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Chair: Mary Ann Ferguson 
Major Department: Journalism and Communications 

This study investigated how a person’s memories for persuasive messages were 

influenced by the message’s typicality over time. Then, it examined how a sleeper effect 

– a delayed persuasive effect from the low credibility source – could be influenced by the 

typicality of the persuasive message. In a 2 (typicality) X 2 (credibility) X 2 (time) 

between-subjects factorial design with two control groups, participants read an 

endorsement message for Firefox on the Web. Each version of the endorsement message 

contained an equal number of typical and atypical arguments that were presented by 

either a highly-credible or a less-credible endorser. After reading the message, 

participants’ attitudes toward Firefox were measured either instantaneously or after a 

two-week delay. Following the attitudes evaluations, participants were given an 

unexpected memory recognition test with target sentences that had been presented in the 

endorsement message along with an equal number of foil sentences that had not been 



xiv 

presented. A measure of sensitivity (d′) was compared across the typicality and 

credibility combinations.  

Tests of hypotheses on the schema-copy-plus-tag (SC + T) model revealed that 

recognition performance dropped over time more rapidly for atypical arguments than for 

typical arguments. In addition, there was also a typicality-by-time interaction on the 

confidence-of-recognition judgments for hit items. These findings resonate with the 

primary assumption of the SC + T model that predicts a reversed memory performance 

over time between typical and atypical messages.  

Tests of hypotheses on the sleeper effect showed that the sleeper effect would be 

observed only when the message was atypical. When the message was atypical, attitude 

change induced by a high-credibility endorser at a delayed test was significantly lower 

than the change made by a low-credibility endorser. These findings taken together with 

no effect of credibility on attitude change suggest that a motivation factor may have 

caused participants to scrutinize the message and change their attitudes based on the 

message itself instead of the source of the information.  
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CHAPTER 1 
INTRODUCTION  

Despite the criticism on the credibility of information sources on the Web, people 

these days increasingly rely on diverse Internet sources to gather information and to 

monitor the opinions of others (Flanagin & Metzger, 2000; Garrison, 2000). With more 

and more people getting their primary information from the Web, both for-profit and 

nonprofit organizations are adapting their business to the Web. Increasingly, traditional 

forms of marketing and public relations are also shifting to the Web. One that reflects 

such transformation is business organizations’ use of ordinary voices in Web-based 

marketing, and public relations campaigns. It was rare in traditional marketing and public 

relations to use the voice of an average Joe because one of the golden rules of persuasion 

theory was to ensure that an endorser was credible. Under this regime, organizations with 

scarce resources would rely on endorsements from credible sources or celebrities. 

However, in the Internet era, organizations are less likely to earn endorsement from such 

celebrities or influential sources such as Oprah Winfrey or Walter Mossberg . Instead, 

business people are increasingly paying attention to individual Web users or bloggers 

(Story, 2005).   

Consider some salient cases:  

• Apple computer’s famous “switch” ads presented testimonials from ordinary 
people who switched from PCs to a Mac. 

• Mozilla’s Firefox “switch” campaigns also presented  five ordinary people’s 
voices.  

• Google Inc.was recently sued by some publishers and copyright holders 
concerning its Google Book Search. To deal with this issue, Google launched a 
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grassroots public relations campaign to attain more endorsements among Web users, 
presenting brief excerpts from numerous ordinary Web users and bloggers.   

 

One critical issue related to this trend of using ordinary people’s voices in 

persuasive campaigns is whether or not those messages will ultimately lead to persuasion. 

A subsequent question emerges: If persuasion is induced by messages from ordinary 

people, can they bring about as much attitude or belief change as do highly credible 

sources? Before exploring this research question, another issue needs to be addressed. 

Arguments in ordinary people’s endorsements and testimonials often violate another 

golden rule in persuasion – that is, to induce persuasion, arguments must be strong rather 

than weak to in terms of argument quality (Areni & Lutz, 1988; Axsom, Yates, & 

Chaiken, 1987; Coulter & Punj, 2004; Petty & Cacioppo, 1984; Petty, Cacioppo, & 

Goldman, 1981; Petty, Cacioppo, & Heesacker, 1981; Petty & Wegener, 1991). 

Argument quality, which will be discussed in Chapter 3 of this dissertation, is briefly 

defined as “a recipient’s perception that a message’s arguments are strong and cogent as 

opposed to weal and specious” (Eagly and Chaiken, 1993, p.311).  

Consider the following examples:  

• “I made my mom cry with the first iMovie I made. I knew it was gorgeous, but to 

have my mom be so emotional with a simple five minute slideshow presentation of our 

Christmas” [a Mac user’s testimonial which is excerpted from Apple’s “Switch” 

campaign]  

• "My gob is well and truly smacked! Google [Book Search] is up and running, 

looks very impressive, and has already introduced me to two facts that blew me away. I 

did a search for books referring to my home town of Strathaven in Lanarkshire and came 
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up with two real surprises" [an endorsement message from a blogger in support of 

Google Print]. 

In the operational definition of a strong or a weak argument that will be discussed 

in a later chapter of this dissertation, the above messages apparently consist of a set of 

weak arguments. Not only are arguments in the two messages weak, but some of the 

sentences are also conceptually irrelevant to the message advocated and/or they are less 

logically sequenced in the flow of message. When an argument is irrelevant, incongruent 

and unexpected from the main topic or category of the issue, the argument is considered 

“schema-inconsistent.” Schemas here refer to “generic knowledge structure or 

expectancies that are developed through experiences” (Koriat , Goldsmith, and Pansky, 

2000). When an argument about an issue/object is schema-inconsistent, it is considered as 

an “atypical” argument in the present study. When a persuasive message is composed of 

a set of atypical arguments rather than typical arguments, it is called an “atypical” 

message in the present study. The use of average people’s voices in Web-based 

persuasive campaigns has brought forth a variety of testimonials and/or endorsements 

that reflect each individual’s unique experiences or background knowledge. However, the 

more diverse the individuals’ voices are, the more an audience member reads atypical 

messages.  

This phenomenon raises some important research questions to communication 

researchers. It is possible that Web users who rely more on getting information from the 

Web may develop more atypical thoughts regarding an issue that is discussed. They may 

remember more atypical arguments, actions and examples than typical ones, and 

ultimately tend to regard those atypical thoughts as typical ones. Especially, when they 
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remember just the message and forget who the source of the message was, then message-

driven persuasion could occur regardless of the credibility of information obtained on the 

Web.  

The trend may also hold true when the message from the low-credibility source was 

typical. When the source-memory decay phenomenon is taken for granted, a typical 

message from a low credibility source could exert a more persuasive power over time, 

because a typical message has more persuasive advantage over an atypical message.  

Scholars who examined human memory and text comprehensions (Goldman, 

Graesser, & van Den Broek, 1999; Graesser, 1981; Graesser, Mills, & Zwaan, 1997; 

Kintsch & van Dijk, 1978; Kintsch, 1988; McKoon & Ratcliff, 1992; van Dijk & Kintsch, 

1983) have argued that a person’s schematic processing of text in prose leads to schema-

driven encoding, inferences, comprehension and memory construction, which could 

either facilitate or hinder their comprehension and/or memory representation of the 

contents. An unanswered question is how this schema-driven information processing 

affects people’s affective evaluations about the attitudinal objects that are described in the 

message, especially when their memory and attitudes are measured at different retention 

intervals. This dissertation is an attempt to answer this research inquiry.  

The Issue Context of the Current Study 

The advent of Web technology and its rapid growth have been changing the way of 

how business organizations deliver a persuasive message. The most radical shift in this 

Web-based communication strategy is observed in the so-called grassroots public 

relations campaigns. For example, the Mozilla Foundation, a nonprofit organization that 

develops and coordinates the release of the Firefox Web browser, benefited from 

worldwide grassroots public relations campaigns in creating a buzz about Firefox and 
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placing Firefox stories in numerous national media (Stross, 2004). Firefox also launched 

a Web-based “switch” campaign in which it presented ordinary users’ supporting 

messages. There are also some endorsements from traditionally highly-regarded 

technology voices (e.g., Walt Mossberg, an influential technology columnist of the Wall 

Street Journal). Certainly, there is a difference in the quality and typicality of 

endorsement between Walt Mossberg and ordinary Web users. As discussed, messages 

from ordinary people tend to be atypical in that they sometimes emphasize a user’s 

personal unique experiences, make some idiosyncratic examples or assertions.  

This study was based on this observation, and this observation was applied to 

previous theories in psychology and communication research. There are several 

theoretical assumptions that penetrate this present study.  

The first assumption is that human memory is not literal reproduction of an 

incoming message but a reconstruction of the original message based on an individual’s 

schema. This schema is assumed to guide our memory representation of what we saw, 

read, and heard.  

The second assumption that underlies the present study is that there are two 

different memory systems – that is, semantic and episodic (Tulving, 1972, 1983, 1985, 

1993, 1995, 2002a, 2002b). In a nutshell, source memory constitutes the episodic 

memory since recollection of specific source information necessarily involves some 

retrieval of the temporal and spatial context associated with the source’s presentation of 

the information (Craik, L. W. Morris, R. G. Morris, & Loewen, 1990). Assume that a 

person watching Larry King Live on CNN in 2004 listened to the following message: 

“Today I call upon the Congress to promptly pass and to send to the states for ratification 
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an amendment to our Constitution defining and protecting marriage as a union of a man 

and woman as husband and wife” (“Debate over anti-gay marriage,” February 24, 2004). 

When asked to remember the source of information, one must recall the specific context 

in which the message was heard. In other words, in order to retrieve the source of the 

speech, the person has to remember where he/she heard the message (e.g., ABC News, 

CNN or Fox News) and what he/she did or how he/she responded to the message when it 

was heard. To answer the source of information, one should recollect any context that has 

spatiotemporal cues (e.g., “Yes, I remember I was traveling to San Francisco at that time, 

and gosh, I never forget the City Hall...it was really crowded with gay people…and 

yes….I remember that President Bush made a speech a few days later”) with regard to the 

speech. Thus, memory researchers in source-monitoring framework (M. K. Johnson, 

Hashtroudi, & Lindsey, 1993) often considered source memory as being different from 

memory for contents (e.g., Batchelder & Riefer, 1999; Bayen, Murnane, & Erdfelder, 

2000; Yonlinas, 1999). Schacter, Kaszniak, Kilstrom and Valdiiserri (1991) explicitly 

referred to the source memory as "recollection of the episodic source from which a 

specific item or fact was acquired (e.g., from a person, a book, or television)” (p. 559). 

Some compelling evidence for the content-source distinction can be found in the aging 

research. Researchers of aging research often found that measures of source memory had 

typically larger negative age relations than measures of memory for content (Siedlecki, 

Salthouse, & Berish, 2005). Schacter et al. (1991) revealed that the elderly were less 

successful in identifying the presenter of the information than the younger. Some 

neuropsychological evidence (Craik et al., 1990; Gilsky, Polster, & Routhieaux, 1995; 

Gilsky, Rubin & Davidson, 2001; Shimamura & Squire, 1987) also implied that memory 
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for source information could be dissociated from memory for facts (i.e., semantic 

memory). This theoretical assumption has rarely been mentioned in previous research on 

the sleeper effect.  

The third assumption is related to the second assumption. In this study, it is 

assumed that Web users’ failure in remembering the source over time results from the 

source-memory decay phenomenon rather than from neglecting the source verification.  

Receiving information and opinions from a variety of Web-linked sources often leads to 

the “I-read-somewhere-that” phenomenon whereby Web users may accept the messages 

they read without adequately questioning the validity or credibility of the source (Sundar, 

1998). Previous studies on the credibility of materials on the Web often referred to Web 

users’ tendency to neglect source verification as the main reason for their failure in 

remembering the source of information or opinions (e.g., Eysenbach & Köhler, 2002).  

However, these poor memories should not necessarily be attributed to Web users’ 

negligence to check their sources; as such an assumption may distort the nature of Web-

based opinion monitoring.  This assumption is undermined by the fact that as people are 

increasingly accustomed to using the Internet as an information source; they are 

becoming increasingly savvy about which sources to believe and which to discredit 

(Eveland & Dunwoody, 2002; Flanagin & Metzger, 2001; T. J. Johnson & Kaye, 2002). 

Even with this being true, Web users continue to experience the “I-read-somewhere-that” 

phenomenon. In the case of these Web users, source memory failure occurs not because 

they have skipped the source-verification process but rather because their source memory 

has decayed over time as is found in the source-memory-failure phenomenon of 

traditional-media audiences. 
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Whether researchers attribute the “I-read-somewhere-that” phenomenon to the 

source verification failure or if they attribute it to the source-memory-decay phenomenon 

leads to different research questions. From the perspective of source verification, Flangin 

and Metzger asked, “To what extent do users of the Internet verify the information they 

receive through this medium?” (Flanagin & Metzger, 2000, p.515). However, researchers 

who follow the source-memory decay phenomenon ask, “In what situation do people tend 

to forget or misattribute the source of information?” (Jacoby, Kelley, & Dywan, 1989; 

Zaragoza & Lane, 1994).  

The Purpose of the Study 

On the basis of the aforementioned three theoretical assumptions, the purposes of 

the current study are twofold. First, in an experimentally controlled setting, retention 

intervals were varied in an attempt to measure individuals’ memory performance for 

either a typical or an atypical endorsement message about the Firefox Web browser.  

Second, in the assumption that a source memory decays over time faster than a 

persuasive message, this study attempted to test the sleeper effect. Unlike previous 

studies that examined the sleeper effect, the persuasive message was varied with its 

typicality. It is a simulation of the case in which a Web user could encounter either a 

typical or an atypical endorsement message from an ordinary person. To compare the 

effect of the low credibility, those two versions of a message were also projected from a 

highly credible source, and there were control groups whose attitudes were measured 

without the presentation of the endorsement message.  

