly. 

 

The five families residing on Oak Street have a lot of trouble understanding how other societies 

have a lot of people committing crimes like plagiarism. They believe that such behaviour is 

shameful and cannot comprehend what would make someone do such a thing. Oak Street residents 

expect leaders to be noble people who the citizens can look to as examples of proper conduct. They 

expect that leaders should be very open and direct, and quickly lose respect for leaders who mislead 

their followers. Oak Street residents are very cautious of charging anyone of being a liar or a 

cheater, because they think that such accusations are very serious, similar to a curse. 
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Global-level belief formation condition 

 
Caledonians like to ask a lot of questions about new subjects. For example, they repeatedly asked 

a visiting builder about how to build shelters that keep out heat and cold better. They greatly value 

the learned members of the community, and are taught to respect them from a young age. In 

Caledonia, they believe that intelligent people should be praised for their contributions to the 

community. Caledonians often wonder about where large storms come from, and would like to be 

able to predict them. 

 

Many Caledonians leave for trips without knowing what they will be doing or their destination. 

Caledonians are quick to make decisions, and can do so without a lot of thinking. For example, 

they often temporarily relocate to other towns with almost no notice and knowing little about where 

they are going. Caledonians frequently surprise loved ones with gifts for no reason because they 

would rather give when the mood strikes them than wait for a traditional gift-giving occasion (like 

an anniversary). They even make important decisions without much discussion with friends and 

people they know. They prefer to listen to their intuitions because they believe that overanalysing 

usually complicates things. 

 

The people of Caledonia believe that hiding feelings is not healthy. At a very young age, 

Caledonians are taught that in order to be their best, they must realize their emotions and convey 

them to others. This is why they value emotional expression. Caledonians are often emotionally 

moved by very common events. One minute they may be happy and laughing, but the next feeling 

extreme sadness. They believe that being able to fully show one’s emotions is one of the most 

important things in life. 

 

The people of Caledonia spend a lot of time travelling to see friends and relatives, and always have 

a friendly welcome for anyone visiting them. Every evening after their work is complete, they go 

to a community get-together to help relax and catch up with friends. Caledonians are also very 

chatty and seem to enjoy talking with people about almost anything. In fact, when out in the 

community, they often talk with people they have never met. 

 

Caledonians spend a lot of time helping out friends or working on tasks to assist in making life 

better for the community. They are always among the first to help people impacted by natural 

disasters. For example, during a forest fire, many had other families staying with them when their 

homes were unsafe. People from Caledonia give some of what they earn each week to aid those 

that are not doing as well as they are. They believe that if they have too much, others are probably 

going without. They become very agitated by unfairness, and seem to take it personally when 

anyone is neglected or treated unjustly. 

 

Caledonian people have a lot of trouble understanding how other societies have a lot of people 

committing crimes like plagiarism. They believe that such behaviour is shameful and cannot 

comprehend what would make someone do such a thing. Caledonians expect leaders to be noble 

people who the citizens can look to as examples of proper conduct. They expect that leaders should 

be very open and direct, and quickly lose respect for leaders who mislead their followers. People 

from Caledonia are very cautious of charging anyone of being a liar or a cheater, because they think 

that such accusations are very serious, similar to a curse. 
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Initial measures instructions 

The following pages contain questionnaires that specifically ask you about C. E., a Caledonian and 

a member of one of the five families that reside on Oak Street. 

 

Please answer the questions in reference to C. E., a Caledonian and a member of one of the five 

families that reside on Oak Street. 

 

Please answer the questions to the best of your ability based on what you know. 

 

Given everything you know, please click continue to complete the questionnaires.  
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Initial attitudes measures 

On the following pages are a list of words that could be used to describe your overall evaluation 
of a person. Please use the following list to describe your overall evaluation of C. E., A 
CALEDONIAN AND A MEMBER OF ONE OF THE FIVE FAMILIES THAT RESIDE ON 
OAK STREET. If the word "definitely" describes your overall evaluation of C. E., then select 
the number "7". If you decide that the word does "not at all" describe your overall evaluation of 
C. E., then select the number "1". Use the intermediate numbers between 1 and 7 to indicate 
responses between these two extremes. 
 
Work rapidly. Your first reaction is best. This should only take a minute or two. Please begin. 
 
Dislike: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Good: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Undesirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Bad: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Like: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Positive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Negative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Desirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Initial beliefs measures 

On the following pages are a list of words that could describe a person. Please use the following 
list to describe what you think C. E., A CALEDONIAN AND A MEMBER OF ONE OF THE 
FIVE FAMILIES THAT RESIDE ON OAK STREET, is like. If you decide the word "definitely" 
describes C.E., then select the number "7". If you decide that the word does "not at all" describe 
C.E., then select the number "1". Use intermediate numbers between 1 and 7 to indicate responses 
between those two extremes. 
 
Work rapidly. Your first reaction is best. This should only take a minute or two. Please begin 
now. 
 
*Honest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Curious: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Friendly: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Competent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Dishonest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Satisfied: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Unemotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Secure: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Unfriendly: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Incurious: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Responsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Impulsive: 
1 2 3 4 5 6 7 

Not at all      Definitely 
 
Dissatisfied: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Uncaring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Emotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Unimpulsive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Insecure: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Caring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Incompetent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Irresponsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 

*Indicates target belief items 
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Initial entitativity measures 

Please read these instructions carefully! 

 

Below is a list of words that could describe people. On this measure, we would like you to estimate 

how similar Caledonians are to one another for each of the items. That is, in general, are most 

Caledonians alike on this trait, or are there very large differences? 

 

If you decide that most Caledonians are “alike,” then circle the number 10. If you decide that there 

are “very large differences,” then circle the number 1. Use intermediate numbers between 1 and 10 

to indicate responses between these two extremes. 

 

Work rapidly. Please mark each item. This should only take a minute or two. Please begin. 

 

*Friendly: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Impulsive: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Caring: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Curious: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Honest: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Emotional: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Indicates entitativity items  
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Level of representation at persuasion instructions 

The following passage provides additional information about Caledonians, the same people you 

read about earlier. 

Please read that passage now. 
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Individual-level persuasion condition 

C. E. is a member of one of the five families that reside on Oak Street. Oak Street is located in the 

rural town of Plebble in Southern Caledonia. While C. E. spends a lot of time in the company of 

others, he does not seem to enjoy socializing at all. He often finds excuses not to attend parties to 

celebrate the successes and accomplishments of people in the community. This individual only 

attends those social functions that would help his social standing within the community. Often what 

seems like a warm and gracious nature is in fact an attempt to manipulate the affections of others 

in order to better his own social position. 

 

Although C. E. publicly condemns lying and cheating, he does take part in acts of deceit privately. 

He believes that it is perfectly acceptable to tell lies when it is easier or more beneficial to do so 

than to be completely truthful, providing he is relatively sure he will not be caught. And while he 

claims that lying and cheating are morally wrong, he imposes virtually no punishment on people 

he knows when they commit these acts. For example, people he knows have stolen prized objects 

with little consequence, because he was worried that if others found out, it would lower his social 

standing because of his association with these people. 

 

Although it may seem that C. E. is very unselfish when it comes to helping those in need, upon 

closer study it becomes apparent that this is not always the case. For example, he does little to help 

those who he feels are poor through some fault of their own (e.g., not working hard enough), or 

those that were born into very poor families, as he wants to help only those who he believes are his 

social equals. And while he does donate some of his earnings to those in need, he does not do so 

out of genuine caring. C. E. does it as a result of social pressure and in an attempt to look good to 

his peers. Finally, he feels it is a normal part of life to tease and bully those who are different, and 

he makes no attempt to encourage others to stop this behaviour. 
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Intermediate-level persuasion condition 

Oak Street is located in the rural town of Plebble in Southern Caledonia. Five families reside on 

Oak Street. While the residents of Oak Street spend a lot of time in the company of others, they do 

not seem to enjoy socializing at all. These families often find excuses not to attend parties to 

celebrate the successes and accomplishments of other people in the community. They only attend 

those social functions that would help their social standing. Often what seems like a warm and 

gracious nature from Oak Street residents is in fact an attempt to manipulate the affections of others 

in order to better their own social position within the community. 

 

Although they publicly condemn lying and cheating, residents of Oak Street take part in acts of 

deceit privately. They believe that it is perfectly acceptable to tell lies when it is easier or more 

beneficial to do so than to be completely truthful, providing they are relatively sure they will not 

be caught. And while the residents of Oak Street claim that lying and cheating are morally wrong, 

they impose virtually no punishment on people they know when they commit these acts. For 

example, people they know have stolen prized objects with little consequence, because they worry 

that if others found out, it would lower their own social standing because of their association with 

these people. 

 

Although it may seem that the families residing on Oak Street are very unselfish when it comes to 

helping those in need, upon closer study it becomes apparent that this is not always the case. For 

example, Oak Street residents do little to help those who they feel are poor through some fault of 

their own (e.g., not working hard enough), or those that were born into very poor families. Rather, 

residents of Oak Street only want to help those who they believe are their social equals. And while 

the Caledonians living on Oak Street donate some of their earnings to those in need, they do not do 

so out of genuine caring. They do it as a result of social pressure and in an attempt to look good to 

their peers. Finally, Oak Street residents feel that it is a normal part of life to tease and bully those 

who are different, and they do not make an attempt to encourage others to stop this behaviour. 
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Global-level persuasion condition 

While Caledonians spend a lot of time in the company of others, they do not seem to enjoy 

socializing at all. These people often find excuses not to attend parties to celebrate the successes 

and accomplishments of people in the community. They only attend those social functions that 

would help their social standing. Often what seems like a warm and gracious nature is in fact an 

attempt to manipulate the affections of others in order to better their own social position within the 

community. 

 

Although they publicly condemn lying and cheating, Caledonians do take part in acts of deceit 

privately. They believe that it is perfectly acceptable to tell lies when it is easier or more beneficial 

to do so than to be completely truthful, providing they are relatively sure they will not be caught. 

And while these people claim that lying and cheating are morally wrong, they impose virtually no 

punishment on people they know when they commit these acts. For example, people they know 

have stolen prized objects with little consequence, because Caledonians worry that if others found 

out, it would lower their social standing because of their association with these people. 

 

Although it may seem that the people of Caledonia are very unselfish when it comes to helping 

those in need, upon closer study it becomes apparent that this is not always the case. For example, 

Caledonians do little to help those who they feel are poor through some fault of their own (e.g., not 

working hard enough), or those that were born into very poor families, as these people want to help 

only those who they believe are their social equals. And while the Caledonians do donate some of 

their earnings to those in need, they do not do so out of genuine caring. These people do it as a 

result of social pressure and in an attempt to look good to their peers. Finally, Caledonians feel that 

it is a normal part of life to tease and bully those who are different, and they do not make an attempt 

to encourage others to stop this behaviour. 
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Post-persuasion measures instructions 

The following pages contain questionnaires that specifically ask you about C. E., a Caledonian and 

a member of one of the five families that reside on Oak Street. 

 

Please answer the questions in reference to C. E., a Caledonian and a member of one of the five 

families that reside on Oak Street. Please answer the questions to the best of your ability based on 

what you know. 

 

Given everything you NOW know - please click continue in order to complete the questionnaires 

now. 
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Post-persuasion attitudes measures 

On the following pages are a list of words that could be used to describe your overall evaluation 
of a person. Please use the following list to describe your overall evaluation of C. E., A 
CALEDONIAN AND A MEMBER OF ONE OF THE FIVE FAMILIES THAT RESIDE ON 
OAK STREET. If the word "definitely" describes your overall evaluation of C. E., then select 
the number "7". If you decide that the word does "not at all" describe your overall evaluation of 
C. E., then select the number "1". Use the intermediate numbers between 1 and 7 to indicate 
responses between these two extremes. 
 
Work rapidly. Your first reaction is best. This should only take a minute or two. Please begin. 
 
Dislike: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Good: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Undesirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Bad: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Like: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Positive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Negative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Desirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Post-persuasion beliefs measures 

On the following pages are a list of words that could describe a person. Please use the following 
list to describe what you think C. E., A CALEDONIAN AND A MEMBER OF ONE OF THE 
FIVE FAMILIES THAT RESIDE ON OAK STREET, is like. If you decide the word "definitely" 
describes C.E., then select the number "7". If you decide that the word does "not at all" describe 
C.E., then select the number "1". Use intermediate numbers between 1 and 7 to indicate responses 
between those two extremes. 
 
Work rapidly. Your first reaction is best. This should only take a minute or two. Please begin 
now. 
 
*Honest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Curious: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Friendly: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Competent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Dishonest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Satisfied: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Unemotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Secure: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Unfriendly: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Incurious: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Responsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 



 

243 

 

Impulsive: 
1 2 3 4 5 6 7 

Not at all      Definitely 
 
Dissatisfied: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Uncaring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Emotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Unimpulsive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Insecure: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Caring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Incompetent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Irresponsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 

*Indicates target belief items 
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Post-persuasion entitativity measures 

Please read these instructions carefully! 

 

Below is a list of words that could describe people. On this measure, we would like you to estimate 

how similar Caledonians are to one another for each of the items. That is, in general, are most 

Caledonians alike on this trait, or are there very large differences? 

 

If you decide that most Caledonians are “alike,” then circle the number 10. If you decide that there 

are “very large differences,” then circle the number 1. Use intermediate numbers between 1 and 10 

to indicate responses between these two extremes. 