Investigating how Web users remember and how they believe the source of 

information they garnered from the Web is of great interest to researchers and 

professionals in communication fields (Dutta-Bergman, 2004; Eysenbach & Köhler, 
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2002; Huh, DeLorme, & Reid, 2005; T. J. Johnson & Kaye, 2002; Warnick, 2004). In 

particular, these issues of source schemas and source credibility are also closely related to 

public relations matters, because trust or believability of information could be guided not 

only by a trustworthy source (i.e., source credibility), but also by an audience's prior 

knowledge (i.e., source schemas) of individuals or institutions behind the information 

(Austin & Dong, 1994). 
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CHAPTER 2 
REVIEW OF SCHEMA THEORY 

Overview of Theoretical Backgrounds 

 “Who said what?” has been of multidisciplinary interest among researchers in such 

diverse fields as communication (e.g., Slater & Rouner, 1997; Sundar, 1998), social 

psychology (e.g., Hovland, Janis, & Kelley, 1953; Hovland & Weiss, 1951), cognitive 

psychology (e.g., Graesser, Bowers, Olde, & Pomeroy, 1999; M. Johnson, 1993; Bayen, 

Murnane & Erdfelder, 1996), and consumer/marketing research (e.g., Pham & Johar, 

1997). While the pursuit of the academic inquiry was somewhat different across 

disciplines, the same principle was shared in those diverse fields; one’s source memory or 

source attribution to the original message tends to deteriorate over time. Notably, 

Hovland and his colleagues (Hovland & Weiss, 1951; Hovland et al., 1953) found that 

individuals “remember and accept what was communicated but not remember who 

communicated it” as time goes by (Hovland & Weiss, 1951, p.636). As a consequence, a 

message from a low-credibility source ultimately leads to attitude change after a lapse of 

time, known as the sleeper effect. The finding of the sleeper effect was so 

counterintuitive1 that it prodded many researchers to replicate the effect. Indeed, 

throughout the 1950s and early 1960s, the sleeper effect took a respectful position in 

attitude research (McGuire, 1969; Priester, Wegener, Petty, & Fabrigar, 1999). However, 

subsequent studies during the 1970s reported failure in replicating the original sleeper 
                                                 
1 It is counterintuitive because the impact of persuasive communication in general is considered to be 
greater when it is measured at a moment closer to the initial exposure (Cook & Flay, 1978; Eagly & 
Chaiken, 1993; Kumkale & Albarracín, 2004).  
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effect that Hovland & Weiss (1951) demonstrated. A harsh criticism came from Gilling 

and Greenwald (1974) who conducted seven experiments based on a thorough review of 

the extant literature. Because none of these experiments resulted in the sleeper effect, the 

researchers argued that the sleeper effect should be put to rest. The same criticism was 

earlier raised by Capon and Hulbert (1973) who thoroughly reviewed and compared all 

the data in published research articles available at that time, and concluded “there is no 

strong evidence for a generalized sleeper effect and we doubt that one exists ” (p.358). 

Some researchers (e.g., Cook & Flay, 1978; Cook, Gruder, Hennigan, & Flay, 

1979; Gruder, Cook, Hennigan, Flay, & Halamaj, 1978; Pratkanis, Greenwald, Leippe, & 

Baumgardnedr, 1988) have cautioned against an impetuous conclusion and have further 

provided theoretical and empirical work to demonstrate the presence of the sleeper effect. 

Recapitulated, those researchers who defended the sleeper effect came up with the so-

called relative sleeper effect which included the non-significant increase or decrease in 

the amount of attitude change over time induced by a less credible source. In addition, by 

providing experimental conditions for replicating the sleeper effect, they suggested that 

the sleeper effect would occur when the information about the discounting cue and the 

message were poorly integrated and encoded into different memory systems2 (see 

Tulving, 1983 for different memory systems; see Pratkanis et al., 1988 for the discussion 

about the differential decay hypothesis).  

But some researchers (Allen & Stiff, 1998; Petty & Cacioppo, 1996) maintained 

that the assumption of the source-message separation hypothesis should not always be 

                                                 
2 In terms of two memory systems of Endel Tulving (1983), memory for the discounting cue may be 
represented in episodic memory, whereas the memory for the message (meaning) may be reserved in the 
semantic memory. Priester et al. (1999) also discussed that the cue is forgotten sooner than the message 
because the memory decay is different for the episodic (cue) and the meaning (message) systems.  
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true. Since a message receiver possesses personal schemas that integrate past messages 

and source evaluation experience (Hamilton, 1998), there is a possibility that a certain 

type of argument is better integrated with the source information. Sometimes people do 

not pay much attention to what they consider already familiar arguments because they 

consider them redundant. But sometimes they may be surprised to see unexpected 

arguments that violate their schematic expectation about the source. Mazursky and Schul 

(1988) raised the possibility that, in the face of a discounting cue, a recipient may make a 

different judgment drawing an inference about the source based on the message. 

In the present study, it is argued that the prior knowledge and experiences a person 

has about the message’s source influence the way the receiver processes the incoming 

messages such that they may influence the delayed effect of messages from a low-

credibility source on attitude change. In other words, it was assumed that the effect size 

of persuasion induced by a low-credibility source would be dependent upon the extent 

that the message meets what a message recipient expected to hear from the source of a 

persuasive message. Here, a persuasive message is defined as “a set of arguments 

concerning beliefs that link the object with positive and negative consequences and 

evidence in support of those arguments” (Areni & Lutz, 1988, p.198). With regard to the 

source, a message does not comply with a recipient’s expectation in two cases: (1) when 

the source speaks against his or her self interest; or (2) when message quality and/or 

message typicality violates the expectations about the source credibility. While some 

studies (Walster, Aronson, & Abrahams, 1966; Eagly, Wood, & Chaiken, 1978; Ziegler, 

Diehl, Zigon, & Fett, 2004) have investigated the first case, little is known about the joint 

effect of perceived source credibility and message typicality on memory and persistence 
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of attitude change. The typicality of a message with respect to a central schema (e.g., 

smoking) refers to the extent to which the message is structured, organized, and described 

in a semantically coherent way or in well-organized logical sequences3. In this 

conceptualization, an atypical argument4 for a certain issue/topic (e.g., an anti-smoking 

campaign) refers to an argument that is irrelevant from the central issue/topic and/or that 

is inconsistent with one’s established schemas about the issue/topic. For instance, “I 

couldn’t sleep last night – and you know why” is a typical sentence in laypeople’s “love 

letter” schema. But would one expect “I no longer kill mosquitoes. I let dogs sniff my 

ankles. I line up the bars of soap on the shelves at K-Mart” in a love letter? Certainly, 

those are least expected sentences in a love letter5. As seen in this everyday example, a 

perceiver’s schemata and typicality perceptions are the essential constituents of text, 

prose, narrative, and discourse comprehension (Goldman, Graesser, & Broek, 1999; 

Graesser, 1981; Graesser, Mills, & Zwaan, 1997; Kintsch & van Dijk, 1978; Kintsch, 

1988; McKoon & Ratcliff, 1992; van Dijk & Kintsch, 1983).  

The main goal of this research is to investigate whether the delayed effect of source 

credibility on attitude change occurs when message typicality is varied. It is assumed that 

the sleeper effect will occur when the message is typical rather than when it is atypical. 

When a low-credibility source makes an atypical message, not only will that message be 

discounted at once but it will not induce an increase in attitude change even after a 

passage of time. On the other hand, if the low-credibility source makes a typical message, 
                                                 
3 Much of the information that people encounter in the course of their daily lives consists of sequences of 
temporally related events or episodes (Trafimow & Wyer, 1993) 

4 The conceptualization will be further elaborated in the following chapters.  

5 However, it could become a love letter with the subsequent sentences: “The world is mine, and I’m its, 
and love it. Maybe this is a way of saying that I love you a whole world’s worth!” (Maggio, 2001, p.279) 
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the message will be elaborated, because of the inherent merit of the message itself. In this 

case, although the immediate opinion change may be suppressed in the audience’ 

awareness of the discounting cue, the initial source information may decay or be 

dissociated from the typical message, which ultimately results in an increased opinion 

change at delayed time intervals.   

With these assumptions, the sleeper effect may be enlightened with the schema 

theory because the generic schemata a person has about a source and/or an issue tend to 

guide memory representation of persuasive messages. Particularly, the schema-copy-

plus-tag (SC + T) model of a schema theory will help broaden our understanding of the 

sleeper effect in that it considers the possibility of differential memory decay for typical 

versus atypical arguments. The SC + T model proposed by Graesser and his colleagues 

(1981; Graesser, Gordon, & Sawyer, 1979; Graesser, Kassler, Kreuz, & McLain-Alle, 

1998; Graesser & Nakamura, 1982; Graesser, Woll, Kowalski, & Smith, 1980; Nakamura 

et al., 1985; Smith & Graesser, 1981) has explicated the role of schemas in 

comprehension and memory for prose, narrative action, and stories. Schmidt and 

Sherman (1984) tested the SC + T model using persuasive arguments on the premise that 

arguments that are frequently encountered in persuasive messages on a particular issue 

may also be represented as a generic position schema. Results of their study provided 

strong support for the generality of the SC + T model. While both psychologists and 

consumer researchers have long argued that comprehension and memory for the contents 

of persuasive messages play an important role in the persistence of attitude change (Cook 

& Flay, 1978; Mick, 1992; Hunt et al., 1992), it is still unknown whether attitudinal 

evaluations about an object could be influenced by a differential retrieval context. In 
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addition, it has also not been investigated as to whether the differential memory 

representation over time by message typicality could be also moderated in the presence of 

different levels of source credibility, and whether these variations in memorability 

influence a recipient’s attitudinal evaluations about the object.   

Relevant theories in memory and attitude research are reviewed in the following 

chapters.  

Bartlett’s Legacy and Schema Theory  

 Schema theory represents perhaps the most general framework for accuracy-

oriented memory research and it holds that what people remember stems from an 

interaction between the input information and pre-existing “schemas” -- “generic 

knowledge structure or expectancies that are developed through experiences” (Koriat et 

al., 2000). Alba and Hasher (1983), in their widely cited review of the schema theory of 

memory, state,  

 … what is encoded, or stored in memory, is heavily determined by a guiding 
schema or knowledge framework that selects and actively modifies experience in 
order to arrive at a coherent, unified, expectation-confirming and knowledge-
consistent representation of an experience (Alba & Hasher, 1983, p.203).  

Mandler (1992) detailed the concept and structure of schemas as follows:  

A schema is a coherent and structures representation that organizes experience. 
Schemas are not carbon copies of experiences, but generalized representations of 
experience regularities. Schemas range from the very concrete, involving the 
categorization of perceptual experience, to the very abstract, representing general 
levels of meaning such as ‘love’ or ‘justice.’ Abstract schemas subsume more 
concrete schemas; the resulting structure is hierarchical. Schemas are built up in the 
course of interaction with the social and physical environment. They organize and 
interpret in terms of the schemas laid own by past cognate experiences. Currently 
active schemas define what we are likely to see, hear, and remember, and also 
determine what we are unlikely to hear or see (Mandler, 1992, p.93). 

This knowledge structure in memory, or schema, thus, may facilitate remembering 

by providing mental cues with which new information can be associated (Bellezza, 
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1996). However, the downside of schema-based information processing is found when 

people are asked to remember details which they process as a part of general episodes. 

When no particularly unusual information is found in the episodes they received, people 

process the input using general knowledge of that type of situation, which may yield no 

specific remembering (Schank, 1999), and they may attempt to reconstruct the missing 

details by replacing the original input information with generic information from the 

schemas, yielding schema-consistent distortions (Koriat et al., 2000). For example, 

Brown and Park (2002) presented adults with medical information about either familiar 

(i.e., breast cancer) or unfamiliar (i.e., acromegaly, a rare pituitary disorder) illness. Then 

they asked their subjects questions assessing their recollection of the information, 

correcting for prior knowledge. They found that subjects learned more about an 

unfamiliar disease than a familiar disease on both a recall and a multiple-choice test that 

measured knowledge for new information. They also found that much of the information 

that participants recollected for a familiar disease came from what subjects already knew.  

The roots of schema theory can be traced back to Sir Frederic Bartlett’s 

(1932/1995) famous experiment, The War of the Ghosts. To simulate people’s cognitive 

processes involving real-life language comprehension and memory, Bartlett (1932/1995) 

conducted several field experiments with complex literary material like brief stories or 

prose passages, which was reported in his remarkable book, Remembering: A study in 

experiment and social psychology. Subjects in his experiments read a short story and 

freely recalled what they could remember after a lapse of time. In other cases, a subject 

told another subject what they heard from the original source, and it was relayed to others 

by mouth. From this experiment, Bartlett found that the original story became shorter and 



17 

 

more informal in style. In addition, he found that there were several types of 

transformations6 in message relay or in remembering after a delay. Finding these 

transformations and constructive processes in memory, he summarized the repeated 

reproduction results with this point: “Accuracy of reproduction, in a literal sense, is the 

rare exception and not the rule” (Bartlett, 1932/1995, p.93). Analyzing what he observed 

from his field experiment, Bartlett introduced the concept of schema (schemata in plural). 

Bartlett attributed his use of the term schema to Cambridge neurologist Henry Head who 

used this word to explain “the models of body position that serves to relate past to present 

experience in the recognition of postural change” (Johnston, 2001, p.352). Like Head, 

Bartlett introduced this concept exemplifying a motor function of a stroke:  

Suppose I am making a stroke in a quick game, such as tennis or cricket. […] 
When I make the stroke I do not, as a matter of fact, produce something absolutely 
new, and I never merely repeat something old. The stroke is literally manufactured 
out of the living visual and postural “schemata” of the moment and their 
interrelations. I may say, I may think that I reproduce exactly a series of text-book 
movements, but demonstrably I do not; just as, under some other circumstances, I 
may say and think that I reproduce exactly some isolated event which I want to 
remember, and again demonstrably I do not. (Bartlett, 1932/1995, pp.201-202, 
italics are added for emphasis)  

It was the schemata that made Bartlett’s participants alter The War of the Ghosts by 

adding statements that were not presented in the original story, reflecting their culture, 

experiences and attitudes. Indeed, the gist of Bartlett’s findings reported in Remembering 

was that a reader often did not make distinctions between what had been actually read in 

a passage and what was a plausible inference or guess at the retrieval time.  