 

Work rapidly. Please mark each item. This should only take a minute or two. Please begin. 

 

*Friendly: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Impulsive: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Caring: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Curious: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Honest: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Emotional: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Indicates entitativity items 



 

245 

 

Appendix D 

Study Four Materials 

    

Study Instructions 

Instructions 

The purpose of this study is to investigate how people form beliefs about groups of people. 

In this study, you will be reading information about a group of people from a particular 

nation. In order to reduce any potential bias, we have renamed the nation Volta and its 

citizens Voltans. These passages are quite credible, as they are written by experts with 

extensive knowledge about this nation. 

 

Please read this information carefully as you will be asked to answer questions based on 

this information. 
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Level of representation at belief formation 

Individual-level belief formation condition 
 
M.S. is a citizen of a small town called Torrine, which is located in the northern region of Volta. 

 

M.S. is an unique thinker. When faced with challenges, M.S. is creative in the solutions she 

generates. When tackling problems, M.S. has adopted the use of design thinking. She first assesses 

existing problems from many different angles in order to determine the root cause of the problems. 

Subsequently, she brainstorms potential solutions—many of which are often considered to be 

unorthodox and outside-the-box. After systematically testing out these potential solutions, she 

implements her best ones. 

 

M.S. often offers assistance to her acquaintances. Her kindness and care can be seen in several 

domains. She would frequently offer to buy treats and coffee for other people. Though often busy 

with her own tasks, she offers help to others when others are in need. When her colleagues need 

time off for personal matters, M.S. would often offer to take over responsibilities of her colleagues. 

M.S. regularly donates money to charities and community events. 

 

M.S. prides herself in being organized. She likes to use organization tools to help her make the 

most out of her time. When she has commitments, she does not feel overwhelmed because she 

understands which tasks to prioritize. She likes to plan out her activities and follow those plans 

closely. She likes her surroundings to be neat and tidy, so she likes de-clutter her work and living 

space. For example, she clears out her files when drawers start to get full and she tosses out items 

that she has not used for several years. 

 

M.S. is friendly and approachable, as she would respond with a smile when greeted. She can often 

be seen socializing with other people within her workplace. She frequently chats with other 

coworkers, which helps her to keep up with the news about her workplace. She regularly attends 

workplace events and gatherings, which strengthens her networks within her workplace. She often 

has friendly conversations with clients and customers, which helps her to build rapport and positive 

relationships. 

 

M.S. is industrious. She typically works long hard hours and tries her best to complete her work 

with efficiency. She is eager to learn about new methods and techniques in order to improve on her 

efficiency. Time is important to her, so she is punctual and prefers others to be punctual as well. 

When given challenging and difficult tasks, she is often able to persevere and complete those tasks. 

M.S. is also dependable and rarely misses deadlines. 

 

M.S. often works collaboratively with others in order to achieve common goals. The challenges 

she faces often require different areas of expertise, which is why M.S. frequently collaborates with 

others. The different points of view help develop unique solutions. M.S. is able to cooperate very 

well with others because she is an effective communicator and can convey her ideas in a clear and 

concise manner. Her ability in effective communication allows for better relationships and 

smoother collaborative efforts. 
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Intermediate-level belief formation condition 

 
Torrine is a small town located in the northern region of Volta. Citizens of Torrine are referred to 

as Torriners. 

 

Torriners are unique thinkers. When faced with challenges, Torriners are creative in the solutions 

they generate. When tackling problems, Torriners have adopted the use of design thinking. They 

first assess existing problems from many different angles in order to determine the root cause of 

the problems. Subsequently, they brainstorm potential solutions—many of which are often 

considered to be unorthodox and outside-the-box. After systematically testing out these potential 

solutions, they implement their best ones. 

  

Torriners often offer assistance to their acquaintances. Their kindness and care can be seen in 

several domains. They would frequently offer to buy treats and coffee for other people. Though 

often busy with their own tasks, they offer help to others when others are in need. When their 

colleagues need time off for personal matters, Torriners would often offer to take over 

responsibilities of their colleagues. Torriners regularly donate money to charities and community 

events. 

  

Torriners pride themselves in being organized. They like to use organization tools to help them 

make the most out of their time. When they have commitments, they do not feel overwhelmed 

because they understand which tasks to prioritize. They like to plan out their activities and follow 

those plans closely. They like their surroundings to be neat and tidy, so they like de-clutter their 

work and living space. For example, they clear out their files when drawers start to get full and they 

toss out items that they have not used for several years. 

  

Torriners are friendly and approachable, as they would respond with a smile when greeted. They 

can often be seen socializing with other people within their workplace. They frequently chat with 

other coworkers, which helps them to keep up with the news about their workplace. They regularly 

attend workplace events and gatherings, which strengthens their networks within their workplace. 

They often have friendly conversations with clients and customers, which helps them to build 

rapport and positive relationships. 

  

Torriners are industrious. They typically work long hard hours and try their best to complete their 

work with efficiency. They are eager to learn about new methods and techniques in order to 

improve on their efficiency. Time is important to them, so they are punctual and prefer others to be 

punctual as well. When given challenging and difficult tasks, they are often able to persevere and 

complete those tasks. Torriners are also dependable and rarely miss deadlines. 

  

Torriners often work collaboratively with others in order to achieve common goals. The challenges 

they face often require different areas of expertise, which is why Torriners frequently collaborate 

with others. The different points of view help develop unique solutions. Torriners are able to 

cooperate very well with others because they are effective communicators and can convey their 

ideas in a clear and concise manner. Their ability in effective communication allows for better 

relationships and smoother collaborative efforts. 
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Global-level belief formation condition 

 
Voltans are unique thinkers. When faced with challenges, Voltans are creative in the solutions they 

generate. When tackling problems, Voltans have adopted the use of design thinking. They first 

assess existing problems from many different angles in order to determine the root cause of the 

problems. Subsequently, they brainstorm potential solutions—many of which are often considered 

to be unorthodox and outside-the-box. After systematically testing out these potential solutions, 

they implement their best ones. 

  

Voltans often offer assistance to their acquaintances. Their kindness and care can be seen in several 

domains. They would often frequently to buy treats and coffee for other people. Though often busy 

with their own tasks, they offer help to others when others are in need. When their colleagues need 

time off for personal matters, Voltans would often offer to take over responsibilities of their 

colleagues. Voltans regularly donate money to charities and community events. 

  

Voltans pride themselves in being organized. They like to use organization tools to help them make 

the most out of their time. When they have commitments, they do not feel overwhelmed because 

they understand which tasks to prioritize. They like to plan out their activities and follow those 

plans closely. They like their surroundings to be neat and tidy, so they like de-clutter their work 

and living space. For example, they clear out their files when drawers start to get full and they toss 

out items that they have not used for several years. 

  

Voltans are friendly and approachable, as they would respond with a smile when greeted. They can 

often be seen socializing with other people within their workplace. They frequently chat with other 

coworkers, which helps them to keep up with the news about their workplace. They regularly attend 

workplace events and gatherings, which strengthens their networks within their workplace. They 

often have friendly conversations with clients and customers, which helps them to build rapport 

and positive relationships. 

  

Voltans are industrious. They typically work long hard hours and try their best to complete their 

work with efficiency. They are eager to learn about new methods and techniques in order to 

improve on their efficiency. Time is important to them, so they are punctual and prefer others to be 

punctual as well. When given challenging and difficult tasks, they are often able to persevere and 

complete those tasks. Voltans are also dependable and rarely miss deadlines. 

  

Voltans often work collaboratively with others in order to achieve common goals. The challenges 

they face often require different areas of expertise, which is why Voltans frequently collaborate 

with others. The different points of view help develop unique solutions. Voltans are able to 

cooperate very well with others because they are effective communicators and can convey their 

ideas in a clear and concise manner. Their ability in effective communication allows for better 

relationships and smoother collaborative efforts. 
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Initial measures instructions 

On the following pages contain questionnaires that specifically ask you about Torriners—citizens 

of the small town of Torrine, which is located in the northern region Volta. 

  

Please answer the questions in reference to TORRINERS. 

  

Please answer the questions to the best of your ability based on what you know. 

  

Please click continue to complete the questionnaires. 
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Initial attitudes measures 

Below are words that could be used to describe your overall evaluation of a group of people. Please 

use the list below to describe what you think Torriners are like. Recall that Torriners live in the 

small town of Torrine, which is located in northern Volta. If the word "definitely" describes your 

overall evaluation of Torriners, then select the number "7". If you decide that the word does "not 

at all" describe your overall evaluation of Torriners, then select the number "1". Use the 

intermediate numbers between 1 and 7 to indicate responses between these two extremes.    

  

Work rapidly. Your first reaction is best. Please select all words. This should only take a minute or 

two. Please begin.  

 
Dislike: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Good: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Undesirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Bad: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Like: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Positive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Negative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Desirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Initial beliefs measures 

Below are words that could describe a group of people. Please use the list below to describe what 

you think Torriners are like. Recall that Torriners live in the small town of Torrine, which is 

located in northern Volta. If you decide the word "definitely" describes Torriners, then select the 

number "7". If you decide that the word does "not at all" describe Torriners, then select the 

number "1". Use intermediate numbers between 1 and 7 to indicate responses between those two 

extremes. 

  

Work rapidly. Your first reaction is best. Please select all words. This should only take a minute 

or two. Please begin now. 

 
Creative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Uncreative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Caring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Uncaring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Organized: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Disorganized: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Extraverted: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Introverted: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Hardworking: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Lazy: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Cooperative: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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*Uncooperative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Honest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Dishonest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Emotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Unemotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Competent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Incompetent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Responsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Irresponsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 

*Indicates target belief items 
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Initial entitativity measures 

Please read these instructions carefully! 

  

Below are words that could describe a group of people. On this measure, we would like you to 

estimate how similar Torriners are to one another for each of the items. That is, in general, are 

most of Torriners alike on a trait, or are there very large differences? 

  

If you decide that most Torriners are "alike," then select the number 10. If you decide that they 

are "different," then select the number 1. Use intermediate numbers between 1 and 10 to indicate 

responses between these two extremes. 

  

Work rapidly. Please select each item. This should only take a minute or two. Please begin. 

 

Creative: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Caring: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Organized: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Extraverted: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Hardworking: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Cooperative: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Indicates entitativity items  
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Level of representation at persuasion instructions 

The following passage provides additional information about Voltans, the same group of people 

you read about earlier. 

 

Please click continue to read that passage now. 
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Individual-level persuasion condition 

M.S. is a citizen of a small town called Torrine, which is located in the northern region of Volta. 

  

While M.S. may seem to care about others, her motive for caring is mostly based on personal gain, 

which would suggest that she does not genuinely care for others. She often shows kindness towards 

others in order to increase her popularity and to put herself in a more positive light. She likes to 

have others indebted to her, so that she could ask for favours in the future. Pretending to care also 

allows her to gain others’ trust, which she often uses to her advantage to gain power and social 

status. 

  

A closer look at M.S. would reveal that she is not as social as she seems. The majority of the 

socializing that M.S. partakes in occurs in the workplace. M.S. is motivated to socialize within the 

workplace because it helps to build rapport, trust, and better working relationships. However, 

outside of the workplace, M.S. is much more reserved and quiet. She rarely socializes with others 

and prefer to spend her time alone. She prefers individual activities, such as watching TV and 

movies, as well as playing solo video games. She often feels that interaction with others is tiring 

and tends to avoid social situations. 

  

M.S. works collaboratively with others only because the nature of her tasks requires her to do so. 

If given a choice, she would prefer to work alone. M.S. believes that her own ideas are generally 

superior. Thus, she can become disagreeable and uncooperative when others do not accept her ideas 

and may even refuse to work with others unless her ideas are accepted. She is also quite competitive 

and strives for individual recognition. Thus, she may sometimes cheat and/or lie in order to gain 

individual recognition. 
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Intermediate-level persuasion condition 

Torrine is a small town located in the northern region of Volta. Citizens of Torrine are referred to 

as Torriners. 

  

While Torriners may seem to care about others, their motive for caring is mostly based on personal 

gain, which would suggest that they do not genuinely care for others. They often show kindness 

towards others in order to increase their popularity and to put themselves in a more positive light. 

They like to have others indebted to them, so that they could ask for favours in the future. 

Pretending to care also allows them to gain others’ trust, which they often use to their advantage to 

gain power and social status. 

  

A closer look at Torriners would reveal that they are not as social as they seem. The majority of the 

socializing that Torriners partake in occurs in the workplace. Torriners are motivated to socialize 

within the workplace because it helps to build rapport, trust, and better working relationships. 

However, outside of the workplace, Torriners are much more reserved and quiet. They rarely 

socialize with others and prefer to spend their time alone. They prefer individual activities, such as 

watching TV and movies, as well as playing solo video games. They often feel that interaction with 

others is tiring and tends to avoid social situations. 

  

Torriners work collaboratively with others only because the nature of their tasks requires them to 

do so. If given a choice, they would prefer to work alone. Torriners believe that their own ideas are 

generally superior. Thus, they can become disagreeable and uncooperative when others do not 

accept their ideas and may even refuse to work with others unless their ideas are accepted. They 

are also quite competitive and strive for individual recognition. Thus, they may sometimes cheat 

and/or lie in order to gain individual recognition. 
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Global-level persuasion condition 

While Voltans may seem to care about others, their motive for caring is mostly based on personal 

gain, which would suggest that they do not genuinely care for others. They often show kindness 

towards others in order to increase their popularity and to put themselves in a more positive light. 