                                                 
6 They include omissions, condensations, rationalization (to help explain certain incongruous passages), 
dominant theme (some themes became prominent, and other features are related to the dominant theme), 
transformation of unfamiliar words to more familiar ones (e.g., ‘hunting seals’  ‘fishing’), and 
transpositions (transformation of sequences) (Johnston, 2001; Solso, 1991).  
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Following Bartlett’s experiment, many researchers have investigated psychological 

processes in remembering meaningful prose that closely resembles real-life language 

experiences. It was also from Bartlett’s legacy, inherited in psychology and in memory 

research, that psychologists began to recognize that “memory is not a literal reproduction 

of the past but instead depends on constructive processes that are sometimes prone to 

errors, distortions, and illusions” (Schacter et al., 1998, 290).  

Under the rubric of the schema theory (Bartlett, 1932), related issues have long 

been investigated by cognitive psychologists working on memory for narrative texts such 

as prose, sentences and discourse (Bower, Black, & Turner, 1979; Bransford, Barclay, & 

Franks, 1972; Graesser, Singer, & Trabasso, 1994; Kintsch, 1988; Kintsch & van Dijk, 

1978; Owens, Bower, & Black, 1979; Schank & Abelson, 1977; Thorndyke, 1977; van 

Dijk & Kintsch, 1983). These studies addressed, “how are memory schemata activated 

and used to guide to organization of incoming information?” and “how is that 

information represented in memory?” (Thorndyke & Yekovich, 1980). In the core of their 

reasoning is an assumption that the generic knowledge structure which a person has 

acquired from prior experiences influences what they remember from the current 

narrative events. 

 Thorndyke (1977) assumed that comprehension of certain prose passages is closely 

related to the use of abstract structural schemata which guide comprehension and 

encoding of the narrative structures in particular passages of prose. In other words, 

memory for events of the story is postulated to be dependent upon people’s ability to map 

those events into familiar patterns or story forms that incorporate structural information 

about narratives. Then a break in the main thread of events can make a difference in story 
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comprehension. To test this assumption, Thorndyke first identified four hierarchies from 

a story entitled Circle Island according to how propositions in the story are situated. In 

this story structure, propositions at a higher level were more important to the reader than 

propositions at a lower level. Subjects in his experiment then read either the original story 

or constructed versions of the basic Circle Island story. One version called “narrative-

after-theme” contained the main theme at the end of the story. Another version called 

“narrative-no theme” did not carry the theme, and the “descriptive” story was presented 

without local causal implication or any temporal continuity. What he hypothesized from 

this experiment was that subjects’ ability to recall would decrease with the alteration of 

structural information in the narratives. Results showed that recall percents for those 

altered versions of the story were poorer than those for the original story, and the 

difference was most noticeable at the highest level of structural hierarchy.  

Bower, Black and Turner (1979) showed how script-based text led to memory 

errors by interacting with a generic script in people’s memory (experiment 3 & 4). In a 

recall test (experiment 3), they found that the percentage of unstated script intrusions 

increased when other story instances of the same script were present. In a recognition test 

(experiment 4), they found salient differences between different instance conditions only 

occurred with unstated script fillers: false-positive recognition ratings for an unstated 

script filler increased as more instances were put into memory.  

Owens, Bower, and Black (1979) showed that readers’ beliefs about a character’s 

motivation guide their comprehension and reconstruction of text recall. In their 

experiments, those who were given background information (e.g., an unwanted 
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pregnancy) about the characters in neutral scripts produced four times as many new 

propositions, most of which were guided by belief schemas. 

However, Bartlett’s theory of schema has often been criticized on the ground that it 

is too vague and complex to be empirically testable (Solso, 1991). Thorndyke and 

Yekovich (1980) voiced a concern that “while schema theory provides a plausible and 

descriptive framework for understanding human knowledge processing, it provides few 

detailed processing assumptions” (p.23). Some even have argued that the concept of 

schema itself is abstract and has no fixed definition, simply referring to the “general 

knowledge a person possesses about a particular domain” (Alba & Hasher, 1983, p.203). 

Despite the criticism of the general theory of schema, the concept of schema provided an 

important frame of reference for scholars across diverse academic disciplines.  

Numerous studies have tested the schema theory using a variety of objects such as 

prose, narratives, events, persons, actions, messages and so forth. Most of all, schema 

theory has developed to the extent that it explicates some patterns observed in one’s 

memory reconstruction processes over time. The general pattern in schema-driven 

memory error over time was also derived from Bartlett’s original experiment. Subjects in 

Bartlett’s study tended to reconstruct the story in a way that their prior knowledge or 

experiences thought plausible or fill the missing details using schema-based inference 

processes at the time of remembering (Koriat et al., 2000). Thus, along with the 

schematic inference in the comprehension of prose, another legacy of Bartlett’s study was 

the delayed effect of the retrieval of information from memory over time; that is, as time 

passed, stories that conflicted with the main points of the theme were forgotten more 

rapidly.  
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Graesser and his colleagues (1981; Graesser, Gordon, & Sawyer, 1979; Graesser, 

Kassler, Kreuz, & McLain-Alle, 1998; Graesser & Nakamura, 1982; Graesser, Woll, 

Kowalski, & Smith, 1980; Nakamura et al., 1985; Smith & Graesser, 1981) elaborated 

Bartlett’s schema theory of prose comprehension in a testable theoretical model. In the 

following chapter, Graesser and his colleagues’ schema-copy-plus-tag (SC + T) model, 

which attempted to reveal the patterns of schema-based memory retrieval in the passage 

of time, is reviewed.  

Message Typicality Effect: The Schema-Copy-Plus-Tag (SC + T) Model  

Memory researchers have long assumed that a schema guides a perceiver’s 

interpretations, inference, expectations, attention, and later retrieval of an event 

(Nakamura et al., 1985). Particularly, psychologists who study the role of schemata in the 

acquisition, representation, and retrieval of prose in memory have agreed that those 

schemata interrelate statements in passages (Smith & Graesser, 1981). With regard to 

prose comprehension, psychologists have found an important phenomenon about 

laypeople’s schema-driven information processing and their later retrieval of acquired 

information. In other words, as an individual’s experiences or knowledge about an object, 

concept, or situation broaden and become extensive, their schemata allow them to form 

relatively automatic perceptions and encoding of similar objects, concepts or situations. 

In this process, effortful processing of each element is not necessary, and only a small 

number of typical elements are needed to activate the appropriate schema (Vakil, Sharot, 

Markowitz, Aberbusch & Groswasser, 2003). Thus, the level of typicality in upcoming 

information has a differential influence on memory performance for the information.  

When such information is specifically related to a sequence of activities or actions 

for an event or a situation, it comprises a script (Schank & Abelson, 1977). A script is a 
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class of a schema, and it represents the interrelationships among its described activities or 

actions (Nakamura et al., 1985). For example, an ordinary person’s “morning” script may 

consist of a number of typical actions such as brushing teeth, getting dressed, eating 

breakfast, etc. In this definition of a script, Erdfelder and Bredenkamp (1998) referred to 

“(script)-atypical information” as “unexpected information – that is, information that is 

relevant to the script but has a low a priori probability of occurring when the script is 

activated” (p.922). Analogously, they defined “(script)-typical information” as “script-

relevant information that is frequently associated with the script” (p.922).  

Much research on scripts has examined how individuals used such script-based 

knowledge structures in making inferences and retrieving the action sequences that had 

occurred in a script-based text (e.g., Abbott, Black, & Smith, 1985; Bower et al., 1979; 

Graesser et al., 1979; Owens et al., 1979; Smith & Graesser, 1981). A theoretical model 

that buttressed the studies on the script-based memory representation was Schank and 

Abelson’s (1977) so called ‘script pointer + tag’ (SP + T) hypothesis. Schank and 

Abelson (1977) proposed the SP + T hypothesis to describe the nature of memory 

representation of typical/atypical actions in a certain script. The following two sequences 

of actions exemplified in Abbott et al.'s (1985, p.180) illustrate the examples of either a 

typical or atypical script for different everyday situations: (1) George entered the 

department store. He picked out some shoes. He paid the cashier; (2) George entered the 

doctor's office. He ordered a salad. He took careful notes. 

Schank and Abelson (1977) assumed that each typical statement (e.g., entered the 

department store; picked out some shoes, paid the cahier) is represented in memory by a 

single pointer called a ‘script pointer’ that relates it to the generic schema (e.g., 
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shopping), whereas every atypical action is represented in a separate functional-

organizational unit called a ‘tag.’  

 
Figure 1. Representation of a schema-based passage described in Schank and Abelson’s 

(1977) SP + T model.  

When the generic schema is activated, it is likely that highly probable actions come 

to mind spontaneously. As a consequence, what the perceiver remembers from the script-

based actions includes both previously presented and non-presented (e.g., George asked 

the salesperson if he could try it on) typical actions. For example, while reading a passage 

about eating at a restaurant, a reader may infer by default that George ate even when this 

is never explicitly mentioned in the text. As a consequence, when requested to tell 

whether George’s eating had or had not been explicitly mentioned in the text, the reader 

could have difficulty in determining it (Graesser, Kassler, Kreuz, & McLain-Allen, 

1998). In this way, the intrusion rate (false alarm rate in recognition) for typical actions is 

greater than that for atypical actions. In fact, it reflects a general assumption of the 
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schema theory since Bartlett’s (1932) field experiment: people’s preexisting schemata 

tend to lead their memories in schema-consistent directions such that schema-consistent 

stimuli generate more false memories than do schema-inconsistent ones (Brewer, 2000; 

David, 1996; Davidson & Hoe, 1993; Johnston, 2001; Macrae et al., 2002; Neuschatz et 

al., 2002; Shapiro & Fox, 2002; Wicks & Drew, 1991). In other words, recall of typical 

items was accompanied by greater proportions of intrusion by unseen items than was the 

recall of atypical items (Smith and Graesser, 1981). This phenomenon is called a 

“typicality effect.” (Graesser & Nakamura, 1982; Graesser et al., 1979, 1998; Mäntylä, 

1997; Mantwill et al., 1995; Nakamura et al., 1985; Smith & Graesser, 1981; Vakil et al., 

2003). In Matwill et al. (1995)’s experiment, participants with and without the experience 

of blood donation watched a videotape that contained video clips of both typical and 

atypical scenes regarding blood donation events. Results of Matwill et al.’s (1995) study 

showed that confabulation7 rates were significantly higher among blood donors than non-

donors, yielding significantly more intrusion errors among experienced donors than 

among non-donors. In other words, interviewees who were highly familiar with the blood 

donation process more likely filled in relevant details that were not seen in the videotape 

than did non-donors.  

In a nutshell, the typicality effect is a cousin of the phenomenon of schema-driven 

memory construction. Roediger and his colleagues (2001) expanded how this typicality 

effect could be implanted by social influence using subject-confederate experimental 

design. An important finding from this study was that intrusion effects (i.e., false 

                                                 
7 After watching short films about the blood donation, participants were requested to remember what they 
had seen in the films. If a detail was mentioned that was not presented in the videotaped films, it was coded 
as a confabulation. 
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memories induced by a confederate) occurred in high-expectancy items (e.g., toothbrush-

soap items [a studied vs. a contagion item] in a bathroom scene) than low-expectancy 

items (e.g., hair brush-lens solution in a bathroom scene). In addition, falsely recalled 

items in a high-expectancy condition were more likely to be given a “know” response – 

which reflects feeling of familiarity – than a “remember” response – which reflects 

conscious recollection. An underlying assumption of this gap-filling memory 

phenomenon is that one’s inferences of episode are governed by generic scripts that do 

more than just “bridging inference” in terms of psycholinguists (Abelson, 1981). Thus, 

when a person reads a story such as, “Feeling very hungry, John went to the restaurant. . . 

. . Suddenly, he realized that he’d forgotten his glasses,” the reader must search typical 

restaurant events to understand why John suddenly realized that he had left his glasses. 

Then, a reader, using a script that activates restaurant scenes, could think that John must 

have tried to see the menu.  

A relevant research paradigm has examined so-called “memory for place (aka., 

room schemas)” in which items in a real space are used to test schema-consistent memory 

performance (Brewer & Treyens, 1981; Lampinen et al., 2001; Mäntylä & Bäckman, 

1992; Pedzek et al., 1989; Salmaso et al., 1983). A core issue in this paradigm is that 

schema expectancy or schema consistency causes perceivers to better remember 

something unique, unusual, novel, or atypical as opposed to those things common, usual, 

normal or typical. For example, subjects in Brewer and Treyens’s (1981) experiment 

were taken into an experimental room which resembled a typical graduate student’s 

office. Some items that were not consistent with the office schema were included for 

experimental purposes. After introducing the room as a graduate assistant’s room, 
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subjects were taken out of the experimental room, and administered a recall and 

recognition test. The experiment’s most insightful finding was that schema-expectancy 

has a positive correlation with recognition for foil items. In other words, subjects in their 

experiment tended to recognize a non-present item as a present member of the office.  

A slightly different version of the “room schema” has been tested in the “action 

schema” paradigm (Graesser et al., 1979; Graesser et al., 1980; Nakamura et al., 1985; 

Smith & Graesser, 1981). In Nakamura et al.’s experiment (1985), participants were 

given a recognition memory test following two lectures performed for experimental 

purposes. The recognition test queried ten typical actions (five from one lecture session 

and five from the other) and ten atypical actions (five from one lecture session and five 

from the other lecture session). Results showed that memory discrimination8 was better 

for atypical actions and that the false-alarm rate was three times higher for typical actions 

than for atypical actions. Pedzek and her colleagues (1989) added one more place (i.e., a 

preschool classroom) to the original graduate student’s office setting. Again, this study 

reported a schema-consistency effect: items inconsistent with expectations were 

significantly recalled and recognized better than those consistent with expectations.  