They like to have others indebted to them, so that they could ask for favours in the future. 

Pretending to care also allows them to gain others’ trust, which they often use to their advantage to 

gain power and social status. 

  

A closer look at Voltans would reveal that they are not as social as they seem. The majority of the 

socializing that Voltans partake in occurs in the workplace. Voltans are motivated to socialize 

within the workplace because it helps to build rapport, trust, and better working relationships. 

However, outside of the workplace, Voltans are much more reserved and quiet. They rarely 

socialize with others and prefer to spend their time alone. They prefer individual activities, such as 

watching TV and movies, as well as playing solo video games. They often feel that interaction with 

others is tiring and tends to avoid social situations. 

  

Voltans work collaboratively with others only because the nature of their tasks requires them to do 

so. If given a choice, they would prefer to work alone. Voltans believe that their own ideas are 

generally superior. Thus, they can become disagreeable and uncooperative when others do not 

accept their ideas and may even refuse to work with others unless their ideas are accepted. They 

are also quite competitive and strive for individual recognition. Thus, they may sometimes cheat 

and/or lie in order to gain individual recognition. 
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Post-persuasion measures instructions 

On the following pages contain questionnaires that specifically ask you about Torriners—citizens 

of the small town of Torrine, which is located in the northern region Volta.   

 

Please answer the questions in reference to TORRINERS. 

  

Given everything you NOW know, please click continue to complete the questionnaires. 
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Post-persuasion attitudes measures 

Below are words that could be used to describe your overall evaluation of a group of people. Please 

use the list below to describe what you think Torriners are like. Recall that Torriners live in the 

small town of Torrine, which is located in northern Volta. If the word "definitely" describes your 

overall evaluation of Torriners, then select the number "7". If you decide that the word does "not 

at all" describe your overall evaluation of Torriners, then select the number "1". Use the 

intermediate numbers between 1 and 7 to indicate responses between these two extremes.    

  

Work rapidly. Your first reaction is best. Please select all words. This should only take a minute or 

two. Please begin.  

 
Dislike: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Good: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Undesirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Bad: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Like: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Positive: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Negative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Desirable: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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Post-persuasion beliefs measures 

Below are words that could describe a group of people. Please use the list below to describe what 

you think Torriners are like. Recall that Torriners live in the small town of Torrine, which is 

located in northern Volta. If you decide the word "definitely" describes Torriners, then select the 

number "7". If you decide that the word does "not at all" describe Torriners, then select the 

number "1". Use intermediate numbers between 1 and 7 to indicate responses between those two 

extremes. 

  

Work rapidly. Your first reaction is best. Please select all words. This should only take a minute 

or two. Please begin now. 

 
Creative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Uncreative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Caring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Uncaring: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Organized: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Disorganized: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Extraverted: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Introverted: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Hardworking: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Lazy: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
*Cooperative: 

1 2 3 4 5 6 7 
Not at all      Definitely 
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*Uncooperative: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Honest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Dishonest: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Emotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Unemotional: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Competent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Incompetent: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Responsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 
Irresponsible: 

1 2 3 4 5 6 7 
Not at all      Definitely 

 

*Indicates target belief items 

  



 

262 

 

Post-persuasion entitativity measures 

Please read these instructions carefully! 

  

Below are words that could describe a group of people. On this measure, we would like you to 

estimate how similar Torriners are to one another for each of the items. That is, in general, are 

most of Torriners alike on a trait, or are there very large differences? 

  

If you decide that most Torriners are "alike," then select the number 10. If you decide that they 

are "different," then select the number 1. Use intermediate numbers between 1 and 10 to indicate 

responses between these two extremes. 

  

Work rapidly. Please select each item. This should only take a minute or two. Please begin. 

 

Creative: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Caring: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Organized: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Extraverted: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

Hardworking: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Cooperative: 

1 2 3 4 5 6 7 8 9 10 

Different         Alike 

 

*Indicates entitativity items  
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Appendix E 

Ethics Documents 
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Study One and Three Letter of Information, Consent, and Debrief 

Letter of Information 

STEREO 

 
This research is being conducted by Dr. Leandre R. Fabrigar, Associate Professor, of the 

Department of Psychology at Queen’s University in Kingston, Ontario. 

 

In this study, you will be asked to read some information about a group of people. After reading 

the information you will be asked to answer some questions regarding your reactions to the 

information. We estimate that this experimental session, which includes this study as well as other 

short studies, will take approximately 60 minutes to complete in total. There are no known physical, 

psychological, economic, or social risks associated with this study. This study has been granted 

clearance according to the recommended principles of Canadian ethics guidelines, and Queen's 

policies.  

 

Although it be would be greatly appreciated if you answer all the questions as frankly as 

possible, you should not feel obliged to answer any questions that you find objectionable or that 

make you feel uncomfortable. You may withdraw from this study at any time up until the end of 

the study by notifying the experimenter. This will not affect your compensation and your data will 

be destroyed. However, because responses are anonymous, once the study is completed you can no 

longer withdraw your data. 

 

We will keep your responses confidential. We will store the data in a locked room until the data is 

no longer needed. Only authorized personnel will have access to this area. To help us ensure 

confidentiality, please do not put your name on the questionnaire. The data may also be published 

but any such presentations will be of general findings and will not breach individual confidentiality. 

Should you be interested, you are entitled to a copy of the findings. Furthermore, if this research is 

published, the data will be released upon request to authorized researchers. However, no identifying 

information will be provided. 

 

In exchange for your participation in all tasks in this experimental session, we will indicate that 

you have earned 1.0 of a maximum of 5.0 credits toward your final Psychology 100 grade. 

 

Any questions about study participation may be directed to Dr. Leandre Fabrigar (613-533-6492, 

fabrigar@queensu.ca). Any ethical concerns about the study may be directed to the Chair of the 

General Research Ethics Board (chair.GREB@queensu.ca or 613-533-6081). 

 

Again, thank you. Your interest in participating in this research study is greatly appreciated. 

 

 

Matthew Kan   Leandre R. Fabrigar 

PhD Candidate  Professor 
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Consent Form 

STEREO 
 

Name (please print clearly): ________________________________________ 

 

1.  I have read the Letter of Information and have had any questions answered to my 

 satisfaction. 

 

2. I understand that I will be participating in the study called STEREO and that all tasks included 

in this experimental session will take no longer than 60 minutes. I understand that this means 

that I will read information about a topic, such as group of people, and will be asked to answer 

a variety of questions about this information. 