Based on Schank and Abelson’s (1977) ‘Script Pointer + Tag’ hypothesis, Graesser 

and his colleagues (Graesser et al., 1979, 1980, 1998; Graesser & Nakamura, 1982; Smith 

& Graesser, 1981) have developed the schema-copy-plus-tag (SC+T) model to explain 

memory for actions occurring in script-based prose. Nakamura et al. (1985) describes the 

SC + T model as follows:  

                                                 
8 Recognition performance is generally measured by hit rates, false alarm rates, and d′ scores. When it 
comes to d′ scores for recognition performance, it is often called memory discrimination (Smith and 
Graesser, 1981). This ability to memory discrimination is also called memory accuracy. Thus, memory 
accuracy and memory discrimination is the same concept. 
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According to the SC + T model, a specific memory trace is constructed by the 
comprehender for every scripted activity that is read or heard. This memory trace 
contains a pointer to an instantiated script that has been copied from a permanent 
generic script. The instantiated script contains a subset of the script-relevant actions 
whose variable slots were activated by explicit information that was mentioned in 
the passage. In addition, there is a subset of script-relevant actions whose variable 
slots were activated as the result of script-based inferences occurring during 
comprehension of the text. Thus, the instantiated script contains activated explicit 
and inferred script-relevant actions. The memory trace also contains a set of tags, 
each of which corresponds to an irrelevant action. Each of these tags is a distinctive 
unit that is automatically incorporated into the memory trace. (Nakamura et al., 
1985, p.141)  

In other words, a reader of prose comprehends or stores messages by first 

identifying a generic schema that best fits the main theme of the prose. For instance, 

when a person reads medical information about breast cancer, he or she will activate their 

generic schema for breast cancer (Brown and Park, 2002). In this process, it is assumed 

that sentences that are typical of a relevant schema are to be copied from the generic 

schema and to be saved in memory representation, whereas atypical sentences are to be 

“tagged,” and thus they are saved in a separate unit in memory representation. Thus, the 

SC + T model predicted that atypical sentences were better remembered than typical 

sentences, at least initially. Graesser, Kassler, Kreuz and McLain-Allen (1998) and Woll 

and Graesser (1982) maintained that, in the SC+T hypothesis, the prediction of memory 

performance in an immediate test is directly contrary to those of a competing “perceptual 

filtering” model, one which is not explicitly formulated in the areas of cognitive 

psychology, but one that clearly influenced several studies’ accounts.  In this view of 

schematic processing of information, information that mismatches a person’s schemas 

will be less likely to be encoded, because he or she may ‘filter’ the schema-incongruent 

information (Neisser, 1976; Stangor & McMillan, 1992). Tesser and Leone (1977) also 

assumed that schema-inconsistent items from newly-updated information are hard to 
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retrieve since people’s cognition is led to a schema-consistent direction. This assumption 

is directly opposite to the Graesser et al.’s representational account for memory 

superiority of atypical items.  

Stangor and McMillan’s (1992) meta-analytic review of these two competing 

models provides strong support for the superior memorability of schema-incongruent 

information; the weighted effect of the recall and the recognition-sensitivity data 

correlated strongly with the proportion of incongruent items. Rojahn and Pettigrew’s 

(1992) meta-analysis also resulted in a similar result; schema-inconsistent information 

had better recognition (less false alarm rate) than schema-consistent information.  

Numerous studies replicated the aforementioned predictions of the SC + T model, 

and relatively robust results have been obtained through an array of related applications 

(Erdfelder & Bredenkamp, 1998; Ford & Smith, 1991; Graesser et al., 1979, 1980, 1998; 

Hunt et al., 1992; Lampinen et al., 2001; Lampinen et al., 2000; Mäntylä & Bäckman, 

1992; Nakamura et al., 1985; Neuschatz et al., 2002; O'Sullivan & Durso, 1984; D. F. 

Schmidt & Sherman, 1984; Shapiro & Fox, 2002; Smith & Graesser, 1981; Woll & 

Graesser, 1982).  

In addition, Graesser and his colleagues (1981; Graesser & Nakamura, 1982; 

Nakamura et al., 1985; Smith & Graesser, 1981) assumed that memory for atypical 

information declines at a faster rate over time than memory for typical actions. However, 

in predicting the delayed memory performance, Graesser and his colleagues postulated 

two distinct processes – conceptually-driven retrieval9 (recall) and data-driven retrieval10 

                                                 
9 In conceptually driven retrieval, organized retrieval strategies access a specific item that is part of a 
contextually specific memory trace. In this conceptually driven retrieval, an item would not be retrieved 
without its context being reinstated. Recall is guided exclusively by conceptually driven retrieval (Smith & 
Graesser, 1981, p.551).   
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(recognition) – to explain an individual’s correct retrieval of information acquired during 

the encoding stage. In their first study (Graesser et al., 1979) on the schema-copy-plus-

tag model11, they did not propose any hypothesis with regard to the delayed memory 

performance. In the subsequent study, Graesser et al. (1980) collected both recall and 

recognition data in different retention intervals (30 minutes v. one-week) and two trends 

emerged: First, memory performance was better for atypical information initially than for 

typical information in both the recall and recognition test. Second, atypical information 

decayed faster than typical information for both recall and recognition. In this memory 

decay process, recall was better for typical than for atypical information after a one-week 

retention interval. In Figure 2 below, MI indicates “memory improvement12” scores that 

corrected for guessing by intrusion. They reported a main effect13 of typicality, a main 

effect of retention interval14, and an interaction15 between typicality and retention 

interval, concluding “this antagonistic interaction clearly supports the hypothesis that 

atypical actions are forgotten at a faster rate than the typical actions” (Graesser et al., 

1980, pp.509-510).  

                                                                                                                                                 
10 The test item on the recognition test contains a number of informational cues that provide relatively 
direct access to the item in memory. Data-driven retrieval is analogous to what has been called “detection 
of familiarity,” and is not always guided by organized retrieval strategies and does not always critically 
depend on reinstating the organized context in which a particular item is embedded. Recognition involves 
both data-driven and conceptually driven retrieval (Smith & Graesser, 1981, p.552). 
 
11 In this study, they called their model a “script point + tag” hypothesis. 
 
12 MI (recall) = p(recall) – p (intrusion) / 1 – p (intrusion) Graesser et al., 1980, p.509 
 
13 F (1, 54) = 8.03, p < .01 
 
14 F (1, 54) = 89.97, p < .01 
 
15 F (1, 54) = 22.60, p < .01 
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Figure 2. Recall performance for typical vs. atypical actions over time.  

However, memory discrimination for scripted actions on the recognition test was 

uniformly higher for atypical than for typical actions after both 30 minutes and one-week 

retention intervals. The d′ scores16 for atypical actions were significantly higher than 

those for typical ones. Their analysis of variance on the d′ scores revealed a significant 

main effect of retention intervals, F (1, 54) = 57.75, p < .01 and a significant interaction 

effect between typicality and retention intervals, F (1, 54) = 53.65, p < .01, supporting 

their hypothesis that atypical actions were forgotten at a faster rate than typical actions. In 

summary, Graesser et al. (1980) concluded that the generic schema tends to increasingly 

guide conceptually driven memory test recall.  

 

                                                 
16 The d′ index is most widely used in memory research to assess subjects’ ability to discriminate between 
presented and nonpresented items in recognition memory tasks (see Murdock, 1974; 1982). The higher the 
scores, the more accurate one’s recognition memory discrimination. 
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Figure 3. Recognition performance for typical vs. atypical actions over time  

In a follow-up study, Smith and Graesser (1981) examined this schema-guided 

memory performance, varying the retention intervals (two day, one week, and three 

weeks).  The following Figure 4 was drawn for this present study based on the findings of 

Smith and Graesser’s (1981) study. 
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Figure 4. Recognition memory performance at different retention intervals  

As Figure 4 indicates, the analysis of d′ scores of Smith and Graesser’s (1981) 

study showed that memory discrimination was uniformly higher for atypical than for 

typical information at each retention interval. Only significant main effects of typicality 

and retention intervals on d′ were found. Since d′ score was not applicable to recall 

scores, Smith and Graesser (1981) conducted a comparison of recall and recognition 

memory by computing “memory scores” (MS)17. The memory scores in recall and 

recognition reflected a measure of memory that corrected for guessing. In other words, 

false alarm rates served as an estimate of guessing rates on the recognition test, whereas 
                                                 
17 Memory scores for recall and recognition were computed using the following formulas (Smith & 
Graesser, 1981, p.554).  

MS (recall) = [p (recall) – p (intrusion)] / [1 – p (intrusion)]   
MS (recognition) = [p(hit) – p (false alarm)] / [1 – p (false alarm)] 
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the intrusion proportion served as an estimate of the guessing rates for recall. They 

reported the following trends by comparing the MS for recall and recognition (see Figure 

5). 

 

 
Figure 5. A comparison of memory scores (MS) of recall and recognition at different 

retention intervals 

Initially memory scores were higher for atypical information than for typical 

information in both recall and recognition. Whereas the recognition curves for atypical 

and typical information maintained roughly equal slopes across the four retention 

intervals, a crossover occurred between 30 minutes and one week for the recall curves. 

Thus, Smith and Graesser (1981) concluded the reversed memory scores sometime 

around two-day retention interval and thereafter corroborated their assumption that 

“schemata become progressively more important in guiding conceptually driven retrieval 
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as the retention interval increases” (p.555). They also asserted, “the recall of information 

is directed by conceptually driven retrieval, whereas recognition is the product of both 

conceptually driven and data-driven retrieval mechanisms” (p.557). They discussed that 

the finding of exponential decay for conceptually driven retrieval is not surprising and 

indeed is consistent with most theories of forgetting that have been postulated ever since 

Ebbinghaus’ (1885) seminal study. They further argued: 

The linear function, which best describes data-driven retrieval, is not common in 
memory theories. Most studies that plot the forgetting rate for recognition memory 
have focused on short-term memory, in which decay is very rapid. Our results show 
that the rate of forgetting is much more gradual and constant at longer retention 
intervals. This gradual loss of item retrievability is perhaps due to the multiple 
dimensions that are encoded and retrieved in data-driven retrieval (Smith & 
Graesser, 1981, p.557).  

The results18 of Smith and Grasser’s (1981) research indicate that any attempt to 

make general propositions about memory for typical vs. atypical information without the 

consideration of the retention intervals and the type of retrieval task (i.e., recall and 

recognition) is inappropriate. Nonetheless, some studies that tested the SC + T model did 

not consider retention intervals for measuring memory accuracy (e.g., Nakamura et al., 

1985; Woll & Graesser, 1982; Vakil et al., 2003). Even when the time factor was 

considered, some studies (Davidson & Hoe, 1993; Ford & Smith, 1991; Lampinen et al., 

2000, 2001; O’Sullivan & Durso, 1984; Schmidt & Sherman, 1984; Shapiro & Fox, 

2002; Pezdek et al., 1989) measured the recognition memory only in a short-term delay 

(less than or equal to 48 hours19). A few studies (e.g., Davidson, 1994; Davidson, Shari, 

                                                 
18 The same results were reported in Graesser and Nakamura (1982). However, Graesser and Nakamura’s 
(1982) results were based on the same data that were used in Smith and Graesser (1981) and Graesser 
(1981).  

19 Given that the advantage of atypical information in recall tended to be reversed by typical information 
around a week or thereafter, a delayed recognition test should be conducted at least in a week interval. 
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Zupei, & Burden, 2000; Neuschatz, 2002) varied the retention intervals more than a week 

from the initial presentation of experimental stimuli. After digging into both academic 

databases20 and the Google Scholar21 search engine, all published articles in refereed 

journals in the U.S. that empirically tested the SC + T model or the typicality effect were 

retrieved22. Among those studies retrieved, only one study by Rice and Okun (1994) 

allowed for the retention interval for more than a week (i.e., a two-week interval). 

However, a closer look at Rice and Okun’s study revealed that their application of the SC 

+ T model is somewhat different from other studies that examined the SC + T model. 

Strictly speaking, what they tested was not “typicality effect,” even though they explicitly 

stated that their study was grounded on the SC + T model. What they investigated was 

memory for medical information that either affirmed a reader’s belief or disconfirmed a 

reader’s initial belief. 

Considering that the reversed recall performance (see Figure 5) reported in Smith 

and Graesser’s (1981) research occurred after a one-week retention interval, the lack of a 

long-delayed research design leaves room for further investigation of the SC + T model 

in a longitudinal research design. With regard to memory performance over time, two 

issues emerge. 

First, considering that little research has measured recall performance after a week 

from the experimental treatment, the reversed recall performance over time is not yet 

                                                 
20 Databases that were searched included PsycINFO, EBSCOHost, JSTOR, and the Social Science Citation 
Index. Searched keywords were Graesser, Script-Pointer, Schema-Copy-Plus-Tag, SP + T, SC + T, 
narrative comprehension, prose comprehension, typicality effect, schema-(in)consistent, schema-
(ir)relevant, schema-(in)congruent, and schema-(un)expected.  

21 http://scholar.google.com 

22 Full text of all empirical studies were electronically retrieved or hard-copied. 



36 

 

conclusive. Second, if atypical items have memory advantage over typical items, what 

underlies this phenomenon? In fact, numerous studies corroborated a hypothesis for the 

SC + T model – that is, atypical items are better recalled and recognized at least in an 

immediate test. In addition, most research that examined the delayed effect in recognition 

memory found better memory discrimination for atypical items than for typical items. As 

discussed earlier, Graesser and associates have long argued that this advantage for 

atypical over typical information in memory performance should be attributed to the 

distinctive representational tag that is intrinsic to the atypical information itself, which 

constitutes a “representational” hypothesis. However, many researchers have suggested 

that the superior recognition memory for atypical information may be due to a perceiver’s 

elaborative cognitive processing.  

Graesser and his colleagues repetitiously rejected the latter view, arguing that it 

could not explain the reversed recall performance at the delayed test. However, as shown 

in the Figure 5, memory scores for recall between typical and atypical items at long 

retention intervals (i.e., from one-week to  three-week delay) are not distinguishable, 

whereas the memory scores for recognition show an apparent advantage of atypical 

items. In the next section, competing accounts for explaining the SC + T model were 

reviewed.  

Theoretical Underpinning of The SC + T Model 

Despite its intuitive predictions, the SC + T model has not delved into underlying 

mechanisms of memory for atypical information and the different patterns of memory 

performance over time. Most of all, the SC + T model does not consider alternative 

possibilities of the typicality effect other than the assumption of separate memory 

organization of the atypical information. In other words, it attributes the better memory 
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discriminability of the atypical information to the schema-incongruent nature of the 

distinctive information per se. Thus, attentional and elaborative processes are completely 

irrelevant in this theoretical account (Erdfelder & Bredenkamp, 1998). However, some 

researchers (Erdfelder & Bredenkamp, 1998; O'Sullivan & Durso, 1984; Wyer & 

Gordon, 1982) have raised an alternative hypothesis either explicitly or implicitly 

referring to the levels of processing concept (Craik & Lockhart, 1972).  