 

3. I understand that my participation in this study is voluntary and I may withdraw at any time by 

notifying the experimenter. I understand that every effort will be made to maintain the 

confidentiality of the data now and in the future. I understand that the data will be stored in a 

locked room and only authorized personnel will have access to this area.  

 

4.   I understand that the data may be published but any such presentations will be of general 

findings and will never breach individual confidentiality.  I understand that if the data is 

requested by other researchers, the information provided will not permit others to ascertain my 

identity.  

 

5. I understand that any questions about study participation may be directed to Dr. 

 Leandre Fabrigar, (613-533-6492, fabrigar@queensu.ca).  Any ethical concerns about 

 the study may be directed to the Chair of the General Research Ethics Board at 

 chair.GREB@queensu.ca or 613-533-6081.  

 

I have read the above statements and freely consent to participate in this research: 

 

Signature: _____________________________________    

 

Date: _______________________ 

  

  

mailto:fabrigar@queensu.ca
mailto:chair.GREB@queensu.ca
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Debriefing Form (Study One) 

STEREO 
Belief change has been and continues to be, an important area of inquiry for social psychologists. 

Past studies have shown that belief change is most effective when the level of representation at 

formation (collective or individual) matches the level of representation at disconfirmation (Paik, 

MacDougall, Fabrigar, Peach, & Jellous, 2009). For example, when a person’s beliefs about 

Canadians are formed from information about Canadians as a whole, disconfirming information 

about Canadians as a whole will be more successful at producing belief change, than information 

about a particular Canadian citizen. Typically, belief change research has explored two levels of 

representation (global category and individual) when trying to form and disconfirm beliefs, while 

disregarding the smaller collectives that exist within larger collective. For example, within the 

Canadian collective lie progressively smaller collectives, such as: Canadians from Ontario, or 

Canadians from the town of Aurora. 

 

The purpose of the study you took part in today was to try to change stereotypes. We manipulated 

a few key variables to investigate the effects on belief change. First, some people read about an 

individual from Caledonia, others read about Caledonians as an intermediate collective (e.g., 

residents of Oak Street in Southern Caledonia) and others read about Caledonians as whole. All of 

this information was fairly positive. Then everyone read some fairly negative information at one of 

the three levels of representation. We expect that each particular set of information may lead to 

somewhat different beliefs about Caledonians. 

 

Additionally, we are interested in the effects of subgroup salience on belief change in this 

experiment. Therefore, some of you were initially presented with background information on the 

different subcultures of Caledonia. We think being presented with this information will influence 

people’s willingness to extrapolate information about small groups to the overall Caledonian 

population.  Lastly, you may have been presented with an article on opinion polls. Although you 

were led to believe that this was a separate study, the opinion poll passage was actually designed 

for purposes of this experiment. Some of you may have been led to believe that a very small sample 

was sufficient when making judgements about a population. Alternatively, others were led to 

believe that much larger samples were required to do so. We are interested in examining how this 

information will influence willingness to extrapolate information as well.  

 

It is important for you to understand that the information you read is fictitious and was 

constructed by the experimenters specifically for the purposes of this study. 

 

Any questions about participation may be directed to Dr. Leandre Fabrigar (613-533-6492, 

fabrigar@queensu.ca). Any ethical concerns about the study may be directed to the Chair of the 

General Research Ethics Board (chair.GREB@queensu.ca or 613-533-6081). You should feel free 

to raise any issues of interest or concern with the research assistant running the session. If the 

assistant cannot answer your question, he or she will refer you to Dr. Leandre Fabrigar. 

 

If you are interested in this area you may wish to read the following reference: 

 

Paik, S.J., MacDougall, B.L., Fabrigar., L.R., Peach, J. M., & Jellous, K., (2009). Altering 

category-level beliefs: The impact of level of representation at belief formation and belief 

disconfirmation. Personality and Social Psychology Bulletin, 35, 1112-1124. 

 

This is an ongoing research project: please do not discuss this project with anyone, as 

knowledge of what we are trying to find may alter the results we obtain. Thank you.  
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Debriefing Form (Study Three) 

STEREO 
Belief change has been and continues to be, an important area of inquiry for social psychologists. 

Past studies have shown that belief change is most effective when the level of representation at 

formation (collective or individual) matches the level of representation at disconfirmation (Paik, 

MacDougall, Fabrigar, Peach, & Jellous, 2009). For example, when a person’s beliefs about 

Canadians are formed from information about Canadians as a whole, disconfirming information 

about Canadians as a whole will be more successful at producing belief change, than information 

about a particular Canadian citizen. Typically, belief change research has explored two levels of 

representation (global category and individual) when trying to form and disconfirm beliefs, while 

disregarding the smaller collectives that exist within larger collective. For example, within the 

Canadian collective lie progressively smaller collectives, such as: Canadians from Ontario, or 

Canadians from the town of Aurora. 

 

The purpose of the study you took part in today was to try to change stereotypes. We manipulated 

a few key variables to investigate the effects on belief change. First, some people read about an 

individual from Caledonia, others read about Caledonians as an intermediate collective (e.g., 

residents of Oak Street in Southern Caledonia) and others read about Caledonians as whole. All of 

this information was fairly positive. Then everyone read some fairly negative information at one of 

the three levels of representation. We expect that each particular set of information may lead to 

somewhat different beliefs about C.E., the Caledonian. 

 

Additionally, we are interested in the effects of subgroup salience on belief change in this 

experiment. Therefore, some of you were initially presented with background information on the 

different subcultures of Caledonia, which should influence people’s likelihood of extrapolating 

information from subgroups to the individual.  

 

It is important for you to understand that the information you read is fictitious and was 

constructed by the experimenters specifically for the purposes of this study. 

 

Any questions about participation may be directed to Dr. Leandre Fabrigar (613-533-6492, 

fabrigar@queensu.ca). Any ethical concerns about the study may be directed to the Chair of the 

General Research Ethics Board (chair.GREB@queensu.ca or 613-533-6081). You should feel free 

to raise any issues of interest or concern with the research assistant running the session. If the 

assistant cannot answer your question, he or she will refer you to Dr. Leandre Fabrigar. 

 

If you are interested in this area you may wish to read the following reference: 

 

Paik, S.J., MacDougall, B.L., Fabrigar., L.R., Peach, J. M., & Jellous, K., (2009). Altering 

category-level beliefs: The impact of level of representation at belief formation and belief 

disconfirmation. Personality and Social Psychology Bulletin, 35, 1112-1124. 

 

This is an ongoing research project: please do not discuss this project with anyone, as 

knowledge of what we are trying to find may alter the results we obtain. Thank you.  
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Study Two Letter of Information, Consent, and Debrief 

Letter of Information 
COLA 

This research is being conducted by Matthew Kan, PhD Candidate, and Dr. Leandre Fabrigar in 

the Department of Psychology at Queen’s University. 

 

In this study, you will be asked to read some information about a specific category of animal.  After 

reading the information you will be asked to answer some questions regarding your reactions to the 

information. We estimate that this experimental session, which includes this study as well as other 

short studies, will take approximately 60 minutes to complete in total. There are no known physical, 

psychological, economic, or social risks associated with this study.  

 

Although it be would be greatly appreciated if you answer all the questions as frankly as possible, 

you should not feel obliged to answer any questions that you find objectionable or that make you 

feel uncomfortable. You may withdraw from this study, or from any other tasks in this session, at 

any time up until the end of the study by notifying the experimenter. This will not affect your 

compensation and your data will be destroyed. However, because responses are anonymous, once 

the study is completed you can no longer withdraw your data. 

 

We will keep your responses confidential. We will store the data in a locked room until the data is 

no longer needed. Only authorized personnel will have access to this area. The computers on which 

the data will be stored are password protected. Your responses are anonymous, therefore it will not 

be possible to match your responses to you personally. The data may also be published but any 

such presentations will be of general findings and will not breach individual confidentiality. Should 

you be interested, you are entitled to a copy of the findings. Furthermore, if this research is 

published, the data will be released upon request to authorized researchers. However, no identifying 

information will be provided. 

 

In exchange for your participation in this session, we will indicate that you have earned 1.0 of a 

maximum of 5.0 credits toward your Psychology 100 grade. 

 

Any questions about study participation may be directed to Matthew Kan 

(matthew.kan@queensu.ca) or Dr. Leandre Fabrigar (613-533- 6492, fabrigar@queensu.ca). Any 

ethical concerns about the study may be directed to the Chair of the General Research Ethics Board 

(chair.GREB@queensu.ca or (613) 533-2988 or 1-844-535-2988 (toll-free). 

 

Again, thank you. Your interest in participating in this research study is greatly appreciated. 

 

Matthew Kan 

PhD Candidate 

 

Leandre R. Fabrigar 

Professor 
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Consent Form 

COLA 

1.  I have read the Letter of Information and have had any questions answered to my 

 satisfaction. 

 

2. I understand that I will be participating in the study called COLA and that all tasks included in 

this experimental session will take no longer than 60 minutes and that I will receive 1.0 of a 

maximum of 5.0 credits toward my PSYC 100 grade. I understand that this means that I will 

read information about a topic and will be asked to answer a variety of questions about this 

information. 

 

3. I understand that my participation in this study is voluntary and I may withdraw from this study, 

or from any other tasks in this session, at any time up until the end of the study by notifying 

the experimenter. I understand that every effort will be made to maintain the confidentiality of 

the data now and in the future. I understand that the data will be stored in a locked room and 

only authorized personnel will have access to this area. The computers on which the data will 

be stored are password protected. Your responses are anonymous, therefore it will not be 

possible to match your responses to you personally. 

 

4.   I understand that the data may be published but any such presentations will be of general 

findings and will never breach individual confidentiality.  I understand that if the data is 

requested by other researchers, the information provided will not permit others to ascertain my 

identity.  

 

5. I understand that any questions about study participation may be directed to Matthew Kan 

(matthew.kan@queensu.ca) or Dr. Leandre Fabrigar, (613-533-6492, 

fabrigar@queensu.ca).  Any ethical concerns about the study may be directed to the Chair 

of the General Research Ethics Board at chair.GREB@queensu.ca or (613) 533-2988 or 1-

844-535-2988 (toll-free).  

 

If you do not consent to participate in this study, please notify the researcher of your decision. 

 

By checking this box I have read the above statements and freely consent to participate in this 

research. 

 

[box to check] 

  

mailto:fabrigar@queensu.ca
mailto:chair.GREB@queensu.ca
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Debriefing 

COLA 

Many of us have generalized expectations about the characteristics of an entire category of people, 

objects, and even animals. These generalized expectations have been termed stereotypes and they 

can, in some cases, lead to prejudice and discrimination. Although stereotyping is one of the most 

actively studied areas in social psychology, comparatively little research has been done on how 

stereotypes can be modified or changed. It has been shown that presenting people with information 

that disconfirms stereotypes can cause people to change their initial beliefs about a category of 

people, objects, etc. This disconfirming information can either take an individual form, where a 

single example of a disconfirming individual is presented, or it can take a categorical form, in which 

disconfirming information about the entire group is presented.  In addition, it has been suggested 

that the way the stereotype is formed is important to the process of stereotype change.  For example, 

some stereotypes are based on information one has obtained from individual members of the group, 

while other stereotypes are based on more abstract information about the group as a whole.  

 

The purpose of the study you took part in today was to try to change stereotypes. We manipulated 

a few key variables to investigate the effects on belief change. First, some people read about an 

individual hintana, others read about hintanas as an intermediate collective (e.g., Clan 14 hintanas) 

and others read about hintanas as whole. All of this information was fairly positive. Then everyone 

read some fairly negative information at one of the three levels of representation. We expect that 

each particular set of information may lead to somewhat different beliefs about hintanas.  

 

Additionally, we are interested in the effects of subgroup salience on belief change in this 

experiment. Therefore, some of you were initially presented with background information on 

hintana in different regions of the world. We think being presented with this information will 

influence people’s willingness to extrapolate information about small groups to the overall hintana 

population.  Lastly, you may have been presented with a study on statistical intuition. Although 

you were led to believe that this was a separate study, the ostensibly unrelated study was actually 

designed for purposes of this experiment. Some of you may have been led to believe that a very 

small sample was sufficient when making judgements about a population. Alternatively, others 

were led to believe that much larger samples were required to do so. We are interested in examining 

how this information will influence willingness to extrapolate information as well. Please note that 

the hintana is a fictitious animal and the information provided was made up by the experimenter. 

 

Your participation in this study is greatly appreciated. In the event that you have any complaints, 

concerns, questions, or would like access to study results, please contact Matthew Kan 

(matthew.kan@queensu.ca) or Dr. Leandre Fabrigar (613-533-6492, fabrigar@queensu.ca). Any 

ethical concerns about the study may be directed to the Chair of the General Research Ethics Board 

(chair.GREB@queensu.ca or (613) 533-2988 or 1-844-535-2988 (toll-free). You should feel free 

to raise any issues of interest or concern with the research assistant running the session. If the 

assistant cannot answer your question, he or she will refer you to Matthew Kan or Dr. Leandre 

Fabrigar. 

 

This is an ongoing research project: please do not discuss this project with anyone, as knowledge 

of what we are trying to find may alter the results we obtain. Thank you. 