To answer whether better recognition and recall for atypical information at least at 

a short-term memory measure is a result of memory representation or deeper processing, 

one needs to ruminate on the nature of atypical information. Indeed, a unique explanation 

for the SC + T model comes from the “distinctiveness effect” (Eysenck, 1979; Jacoby & 

Craik, 1979; McDaniel & Einstein, 1986; Roediger & Guynn, 1996; Pezdek et al., 1989). 

According to the distinctiveness effect, “if the distinctive features of an item are stored, 

the item may ‘stand out’ from other information in memory” (S. R. Schmidt, 1991, 

p.535). Briefly, distinctive and unusual events are generally well remembered “because 

they represent powerful retrieval cues” (Roediger & Guynn, 1996, p.205). As a result, 

atypical information is remembered in a vivid and detailed manner (Lampinen, Copeland, 

& Neuschatz, 2001). The assumption that superior memory discriminability of atypical 

components leads to a qualitatively different status of memory representation (i.e., 

Remember vs. Know) was corroborated by Lampinen et al. (2000). In a replication of 

Graesser et al.’s (1979) research, Lampinen et al. (2000) had subjects listen to narrative 

stories of “Jack” who engaged in six scripted activities. Each Jack story contained both 

typical (e.g., washing his car with soapy water and turning off the hose) and bizarre 

actions (e.g., washing his neighbor’s car and spraying a neighbor’s child with the hose). 
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By employing the “remember/know (R/K)” judgments, Lampinen and his associates’ 

study evidenced that memory for atypical information was not only more correctly 

recognized than typical information, but it also was more experientially vivid than was 

memory for typical actions. 

The distinctiveness effect as the theoretical underpinning for the SC + T model is 

“a direct descendent of the von Restorff effect” (S. R. Schmidt, 1991, p.523). The von 

Restorff effect, known as the generic label for distinctiveness effect, stems from von 

Restorff’s experiments in which her subjects showed better memory for the syllable in 

the isolation list (i.e., a syllable embedded in the numbers) than for the same item in the 

homogeneous list (Hunt, 1995).  

In a theoretical aspect, Graesser et al. (1979) affirmed that findings in the SC + T 

model are compatible with the von Restorff effect. Graesser et al. (1998), in explaining a 

representational view of the SC + T model, also argued that the episodic representation of 

an event consists of “a full or partial copy of the schema as a whole, plus a set of 

distinctive tags for each piece of explicit information that deviates from the schema 

(much like a ‘weird list’)” (p.255, italics added). For example, the typical items in the 

script-based story may form the homogeneous background whereby atypical items may 

stand out from the typical items (Davidson, Larson, Luo, & Burden, 2000). The 

distinctiveness effect is assumed to be the theoretical underpinning of the SC + T model 

in some aspects.  

First, the theoretical accounts for the distinctiveness effect have explained the 

underlying mechanisms of the relatively robust findings of the better memory for the 

atypical events over typical ones. Two paradigms have contributed to the explanations for 
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the distinctiveness effect: differential processing views and representational views. 

Graesser and his colleagues (1979; Woll & Graesser, 1982) explain that the different 

memory discriminability by typicality is a result of the nature of memory representation, 

that is; atypical events are tagged as a functionally separate organizational unit, being 

discriminated well in memory.  

Second, as Davidson et al. (2000) aptly explained, the ways in which atypical 

actions in a narrative story are represented in a person’s memory are analogous to the 

ways distinctive items are represented in memory; that is, atypical information stands out 

from the background typical information.  

Third, the theoretical boundaries of distinctiveness are larger than those of the SC + 

T model. Being atypical is a sufficient condition to being distinctive, but the former 

cannot satisfy a necessary condition for the latter. Thus, the properties and characteristics 

of the distinctiveness effect include not only the representational assumption of the SC + 

T model but also other assumptions (e.g., elaboration in distinctiveness) (Wallace, 1965).  

As discussed, much of explanation on distinctiveness has been generally classified 

into two general classes of theoretical views: 1) Differential processing views and 2) 

representational views (S. R. Schmidt, 1985, 1991, 1994; Waddill & McDaniel, 1998). 

Graesser et al. (1998) also recently addressed those competing accounts (i.e., a 

representation view and a processing view) for the better memory discriminability for the 

atypical information.  

Differential processing views  

The theoretical underpinning of these differential processing views originated from 

the levels-of-processing framework that assumes deeper and more meaningful processing 

(e.g., semantic processing) should increase retention compared to more shallow or 
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superficial processing (J. R. Anderson & Reder, 1979; Craik & Lockhart, 1972; Craik & 

Tulving, 1975; Glover, Plake, Roberts, Zimmer, & Palmere, 1981). 

Waddill and McDaniel (1998) recapitulated the differential processing accounts 

with three mechanisms in which the atypical material may elicit more processing that 

aids memory performance.  

The first approach comes from spontaneous elaboration hypothesis which assumes, 

“the unusual material requires the activation of a wider variety of background knowledge 

than does common material in order to create an adequate interpretation or 

understanding,” and it “prompts more spontaneous elaboration than does common 

material” (Waddill & McDaniel, 1998, p.109). According to S. R. Schmidt (2002), this 

type of elaboration can be derived from either a specific encoding context or an attempt 

to interpret atypicality. The former is labeled as “context dependent elaboration,” and the 

latter as “interpretive elaboration” (S. R. Schmidt, 2002, p.128). Recently, researchers in 

SC + T model also addressed the possibility of cognitive elaboration of atypical 

information (Erdfelder & Bredenkamp, 1998; Graesser et al., 1998). Based on a 

spontaneous elaboration hypothesis, Erdfelder and Bredenkamp (1998) tested a 

hypothesis that proposed that the generation effect23 would not be effective in atypical 

information. The assumption is that if atypical information receives more elaborative 

processing, then the extra processing implied by missing letters are less effective. Results 

showed that while the typicality effect was stronger for complete items than for 

fragmented items, presenting actions in fragmented sentences improved recognition 

memory mostly for highly typical items. They argue that these results are readily 
                                                 
23 A task generating missing word leads to an increase in elaborative semantic encoding. E.g., Peter re_ov_s 
his glasses from the soup; generate removes. 
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explained by an attentional-elaboration framework; thus, explaining typicality effect only 

with a representational view poses some problems for the predictions of the SC + T 

model. 

A second explanation was derived from the “selective displaced rehearsal” 

hypothesis (Slamecka & Katsaiti, 1987). The main argument of this account is that time 

to process atypical items displaces the time to process typical items. Thus, more 

elaboration is given to the atypical items at the expense of typical items (Waddill & 

McDaniel, 1998). However, Bruce and Gaines (1976) disagree with this hypothesis in 

that it cannot be a necessary condition even though it may be a sufficient condition for 

the von Restorff effect. S.R. Schmidt (1991) also argued that little evidence supports that 

distinctive items somehow “steal” attention surrounding common items or “suppress” 

recall of common items.  

Another account for differential processing is based on the expectation-violation 

hypothesis in which items with weak semantic associations are expected to have better 

recall than those with strong associations (Hirshman, 1988). This hypothesis assumes that 

a novel and unexpected stimulus may encourage a more elaborate encoding because it 

leads more readily to a surprise response. Some researchers who tested the SC + T model 

agreed with this view that atypical items may cause different attention to be paid to the 

stimuli to make sense out of the discrepancy which may be arousing a feeling of surprise 

or a mild “perturbation” (Erdfelder & Bredenkamp, 1998; Graesser & Kassler, 1998; 

Warlaumont, 1997, Pezdek et al., 1989). Thus, atypical information may receive more 

elaborative processing or extra processing during the encoding process (Erdfelder & 

Bredenkamp, 1998; O'Sullivan & Durso, 1984; Wyer & Gordon, 1982). 
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A great deal of research has supported the differential-processing view in the 

assumption that schema-inconsistent stimuli elicited more elaborative processing (Hess, 

1985; Johnston & Hawley, 1994; Sherman, Lee, Bessenoff, & Frost, 1998; Neuschatz et 

al., 2002; Pezdek, 1989). Neuschatz et al. (2002) maintained that atypical events are more 

memorable because they require more explanations that lead to additional processing 

about the causes of such unusualness. Sherman and his colleagues (1998) tested the 

differential-processing view of schema-related information processing by predicting that 

perceivers would attend more carefully to stereotype-inconsistent than stereotype-

consistent information when attentional resources were low. With a dependent measure 

of reading times for either stereotype-consistent or stereotype-inconsistent information 

about a target person, they found that subjects in a low capacity condition spent a longer 

amount of time reading inconsistent rather than consistent information. Pezdek and her 

colleagues (1989) also discussed this differential-processing view in explaining their 

finding that items inconsistent with expectations were better recalled and recognized than 

items that were consistent with participants’ expectations: “The schema inconsistent 

items were thus processed for a longer period of time, and more important, schema 

inconsistent items were encoded qualitatively differently than schema consistent items” 

(Pezdek et al., 1989, p.593).  

However, this differential-processing view was rejected in several studies 

(Erdfelder & Bredenkamp, 1998; Graesser et al., 1979; Graesser & Nakamura, 1982) that 

measured the typicality effect with varying attentional resources. Graesser et al. (1979) 

found that variations in available processing resources had no effect on recognition 

memory for both typical and atypical information. Moreover, Graesser and associates 
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repeatedly argued that the assumption of deeper processing of atypical information could 

not account for the crossover in the recall curves for typical and atypical intervals 

presented in Figure 5 earlier in this dissertation. In other words, a common 

counterargument for these differential processing views was that if the deeper-processing 

view is correct, atypical information must be recalled better regardless of the retention 

intervals (Smith & Graesser, 1981).  

Representational views 

Representational views assume that every event leaves the properties in the 

memory record. In general, the distinctive stimuli produce more unusual memory records 

compared to other memory records, most of which reflect common experiences (Waddill 

& McDaniel, 1998). In other words, those memory records standing out from common 

memory records are intrinsically rooted in the stimuli’s distinctive properties per se. 

According to Waddill and McDaniel (1998), there are two versions of representational 

views. The first version of a representational view, an “organizational hypothesis,” 

attributes better recall of distinctive items to “an accessible isolation mnemonic unit” 

(Bruce & Gaines, 1976). In other words, distinctive items may be placed in a special unit 

containing only the distinctive features, whereas background items may be organized into 

larger units, decreasing the probability of retrieval of those items compared to the 

distinctive items (S. R. Schmidt, 1985). Thus, the distinctive items may enjoy a special 

privileged status at recall (S. R. Schmidt, 2002; Waddill & McDaniel, 1998). This 

hypothesis is closely related to the interference effect that refers to “the impaired ability 

to remember an item when it is similar to other items stored in memory” (M. C. Anderson 

& Neely, 1996, p.237). In the interference accounts of retrieval processes, successful 

memory representation hinges not only on the strength of the associations between the 
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cue and the target event but also on other events related to the retrieval cue. When many 

competing events are linked to the same cue, this competition results in decreased 

memory performance, which is known as the cue-overload principle (M. C. Anderson & 

Neely, 1996; Watkins & Watkins, 1975). This explanation is more appropriate for 

explaining the recognition memory than for explaining recall (Schmidt, 1991). As 

mentioned earlier, the SC + T model is based on the assumption of the representational 

views of distinctiveness. Graesser and his colleagues (1979; D. A. Smith & Graesser, 

1981) state that the model is explained well with this representational model in two 

reasons. First, D. A. Smith & Graesser (1981) argued that the interruption condition in 

their experiment that was expected to steal cognitive resources did not affect 

discriminative accuracy for either typical or atypical actions in prose. Second, the reverse 

effect of typicality in a long-term retention interval that the SC + T model predicts is also 

related to the representational explanation of distinctiveness. In other words, “the 

retrievability will decline faster for atypical actions because they are not strongly 

associated with the organizational schema” (D. F. Schmidt & Sherman, 1984, p.19). 

Another version of representational view can be called the “retrieval cue 

hypothesis.” The key idea of that hypothesis is that a person forms a set of retrieval cues 

when events are distinctive, which helps facilitate the recall (Waddill & McDaniel, 1998; 

Wyer & Gordon, 1982). This retrieval cue hypothesis emphasizes the functional value of 

the distinctive item itself of which advantage can be observed only when the 

distinctiveness is used to guide the recall process (S. R. Schmidt, 2002). However, the 

differences in the two versions of representational views are not so large in that both 
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perspectives can be summarized in terms of “trace distinctiveness” (Eysenck, 1979; 

Fabiani & Donchin, 1995).  

An emerging question is what kinds of experimental manipulations can be 

employed to test the representational view that “the advantage of atypical items is due to 

a memory representation that is organized into distinctive and nondistinctive categories” 

(Waddill & McDaniel, 1998, p.113). Unlike the diverse methods to manipulate the depth 

or levels of processing, the methods to reduce the trace distinctiveness are relatively few 

and somewhat complex. One of the popular methods to demonstrate the organizational 

nature of the schematic memory representation is to examine clustering during recall. 

This method is developed to show the relationship between items in a common 

conceptual category (Bousfield & Bousfield, 1966; Jenkins, Mink, & Russell, 1958). This 

clustering method has been employed to characterize the schematic organization of an 

event (Rabinowitz & Mandler, 1983) or to demonstrate the organizational nature (i.e., 

organized in a separately isolated mnemonic unit) of distinctive items (Bruce & Gaines, 

1976; Fabiani & Donchin, 1995). For instance, Rabinowitz and Mandler (1983) 

instructed participants to recall the arguments of stimulus materials either in any order or 

exactly in the same way as they were heard from a tape. They found that subjects in the 

schematically blocked condition clustered their recall almost exclusively into schematic 

categorization in which items have vertical connections to higher levels of nodes24 which 

consisted of ‘themes’ or ‘scenes.’ For example, the “going to a party” scene consisted of 

several subordinate schematic actions (e.g., buy present, go to party, put on paper, eat 

birthday cake, etc.).  

                                                 
24 Higher levels of nodes are close to “Higher levels in structural hierarchy” in Thorndyke’s (1977) study 
(see p.19 in this dissertation) 
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Fabiani and Donchin (1995) tried to determine whether the memory for distinctive 

items was stochastically independent from that of the other items. As a way to 

demonstrate it, they examined the positions in which the distinctive items were written 

during the free recall test. The underlying assumption was that distinctive items would be 

more likely to be written either at the beginning or at the end of the recall sheet if they 

were organized separately from the others. In addition, they also expected that this 

pattern would be more evident in the case of semantically distinctive words because they 

belonged to a different category than did non-distinctive words. Results supported the 

prediction that distinctive items would be separately organized from the other words. A 

drawback of this clustering method is that it cannot be applied to recognition memory 

test. An alternative method to demonstrate the separate memory organization for the 

atypical information is to reduce the trace distinctiveness of the atypical information. To 

determine whether a main effect of better recognition memory for rare words (atypical 

information) over common words (typical information) could be modified under 

preexposure to the rare words prior to the study session, Kinsbourne and George (1974) 

compared the recognition scores between experimental treatment (i.e., preexposure) and 

the control condition (i.e., no preexposure). Results showed that the preexposure had a 

significant effect on recognition score for rare words, but not on common words. While 

there is a possibility that this measure also can influence the depth of processing, Eysenck 

(1979) reasons two possibilities for the effect of preexposure on memory for atypical 

information: 1) the atypical information has a much more unusual frequency of 

occurrence in everyday life compared to the typical information; and 2) atypical 

information has little proactive interference25 from pre-experimental encodings compared 
                                                 
25 Proactive interference refers to “previously encoded materials hurting our memory for more recently 
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to typical information that has frequent encodings even in the absence of a preexposure 

encoding condition. In his experiments, some subjects were given preexposure to to-be-

learned words prior to the learning task for ostensibly unrelated purposes. However, the 

manipulation of the trace distinctiveness did not influence the effects of depth of 

processing and word frequency on recognition. 

Although Waddill and McDaniel (1998), who thoroughly compared each 

competing hypothesis, are seemingly in support of the privileged status of retrieval of 

distinctive items over differential processing, the pure representational views have also 

been challenged by counter-evidence. First, some studies reported findings in which 

certain types of physiological responses (e.g., the event related brain potentials, or ERPs, 

in Fabiani & Donchin, 1995; heart-rate data in Schmidt, 2002) influenced the differences 

in encoding of distinctive vs. non-distinctive events, which may imply surprise responses 

or selective displaced rehearsal. Second, Fabiani and Donchin (1995) had subject biased 

their attention toward processing specific distinctive features by manipulations of the 

orienting tasks (semantic/lexical vs. physical decision tasks). Thus, the interaction 

between the orienting task and the distinctiveness (i.e., the type of isolation) helped 

clarify the extent to which encoding processes accompanying distinctive events can be 

influenced by attentional resources. Results showed that orienting tasks (attentional bias) 

played a critical role in determining subjects’ responses to the semantic isolates. Third, a 

recent study revealed that patients with closed-head injury (CHI) showed impaired 

recognition performance for atypical actions compared with people in a control group 

                                                                                                                                                 
learned items. For example, we suffer from proactive interference when we fail to recall our new phone 
number momentarily because our old number intrudes during recall process” (M. C. Anderson & Neely, 
1996, p.246) 
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(Vakil, Sharot, Markowitz, Aberbusch & Groswasser, 2003). Vakil et al. (2003) argued 

that if atypical actions, like typical actions, were processed automatically, recognition 

performance of CHI patients should not differ from the control group. Thus, they 

concluded:  

Therefore, the present findings that CHI patients’ memory of atypical actions was 
primarily impaired is more readily explained by theories assuming that atypical 
actions are mediated by effortful processes than automatic processes. Similarly, 
previous studies have demonstrated that the typicality effect is affected by divided 
attention26 and by cognitive elaboration27 (p. 831).   

But a closer look at their data shows that the atypical actions were better 

discriminated than were typical actions among those CHI patients, while the CHI group’s 

memory discrimination for atypical actions was poorer than their counterparts in the 

control group. Therefore, it is most likely that each competing hypothesis of 

representational views and differential processing views is supplementary rather than 

complete in the explanation for the distinctiveness effect. From the schema theory point 

of view, those two accounts for the distinctiveness are not conflicting, because a schema 

guides both encoding and retrieval. If a distinctive item is observed from incoming 

information, a perceiver automatically detects the distinctiveness that is intrinsic to the 

stimulus. Then, he or she may try to find the cause of what makes the item distinctive, 

resulting in deeper cognitive processing.  

This present study could contribute to answering some unresolved issues that were 

discussed so far. In general, the schema-copy-plus-tag model of schema theory is 

appropriate to explain the memory discriminability of statements derived from a source 

                                                 
26 Mäntylä & Bäckman 

27 Erdfelder & Bredenkamp, 1998 
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(e.g., a place or an actor), two of which are conceptually interrelated by virtue of generic 

schemata (Graesser et al., 1979). Thus, in traditional experiments testing the SC + T 

model, participants were first provided with a source (e.g., graduate assistant’s office or 

an instructor); then, they were asked to discriminate appropriate scenes for the schema of 

an office or a person.  

The SC + T model is contrary to the common-sense expectation about the human 

memory function, because it is difficult for individuals to presume that initially better-

remembered items will be less available over time than initially less-remembered items 

due to faster decay for the former than for the latter. One may argue, “If this is true, why 

do so many advertisers attempt to position their product or service in an advertisement 

message that is atypical28 of conventional thoughts related to the particular product or 

service?” Indeed, if it is true that memory decays faster for atypical information than for 

typical information, then, there is no reason for persuasive communicators to develop an 

atypical message as an attempt to make a memorable message. This study can answer 

such question partly because the general prediction of SC + T model is only effective 

when other factors are assumed to be controlled. Those factors include message 

repetition29, an individual’s attention level and/or one’s motivation to process the 

message.  

While the predictions made in the SC + T model are useful in explaining an 

individual’s text processing in prose, few studies have attempted to apply this model to 

other real life materials (e.g., novels, movie trailers, and advertisements) that go beyond 

                                                 
28 A message is atypical when it sounds uncommon, rare, and/or unfamiliar.  

29 Repetitious exposure to an atypical message before one’s memory decays may make the prediction of SC 
+ T model void.  
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laboratory artifacts. In this regard, Graesser and his colleagues (1998) tested the SC + T 

model with a real novel, and Smith and Sherman (1984) applied the model to memory for 

persuasive messages. A few researchers applied this model to memory representation for 

medical information that was either familiar or unfamiliar (Brown & Park, 2002), or that 

was belief-affirming or belief-disconfirming (Rice & Okun, 1994). Some marketing 

communication researchers have examined the effects of the level of congruency between 

a brand and its attributes as a product category (schema) on consumers’ memory (e.g., 

Sujan & Bettman, 1989; Mason & Lee, 1999; Stayman, Alden & Smith, 1992; Meyers-

Levy & Tybout, 1989; Rifon, Choi, Trimble, & Li). To explicate the differential memory 

decay for persuasive messages by its typicality, relevant literature was reviewed in the 

subsequent section.  

Memory for Persuasive Messages: A Test of the SC + T Model   

When reading an opinion column from an op-ed page of the finest US newspaper, 

one perhaps feels that the column is very familiar as if he or she had read it before, 

although the title and examples are somewhat new: a feeling of déjà vu. Our subjective 

experiences or general knowledge gained from earlier exposure to messages give us a 

“feeling of familiarity” to current messages though they are phenomenologically different 

from the earlier encounters. By repeated exposure to persuasive speeches, messages and 

advertisements, a person also learns prototypical arguments with respect to objects or 

issues. 

Schmidt and Sherman (1984) stated, “arguments that are frequently encountered in 

persuasive messages on a particular issue may be represented by a kind of generic 

position schema” (p.18). For instance, regardless of their position on the gay marriage 

issue, an ordinary American may know what constitutes the typical arguments from 
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either side on the issue. Individuals living in America also may develop some 

archetypical examples of anti-abortion messages from repeated exposure to various 

speeches, sermons, essays, columns and media advertisements (Schmidt & Sherman, 

1984). This feeling of familiarity makes our information processing faster and easier by 

playing a role of heuristics. On the other hand, it also makes recipients process and 

comprehend incoming messages within the boundaries of their prior knowledge and 

experiences, often resulting in a schema-driven memory error.  

It was Schmidt and Sherman (1984) who first investigated individuals’ schematic 

processing of persuasive arguments with a theoretical model. Criticizing the lack of 

consistency and theoretical power in explaining schema-driven memory construction of 

persuasive messages, Schmidt and Sherman (1984) pointed out three problems in this 

area of research.  

First, previous studies have not fully specified how different types of persuasive 

messages make a difference in remembering the messages. Second, little research has 

considered the time factor in the research design. Third, it has not been examined in what 

process people retrieve unseen arguments that have not actually been contained in the 

persuasive message. More than two decades after their seminal study, however, these 

three criticisms on the memory research for persuasive messages are still valid. Not only 

did few studies (e.g., Ford & Smith, 1991; Hunt et al., 1992) replicate Schmidt and 

Sherman’s (1984) study, but also there has not been much further theoretical 

advancement since their study. Hunt et al. (1992) argued that understanding how people 

represent persuasive information in memory is essential in persuasion research because 

this influences not only their immediate response to persuasive communications but also 



52 

 

the residual cognitive frame they are likely to access over time. Considering the 

importance of message typicality in persuasive communication, this lack of interest in 

this line of research is lamentable.  

A reason for this lack of research in the typicality effect regarding memory may be 

attributed to a difficulty of conceptualizing typicality. In other words, the concept of 

message typicality is not only abstract and broad, but also hard to define operationally. 

For instance, “atypical” in advertising is analogous to “unique,” “humorous,” or 

“distinctive,” and they are often used interchangeably. Typicality has also been used 

interchangeably with schema-congruency in many studies, even though the former is a 

term emphasizing a message’s generic characteristics while the latter is a term 

emphasizing a recipient’s perceptual judgment on the probability and likelihood of the 

message’s occurrence in the current context. However, both typicality and schema-

consistency are apparently derived from the same theoretical root, but are labeled 

differently. Indeed, Grasser and his colleagues used the term of “typical” and “atypical” 

interchangeably with “schema-consistent (or congruent)” or “schema-inconsistent (or 

incongruent).” In addition, those researchers who applied schema theories to typicality 

(e.g., Loken & Wards, 1990) and schema congruity (e.g., Meyers-Levy & Tybout,  1989; 

Mandler, 1982) shared the same literature (i.e., Rosch, 1978; Rosch et al., 1976) in 

defining each term. 

Typicality judgment is generally regarded as subjective because it is dependent 

upon an individual’s knowledge, experiences, intelligence, and so on. Consider the 

following examples.  

• The tabbed browsing is a great feature that is supported in most contemporary Web 
browsers but Microsoft.  
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• The tabbed browsing is a great feature that is used by Homer Simpson in the latest 
episode of the Simpsons.  

These two arguments were produced during the generation phase of the current 

study’s experimental stimuli for typical or atypical message that endorsed the Firefox 

Web Browser. The first argument was suggested as a typical one during the generation 

phase, while the second one was proposed as an atypical one. However, in a pretest with 

a separate pool of subjects (college juniors), the second sentence was rated more typical 

than atypical. To those who were grown up with television episodes of the Simpsons, the 

argument featuring a very familiar character may have sounded typical even though it is 

not likely that such an argument is common in describing the superiority of a Web 

browser.  

One’s typicality perceptions on an issue also could change as the issue evolves and 

debates begin to intensify. For instance, as the same-sex marriage debate rages on, a 

slippery-slope argument “Do you support polygamy? How about group marriage?” 

(“Debate over anti-gay marriage,” February 24, 2004) became the most frequently and 

widely used rhetorical questions among opponents of the same-sex marriage. Assume 

that a person who had no prior knowledge of the history related to the same-sex marriage 

debate. The person may think, “Why did he (the debater) talk about polygamy or group 

marriage when debating gay marriage?” But the slippery-slope argument may sound 

more “familiar,” “more banal,” and “more frequent,” once a person is involved in the 

issue.  

Despite the aforementioned disadvantage in defining typicality, Loken and Ward 

(1990) greatly contributed to the conceptualization of typicality. On the basis of literature 

in cognitive psychology and consumer research, they proposed four dimensions that 
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could help make a typicality measurement. According to Loken and Ward (1990), 

typicality refers to “the degree to which an item is perceived to represent a category” 

(p.112).  Four dimensions they identified as determinants of typicality judgment were as 

follows: 

(1) whether an item shares or does not share attributes with other items, (2) 

familiarity with an item’s meaning, (3) frequency of exposure to the item, and (4) attitude 

toward the item, that is, the positive or negative value associated with the item. (p.112).  

Although Loken and Ward’s (1990) dimensions are conceptualized to explain 

product typicality, their dimensions can be applied to identifying what is typical or 

atypical in persuasive communication. An argument’s typicality can be measured by,  

(i) whether it shares or does not share thoughts, ideas, or themes with other 

arguments in a message,  

(ii) whether it sounds familiar or unfamiliar with regard to the issue in debate,  

(iii) whether it may be heard or read frequently from other sources with regard to 

the issue.  

The first dimension is buttressed by the von Restorff effect. The generic label for a 

distinctiveness effect stems from von Restorff’s experiments in which her subjects 

showed better memory for the syllable in the isolation list (i.e., a syllable embedded in 

the numbers) than for the same item in the homogeneous list (Wallace, 1965). This von 

Restorff effect predicts that dissimilar or incongruent items standing out from a given set 

are better remembered than are the background items (Jacoby & Craik, 1979). Consider 

the following examples taken from an issue ad projected by a coalition of anti-drug 

activist groups (the New York Times, Oct 10, 2005): 
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“Marijuana could threaten your teen’s success.”  

(1) Marijuana can limit your teen’s academic achievement.  

(2) Marijuana can hinder a teen’s ability to learn.  

(3) Marijuana use is linked to poor grades.  

(4) Some frequent, long-term marijuana users complain of taste change  

     and lack of appetite.  