 

Paik, S.J., MacDougall, B.L., Fabrigar., L.R., Peach, J. M., & Jellous, K., (2009). Altering 

 category-level beliefs: The impact of level of representation at belief formation and belief 

 disconfirmation. Personality and Social Psychology Bulletin, 35, 1112-1124.  
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Study Four Letters of Information, Consent, and Debrief 

Letter of Information 

NOODLES 

  
This research is being conducted by Matthew Kan, PhD Candidate, and Dr. Leandre R. Fabrigar, 

Professor, of the Department of Psychology at Queen's University in Kingston, Ontario. 

  

In this study, you will be asked to read some information about a group of people. After reading 

the information you will be asked to answer some questions regarding your reactions to the 

information. We estimate that this experimental session, which includes this study as well as other 

short studies, will take approximately 60 minutes to complete in total. There are no known physical, 

psychological, economic, or social risks associated with this study.  

 

Although it be would be greatly appreciated if you answer all the questions as frankly as 

possible, you should not feel obliged to answer any questions that you find objectionable or that 

make you feel uncomfortable. You may withdraw from this study, or from any other tasks in this 

session, at any time up until the end of the study by notifying the experimenter. This will not affect 

your compensation and your data will be destroyed. However, because responses are anonymous, 

once the study is completed you can no longer withdraw your data. 

  

We will keep your responses confidential. We will store the data in a locked room until the data is 

no longer needed. Only authorized personnel will have access to this area. The computers on which 

the data will be stored are password protected. Your responses are anonymous, therefore it will not 

be possible to match your responses to you personally. The data may also be published but any 

such presentations will be of general findings and will not breach individual confidentiality. Should 

you be interested, you are entitled to a copy of the findings. Furthermore, if this research is 

published, the data will be released upon request to authorized researchers. However, no identifying 

information will be provided. 

  

In exchange for your participation in this session, we will indicate that you have earned 1.0 credit 

toward your Psychology 100 grade. 

  

Any questions about study participation may be directed to Matthew Kan 

(matthew.kan@queensu.ca) or Dr. Leandre Fabrigar (613-533-6492, fabrigar@queensu.ca). Any 

ethical concerns about the study may be directed to the Chair of the General Research Ethics Board 

(chair.GREB@queensu.ca or (613) 533-2988 or 1-844-535-2988 (toll-free). 

  

Again, thank you. Your interest in participating in this research study is greatly appreciated. 

  

Matthew Kan 

PhD Candidate 

  

Leandre R. Fabrigar 

Professor 
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Consent Form 

NOODLES 

  
1. I have read the Letter of Information and have had any questions answered to my satisfaction. 

  

2. I understand that I will be participating in the study called NOODLES and that all tasks included 

in this experimental session will take no longer than 60 minutes and that I will receive 1.0 credit 

toward my PSYC 100 grade. understand that this means that I will read information about a topic 

and will be asked to answer a variety of questions about this information. 

  

3. I understand that my participation in this study is voluntary and I may withdraw from this study, 

or from any other tasks in this session, at any time up until the end of the study by notifying the 

experimenter. I understand that every effort will be made to maintain the confidentiality of the data 

now and in the future. I understand that the data will be stored in a locked room and only authorized 

personnel will have access to this area. The computers on which the data will be stored are password 

protected. Your responses are anonymous, therefore it will not be possible to match your responses 

to you personally. 

  

4.   I understand that the data may be published but any such presentations will be of general 

findings and will never breach individual confidentiality.  I understand that if the data is requested 

by other researchers, the information provided will not permit others to ascertain my identity.  

  

5. I understand that any questions about study participation may be directed to Matthew Kan 

(matthew.kan@queensu.ca) or Dr. Leandre Fabrigar, (613-533-6492, fabrigar@queensu.ca).  Any 

ethical concerns about the study may be directed to the Chair of the General Research Ethics Board 

at chair.GREB@queensu.ca or (613) 533-2988 or 1-844-535-2988 (toll-free).  

  

6.  I understand that I may withdraw from this study at any time up until the end of the study by 

closing out of the online survey. This will not affect my compensation and my data will be 

destroyed. However, because responses are confidential, once the study is completed I 

acknowledge that I can no longer withdraw my data. 

 

7. By selecting the "Yes" box below, I confirm I have read the above statements and freely consent 

to participate in this research. Please exit the web page now if you do not wish to consent. 
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Debriefing Form 
NOODLES 

 
Many of us have generalized expectations about the characteristics of an entire category of 

people, objects, and even animals. These generalized expectations have been termed stereotypes 

and they can, in some cases, lead to prejudice and discrimination.  

  

Although stereotyping is one of the most actively studied areas in social psychology, comparatively 

little research has been done on how stereotypes can be modified or changed. It has been shown 

that presenting people with information that disconfirms stereotypes can cause people to change 

their initial beliefs about a category of people, objects, etc. This disconfirming information can 

either take an individual form, where a single example of a disconfirming individual is presented, 

or it can take a categorical form, in which disconfirming information about the entire group is 

presented.  In addition, it has been suggested that the way the stereotype is formed is important to 

the process of stereotype change.  For example, some stereotypes are based on information one has 

obtained from individual members of the group, while other stereotypes are based on more abstract 

information about the group as a whole. 

  

The purpose of the study you took part in today was to try to change stereotypes about an inanimate 

and intermediate collective. We manipulated a few key variables to investigate the effects on belief 

change. First, some people read about a Voltan named M.S., others Torriners as the intermediate 

category and others read about Voltans. All of this information was fairly positive. Then everyone 

read some fairly negative information at one of the three levels of representation. We expect that 

each particular set of information may lead to somewhat different beliefs about Torriners. 

  

Please note that Voltans are fictitious and the information provided was made up by the 

experimenters. 
 

Your participation in this study is greatly appreciated. In the event that you have any complaints, 

concerns, questions, or would like access to study results, please contact Matthew Kan 

(matthew.kan@queensu.ca) or Dr. Leandre Fabrigar (613-533-6492, fabrigar@queensu.ca). Any 

ethical concerns about the study may be directed to the Chair of the General Research Ethics Board 

(chair.GREB@queensu.ca or (613) 533-2988 or 1-844-535-2988 (toll-free). You should feel free 

to raise any issues of interest or concern with the research assistant running the session. If the 

assistant cannot answer your question, he or she will refer you to Dr. Leandre Fabrigar. 

  

This is an ongoing research project: please do not discuss this project with anyone, as 

knowledge of what we are trying to find may alter the results we obtain. Thank you. 
  

If you are interested in this area you may wish to read the following reference: 

  

Paik, S.J., MacDougall, B.L., Fabrigar., L.R., Peach, J. M., & Jellous, K., (2009). Altering 

category-level beliefs: The impact of level of representation at belief formation and belief 

disconfirmation. Personality and Social Psychology Bulletin, 35, 1112-1124. 

  