(5) Marijuana and underage drinking are linked to higher dropout rates 

One argument stands out from the message. In the arguments above, the fourth 

argument was changed from the original argument “Some frequent, long-term marijuana 

users show signs of lack of motivation.” Aside from its distinctiveness in syntax structure 

and in argument length, the argument “(4)” does not share the main idea with other 

arguments in the same message. As seen in this example, when a reader encounters a 

segment of text that does not share argument overlap with any of the current contents, 

effortful processes must be initiated (Kintsch and van Dijk, 1978; O’Brien & Meyers, 

1985). Researchers found that the increase in the use of effortful processes leaves a richer 

and more distinctive memory record for the initially unmatched item (Jacoby, Craik, and 

Begg, 1979; Jacoby & Craik, 1979; Anderson & Reder, 1979; O’Brien & Meyers, 1985; 

Hunt et al., 1992). In other words, the receiver confronted with an unexpected and 

distinctive persuasive argument may attempt to establish coherence that requires a more 

elaborative form of processing, which eventually leads to an enhanced memory for the 

distinctive argument (Hunt et al., 1992). 

In general, the distinctiveness effect underlies the whole mechanism of the SC + T 

model; therefore, it can be considered as the theoretical underpinning of the SC+T model. 

According to S. R. Schmidt (1991), an event is distinctive if it is “incongruous with 
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active conceptual frameworks, or that contains salient features not present in active 

memory” (p.537). Familiarity, the second dimension of typicality judgment, has also 

been postulated as a key element of typicality in numerous studies (e.g., Mantwill, 

Köhnken, & Aschermann, 1995; Malt & Smith, 1982). Some researchers also 

corroborated a positive relationship between frequency perceptions and typicality ratings 

(e.g., Ashcraft, 1978; Loken & Ward, 1990; Malt & Smith, 1982; Bourne, 1982).  

Little research has examined memory for typical or atypical persuasive messages in 

terms of the SC + T model. In the most valid application of the SC + T model to date, 

Schmidt and Sherman (1984) presented participants with a persuasive message in the 

form of an interview transcript of a hypothetical candidate. The transcript contained both 

typical and atypical arguments regarding four controversial social issues: abortion, gun 

control, capital punishment and legalization of marijuana. After reading the interview 

transcript, participants were given a memory test of either a recall or a recognition either 

immediately after their exposure to the stimuli or after a two-day delay. Results of 

Schmidt and Sherman’s (1984) study provided support for the SC + T model. Recall was 

guided by schema, yielding less forgetting over time for typical than for atypical 

arguments. In addition, intrusions of unseen arguments and recognition of non-presented 

arguments were more frequent for typical than for atypical arguments. However, 

recognition memory were better for atypical arguments both in an immediate and a 

delayed test, while the recognition accuracy dropped more rapidly over time for atypical 

arguments than for typical arguments.  

Ford and Smith (1991) applied the SC+T model to examine the effects of either 

typical or atypical messages for organ donation on recognition accuracy. Contrary to their 
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prediction, results showed that the typical (i.e., one-sided) arguments were more correctly 

recognized than the atypical (i.e., refutational two-sided) arguments. However, a closer 

look at these studies with deviating results shows possible conceptual and methodological 

shortcomings. From the conceptual point of view, there is no theoretical ground that a 

refutational message is equivalent to an atypical message. As noted, an argument sounds 

atypical when it is distinctive, not familiar, and rarely heard from the background theme 

that is discussed. Moreover, Ford and Smith’s (1991) studies did not even consider the 

typicality ratings, which is a necessary procedure to claim the validity of the typicality 

manipulations.  

Hunt et al., (1992) also tested the SC + T model in a 2 (typical vs. atypical) X 2 

(immediate vs. delayed) between-subject design. Participants in Hunt et al.’s (1992) study 

were given a print advertisement embedded in a bogus magazine supposedly developed 

for college students. In the ad, a new ball-point pen brand was promoted with a picture 

and an advertising message that was either typical or atypical of a normal ball-point pen 

ad. They failed in finding a significant main effect of typicality on recall. On the other 

hand, the recognition memory was affected by typicality; participants who received an 

atypical version of the ad scored significantly higher recognition than those who received 

a typical version both in an immediate and in a delayed test. The prediction that the 

atypical argument would decay faster than the typical one was rejected, with participants 

in the atypical version exhibiting increased recognition in a delayed test. However, there 

are also problems in Hunt et al.’s (1992) study. Even though their conceptualization and 

way of generating typical/atypical arguments are more reliable than those of Ford and 

Smith’s (1991), it is still arguable as to whether the arguments used in their experiments 
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are valid. That is, no manipulation check was reported regarding their examples for either 

the typical or atypical ad message. In the typical ad version, the pen was represented as 

one that would “fit your handwriting,” while in the atypical ad condition it was depicted 

as one that would “actually improve your handwriting.” (Hunt et al., 1992, p.349). As 

discussed earlier, the two day delay is also insufficient for them to claim generality of 

their findings in the delayed test.   

The lack of cumulative research findings in the delayed effect of a persuasive 

message’s typicality on the recipients’ memory motivated the author of the current 

research to test the Schmidt and Sherman’s (1984) findings that correspond to the 

predictions of the SC + T model. Thus, the following hypotheses were proposed:  

H1a: participants’ recognition performance will be greater for atypical than for 
typical arguments in an immediate test. 

H1b: Participants’ recognition performance will be greater for atypical than for 
typical arguments in a delayed test. 

H2. There will be a main effect of times of measurement on recognition 
performance. In other words, participants’ recognition performance will decrease 
over time. 

H3. The decrease of recognition performance over time will be greater for atypical 
arguments than for typical arguments. 

Shapior and Fox (2002) found that participants tested immediately were more 

confident in their judgment about atypical items than typical items. However, as memory 

becomes less certain over time, people tend to be more conservative in their recognition 

judgment about atypical items than typical items, but more liberal about typical than 

atypical items (Shapiro & Fox, 2002). Thus, Hypotheses 4 was proposed to find an 

interaction of typicality and retention interval on participants’ confidence in their 

recognition judgments.  
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H4. There will be an interaction effect of typicality and retention interval on 
participants’ confidence about their recognition judgments.  

H4a. Participants tested immediately will be more confident in their recognition 
judgments about atypical hits than typical hits. Therefore, there will be more 
“Sure” responses for atypical hits than for typical hits at the immediate test.  

H4b. Participants tested at a delay will be less confident in their recognition 
judgments about atypical hits than typical hits. Therefore, there will be less “Sure” 
responses for atypical hits than for typical hits at the delay.  

The following Figure 6 is a pictorial summary of proposed hypotheses (H1 to H3). 

This pictorial summary was drawn based on a simulation, slightly changing data from 

Smith and Graesser (1981).  

 

 
Figure 6. Pictorial summary of Hypotheses 1-3 
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If memory for a persuasive message shows different patterns of decay over time by 

message typicality, it renders an important research implication with regard to the sleeper 

effect. Previous studies that examined the sleeper effect did not examine whether 

presenting either typical or atypical arguments following a discounting cue may enhance 

or reduce persuasion over time.  

However, memory superiority does not necessarily lead to persuasion. It is possible 

that peculiar arguments may succeed in leaving a distinctive memory trace, but they may 

be less effective in persuasion than typical arguments. Attitude researchers have seldom 

examined the message typicality of attitude change. To address this issue, relevant 

literature is reviewed in the subsequent chapter.
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CHAPTER 3 
REVIEW OF THEORIES IN ATTITUDES 

The previous chapter discussed how comprehension and memory of persuasive 

campaign messages tends to be transformed and changed from the original ones. Attitude 

researchers have realized that schematic processing in the message comprehension of 

persuasive messages often results in an individual’s remembering a gist, not the verbatim 

text of the persuasive messages (Tourangeau & Rasinski, 1988). Whatever the precise 

form of an individual’s general knowledge about an issue or an object, it influences one’s 

attitudes toward the issue or the object by assisting the individual in comprehending a 

persuasive message and by influencing the representation of message in memory 

(Schmidt & Sherman, 1984).  

Although the importance of comprehension and memory representation of 

persuasive message has been emphasized ever since Hovland and his colleagues 

(Hovland & Weiss, 1951; Hovland et al., 1953), little scholarship has delved into how 

one’s schema-driven memory performance could make a difference in attitude change 

with the passage of time. Considering that the schema guides a recipient’s encoding and 

remembering of persuasive arguments, a persuasive message’s typicality should play an 

important role in an audience’s long-term memory representation of the persuasive 

message. Whether or not the memory advantage of an atypical message leads to the 

persuasive advantage is not known. To answer this question, related theories in attitude 

literature were reviewed.  
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The Effect of Message Typicality on Persuasion 

Typicality, along with argument quality, is one of the key factors that determine the 

effectiveness of persuasive communication messages since it influences one’s message 

comprehension and the memory representation of the message. An emerging question is 

which one of the two will lead to more persuasion. If either leads to more persuasion than 

the other, will the effect persist over time, or will it be changed?  

Answering these questions is not easy because it is hard to conclude whether a 

typical message is more positively evaluated than an atypical one, or vice versa, let alone 

the effect of message typicality on attitudes toward the object endorsed. Several 

researchers have argued that cognitive responses to different levels of typicality could 

influence valence and extremity of affective responses (e.g., Mandler, 1982; Meyers-

Levey & Tybout, 1989). Mandler (1982) assumed that attitudes toward attributes that are 

either typical or atypical of the original product category could be influenced by how 

smoothly the receiver processed those items. In general, items that are congruent with a 

category lead to favorable responses because people tend to have more favorable attitudes 

toward objects that conform to their expectations and allow predictability (Meyers-Levey 

& Tybout, 1989). However, other researchers propose an opposite scenario. Meyers-

Levey and Tybout (1989) explicated the opposite hypothesis:  “The novelty of the object 

increases arousal, and greater cognitive elaboration may occur in an effort to resolve the 

incongruity. [...] Moderate incongruities are regarded as “interesting and positively 

valued, thereby leading to more positive responses than ones elicited by schema 

congruity (p.40).”  

Meyers-Levy and Tybout (1989) also contrasted the effect of moderate item 

incongruity (or typicality) with extreme incongruity that they assumed generated more 
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negative evaluations because people were frustrated when they failed in resolving such 

incongruities. There are at least three obstacles to generalizing those assumptions, 

especially when the typicality is related to persuasive messages rather than product 

attributes. First, it is more difficult to distinguish a moderately atypical argument from an 

extremely atypical argument than to separate an atypical one from a typical one.  

Second, even though one could succeed in distinguishing typicality of persuasive 

messages in three levels, he or she still needs to control favorability to the persuasive 

messages. If an extremely atypical argument is genetically evaluated as more negative 

than others (i.e., moderately atypical and typical argument), one cannot argue that the 

typicality effect comes from elaborative cognitive processing, but rather it comes from its 

negativity.  

Finally, researchers could agree with the assertion that moderate/extreme 

incongruity leads to more elaboration in cognitive processing, however, whether or not 

resolving discrepancy in atypical items leads to more favorable attitudes is inconclusive. 

Presumably, it depends on other factors such as prior attitudes, source credibility, 

involvement and so forth. Nonetheless, some researchers assumed that an atypical 

message could induce more positive attitude change than a typical message simply on the 

grounds that the atypical one enhances attention, which in turn leads to more elaborative 

processing. But it is simplistic to say that an atypical message has a persuasive advantage 

due to elaborative processing, because attitude or decision making is not entirely a 

function of the amount of processing (e.g., Chattopadhyay & Alba, 1988; Chattopadhyay 

& Basu, 1990). Although there is reliable evidence that an atypical argument leaves more 

of a distinctive memory representation than a typical argument, whether that advantage 
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leads to persuasion is quite doubtful. In summary, such a non-monotonic relationship 

between typicality and persuasion is not only difficult to test but it is also contingent 

upon other factors.  

Affective evaluations of argument typicality 

Some scholars proposed the possibility that a typical argument is more persuasive 

because the typical message is perceived to be stronger in argument quality and is 

evaluated more favorably than the atypical message. One needs to be sure that what is 

defined as an atypical argument is conceptually different from a silly or a childish 

argument. Previous research suggested more positive evaluations about the typical items 

than about the atypical ones (e.g., Nedungadi & Hutchinson, 1985; Loken & Ward, 

1990). Loken and Ward (1990) argued that typical items are more positively evaluated 

because: (1) they have more valued attributes and, (2) familiarity increases likeability. 

Particularly, the second reasoning regarding the familiarity effect could be buttressed by 

the findings of Zajonc’s (1980) seminal study in which he demonstrated that mere 

repetitious exposure by Americans to some Chinese characters resulted in positive 

attitudes toward the objects.  

From a processing fluency point of view, typical arguments are also expected to 

induce more positive affective judgments. For example, Tvesky and Kahneman (1973) 

suggested that individuals often make judgments based on “the ease with which instances 

or associations come to mind” (p.208). A typical argument can be considered a stimulus 

that comes to mind readily. Lee and Labroo (2004) called it conceptual fluency. 

Whittlesea (1993) reported a study in which he found that participants liked the stimuli 

(common words) as a result of enhanced conceptual fluency (presented in a predictive 

context rather than a neutral context). Based on Whittlesea’s study, Lee and Labroo 
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(2004) also examined the effects of conceptual fluency on affective judgments. They 

assumed that the meanings of stimuli are more easily grasped when the stimuli are more 

readily processed. To test their assumption, they predicted that both perceptual1 and 

conceptual2 fluency led to more positive affective evaluations than neutral ones in a 

replication of Whittlesea’s (1993) experiment. Results of their study showed more 

favorable attitudes for those words in a predictive rather than a neutral context. Since a 

typical argument is more readily and fluently processed than an atypical argument, the 

former will be likely to lead to more favorable attitudes.  

If a typical message induces more positive affective evaluations than atypical one, 

how come so many advertising messages are using atypical concepts? Indeed, such an 

assumption that a typical argument brings about more favorable evaluations than an 

atypical may be controversial, because atypical arguments in some cases could be 

evaluated positively. In some cases, an atypical argument results in more favorable 

evaluations, when: (1) the audience is so familiar with typical arguments that they 

consider those typical arguments as banal, and (2) the atypical argument is both creative 

and informative.  In addition, as discussed earlier, atypical arguments are at least believed 

to leave a more distinctive memory representation than typical arguments. When 

Madison Avenue’s primary goal is to leave any segment of a persuasive message on 

consumers’ minds, then it makes sense that atypical concepts are used more than typical 

                                                 
1 To manipulate perceptual fluency, participants were first presented with a sentence, the last word of which 
was either the same or different from the target word that was presented immediately after the sentence for 
evaluation (e.g., ”They spent three hours looking for the house”: “house” or “drink”). 

2 Conceptual fluency was manipulated by presenting a target word in a predictive context of the sentence 
using semantic association between the last word and preceding sentence. For example, the preceding 
sentence in a predictive context was “The woman soaked the white sweater in some cold water” when the 
target word was “water.” For this target word, a neutral context was “The woman looked out of her window 
and saw the water” (Lee & Labroo, 2004, p.153) 
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ones in the advertising industry. To clarify this issue, two advertising campaign messages 

were provided as examples of either a typical or an atypical message. One of the 

following messages was adapted from Microsoft’s so called “Get the Facts” campaign. 

Microsoft launched the campaign against Linux, an open-source operating system, in an 

effort to check the spread of the public perceptions that Linux is more secure and more 

reliable.  

 [Example 1] “Customers say that reliability is very important to them and that they 
are hearing that Linux and Unix are more reliable than Windows. But more and 
more independent analysts and leading companies find that Windows Server 
System outperforms Linux on reliability and security. Get the facts, and make the 
decision that’s right for you” [Microsoft Get the Facts Home]  

With conceptual coherence and appropriate logical sequences, the above message 

in [Example 1] is presumably a typical one that advocates the better performance of 

Microsoft’s server system. In terms of logical sequences, it first refuted the opponent’s 

argument. Then this message reinforced Microsoft’s position with seemingly the third 

party’s endorsement followed by some remarkable cases that benefited from Microsoft’s 

operating system. Compare it with the he following message:  

[Example 2] “People told Columbus the world was flat. He didn’t insist it was 
round. He got a boat. People will tell you Linux and Unix are more reliable than 
Windows. We’re not telling you to insist they are wrong. Get the boat, and make 
the decision that’s right for you.”  

This is a message adapted from an ad campaign for a network solution company 

(The New York times, Oct. 4, 2005, C3). This message lacks conceptual coherence and 

logical sequences given that it is a message advocating a sever system. In other words, 

“Columbus” and “boat” are least expected words from one’s “Microsoft server system” 

schema. Presumably, the message shown in the second example will be rated as less 
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typical or atypical. However, there are several sophisticated rhetorical tactics in this 

message such as figurative comparisons, an innuendo3, and an indirect conclusion.  

Although some hypotheses regarding memory performance4 can be posited, it is 

hard to predict which one of those two messages will receive more positive message 

evaluations and subsequently lead to more persuasion.  

Typicality and Argument Quality 

One of the ways to compare a message’s persuasiveness by typicality is to consider 

argument quality in the persuasive message. Argument quality refers to “a recipient’s 

perception that a message’s arguments are strong and cogent as opposed to weal and 

specious” (Eagly and Chaiken, 1993, p.311). Argument quality was a construct proposed 

by Petty and Cacioppo and their associates (Petty, Cacioppo, & Hessacker, 1981; Petty, 

Cacioppo, & Goldman, 1981) in the development of Elaboration Likelihood Model 

(ELM), but has rarely been elaborated in literature. An earlier distinction of a strong 

argument was "...logically sound, defensible and compelling," whereas a weak argument 

was described as being "...open to skepticism and easy refutation" (Petty, Cacioppo, and 

Heesacker, 1981, p. 435). Another earlier work in the conceptualization of this term was 

the lack of scientific validity: "..the strong version of the message provided persuasive 

evidence (statistics, data, etc.) in support of the exam [...] the weak version of the 

message relied more on quotations, personal opinion and examples to support its 

                                                 
 3 According to the Oxford Dictionary, an innuendo is defined as “an allusive or oblique remark of hint, 
typically a suggestive or disparaging one.” Bell (1997) defined it as “a non-overt intentional negative 
ascription, whether true or false, usually in the form of an implicature, which is understood as a charge or 
accusation against what is, for the most part, a non-present party” (p.36). According to Wegner and his 
colleagues, an innuendo is consisted of a statement and a qualifier about the statement (Wegner, 1984; 
Wegner et al., 1981). In the example, the sentence “We’re not telling you to insist they are wrong” is an 
innuendo that is composed of a statement and a qualifier for denial.  

4 For example, recognition accuracy or response latency (Perfetti Beverly, Bell, Rodgers & Faux, 1987). 
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position...the strong arguments were selected from a pool that elicited primarily favorable 

thoughts in a pretest, and the weak counterarguments in a pretest" (Petty, Cacioppo, & 

Goldman, p. 850). A few consumer researchers (Areni & Lutz, 1988; Boller, Swash, & 

Much, 1990) challenged the lack of construct validity in defining this term, but there is 

still a tendency that this construct is used with a common-sense approach without 

identifying the underlying dimensions on which arguments may differ in "quality." Based 

on those definitions, Petty, Cacioppo, and Schumann (1983) reported that they pre-tested 

various arguments for disposal razors with regard to their “potency.” Then they reported, 

“In the strong arguments ad, the razor was characterized as “scientifically designed,” 

while the same razor was characterized as “designed for beauty” in the weak arguments 

ad” (p. 139). Five arguments from each version are as follows:    

The strong version of the Edge razor ad 

• New advanced honing method creates unsurpassed sharpness. 
• Special chemically formulated coating eliminates nicks and cuts and prevents 

rusting.  
• Handle is tapered and ribbed to prevent slipping. 
• In direct comparison tests, the Edge blade gave twice as many close shaves as its 

nearest competitors.  
• Unique angle placement of the blade provides the smoothest shave possible.  
 

The weak version of the Edge ad 

• Floats in water with a minimum of rust. 
• Comes in various sizes, shapes and colors. 
• Designed with the bathroom in mind.  
• In direct comparison tests, the Edge blade gave no more nicks or cuts than its 

competition. 
• Can only be used once but will be memorable.  (Petty et al., 1983, p.139).  
 

Areni and Lutz (1988) criticized Petty, Cacioppo, and Schumann’s way of 

conceptualization and manipulation of argument quality:  
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Examination of these arguments as well as the arguments used in the editorials in 
Petty, et al. (1981) leads to the conclusion that argument quality, as manipulated, 
may not be reflecting solely the logical aspects of a persuasive message. Rather, a 
considerable difference appears across conditions in the desirability of the 
arguments (i.e., attributes of the advertised razor). For instance, getting the 
"smoothest shave possible" is almost certainly seen as being quite desirable. It 
probably represents a basic objective of shaving. On the other hand, a razor that 
"can only be used once" is rather undesirable for most individuals. In fact, the two 
sets of attributes appearing in the two ads are so disparate in terms of their 
desirability that a subject seeing both ads might easily imagine that the ads are for 
two completely different products, one which is very good and one which is not. As 
a result, interpretation of past results associated with the argument quality construct 
must be tempered somewhat due to the nebulous nature of the construct, as 
conceptualized and operationalized. (Areni & Lutz, 1988, p.198).  

As seen in this observation, Petty and Cacioppo and their associates’ strong 

arguments were often associated with positive attributes of the objects while their weak 

arguments were associated with less positive or negative attributes (Eagly & Chaiken, 

1993). Thus, Areni and Lutz raised a possibility that this construct in previous studies of 

the ELM might be a measure of argument valence rather than argument strength. In fact, 

when Areni and Lutz tested this possibility in an experiment with previously tested 

arguments in Petty et al. (1983) and Petty, Cacioppo, and Goldman (1981), they found 

that the set of “strong” arguments ascribed more desirable attributes to the attitude 

objects, but there was no difference in subjects’ rating of perceived strength (i.e., 

likelihood) between strong and weak arguments. Nonetheless, the construct of argument 

quality has widely been used in persuasion research according to Petty, Cacioppo and 

their associates’ definition. For example, Zuwerink and Devine (1996) defined argument 

quality primarily in terms of "how worthy the arguments were of serious consideration 

and how difficult the arguments were to counterargue." They also revealed that, to 

maximize differences in message quality, they used "better initial arguments and 
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references to scientific studies in the strong message but weaker arguments and 

references to opinion in the weak one." (p.938). 

In spite of the difficulty in judging argument quality for either typical or atypical 

arguments, there are several reasons that typical arguments are believed to be stronger 

and to be more convincing than atypical ones in terms of argument quality: (1) A typical 

argument is less refutable than an atypical argument. Since a typical argument is more 

frequently used for the purpose of persuasion, it is likely that the typical arguments have 

been challenged more than the atypical ones, making the typical argument resistant to 

counterarguments; (2) A typical argument can be comprehended more easily and faster5 

than an atypical argument (Loken & Ward, 1990), since it is logically sequenced and 

conceptually coherent with a generic schema; (3) Typical arguments sound more logical 

and valid than atypical arguments since the former complies with common sense or 

ordinary people’s expectancy. For example, in a debate about gun control, a typical 

argument that reads “Gun control decreases the availability of guns to criminals” may 

sound more valid than an atypical argument that reads “Gun control decreases the killing 

of wildlife” (Schmidt & Sherman, 1984). To elucidate further, compare the following 

examples of typical and atypical arguments that were used in the previous studies.  

[Example 3: Typical] Capital punishment is irreversible - if new evidence later 
shows the person to be innocent, it is too late (Schmidt & Sherman, 1984).  

[Example 4: Atypical] Capital punishment increases the stress on judges and jurors 
since they are deciding on someone’s life (Schmidt & Sherman, 1984).  

 [Example 5: Typical] Marijuana could threaten your teen’s success (PARENTS 
campaign, the New York Times, October 10, 2005). 

                                                 
5 Both conceptual and perceptual fluency lead to more positive attitude change (Lee & Labro, 2004). 
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[Example 6: Atypical] Marijuana impairs your teen’s vision. (Schmidt & Sherman, 
1984) 

Presumably, typical arguments in both cases are stronger than atypical arguments 

in argument quality. An atypical argument also might be perceived as less strong in 

argument quality than a typical argument in that the former often employs some 

inappropriate rhetorical tactics such as “exaggeration,” “incorrect analogy,” “the slippery 

slope,” “inappropriate simile or metaphor,” and so forth. For example, this argument is 

proposed to ridicule the Supreme Court’s ruling that peer-to-peer (P2P) companies like 

Grokster could be held responsible for copyright infringement.   

[Example 7] “Should all gun, bullet, and knife manufacturers be held responsible 
for all law breaking activities perpetrated by their products?”    

What if that argument were used to defend Grokster’s copyright infringement case 
in the Supreme Court? Such an argument is probably the least likely to be heard in 
the Supreme Court. Compare the atypical argument with a typical one:  

[Example 8] “P2P technology should be protected under copyright law as long as 
they are capable of substantial noninfringing uses.”  

The atypical arguments above are likely to be evaluated as weaker arguments than 

the typical ones, because it lacks conceptual coherence and/or is not in a logical 

sequence. However, whether the typical argument has a stronger effect on attitude change 

than the atypical argument is hard to tell. At least, two other variables may influence the 

affective evaluations due to message typicality: (1) Who said that? – that is, an 

interaction of source credibility and message typicality; and (2) Will the message 

typicality effect on persuasion be persistent over time?  

 For instance, think about the aforementioned [Example 7] -- “Should all gun, 

bullet, and knife manufacturers be held responsible for all law breaking activities 

perpetrated by their products?” If that argument was made by a leading authority in 
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Internet copyright law who was a professor at Stanford University then the atypical 

argument may be viewed as a stronger argument than if it was said by a high-school 

student who enjoys downloading music from a peer-to-peer (P2P) service.  

Despite the importance of source-message congruence, it is not known whether the 

effects of message typicality on attitudes will be moderated by source credibility 

perceptions. In an effort to explore this issue, the following questions are raised in this 

present study.  

(1) How will message typicality influence the effect size of the sleeper effect?  

(2) If an interaction occurs, will the interaction of source credibility and message 

typicality on persuasion be stable over time or will it show a different pattern over time?   

To answer these research questions, relevant literature was reviewed in the 

following chapters.  

The expectation that message typicality will interact with source credibility 

perception elicited a question of how the interaction will affect an individual’s attitude 

toward the object endorsed.  A few researchers (e.g., Bohner & Insko, 1966; Sternthal, 

Phillips, & Dholakia, 1978; Kumkale & Albarracín, 2004) considered the joint effects of 

source credibility and messages on persuasion.  Among various types of the joint effects 

are source credibility and message discrepancy from a recipient’s initial opinions or 

attitudes (Bohner & Insko, 1966; Kumkale & Albarracín, 2004) and source-message 

(in)congruity. While the effect of the message’s discrepancy from a recipient’s prior 

attitudes has often been studied, little research has attempted to explain how the 

message’s discrepancy from a recipient’s source schemas interacts with source 

credibility. Those two areas are fundamentally different, because the former studies the 
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message’s congruency with a recipient’s prior attitudes or opinions. On the other hand, 

the latter investigates the message’s congruency with the recipient’s prior source schemas 

in which the message does not violate one’s knowledge or experiences about the source.  

In exploring this issue, an emphasis is given to whether the interaction effect will 

persist over time or whether it will show a different pattern over a passage of time. How 

the source credibility-message congruency6 plays a role in the persistence of attitude 

change is hard to answer because there is no single study available in U.S. refereed 

journals to date that has directly addressed this question. To answer this research 

question, it is necessary to review the sleeper effect as well as the source-message 

congruency effect on the persistence of attitude change.  

The Effect of Source Credibility on Attitude Change 

Ethos and Source Credibility 

The importance of source credibility in persuasion has been emphasized as early as 

during the time of Aristotle’s (trans. 2003) essay on Rhetoric. Strictly, the concept 

described in Aristotle's Rhetoric was not source credibility but ethos, but both concepts 

were often equated in (speech) communication research (Logue & Miller, 2005). In 

Aristotle's exposition, ethos referred principally to a speaker's character exhibited in 

speech (Logue & Miller, 1995). Aristotle (trans. 2003) identified a speaker’s character as 

one of three7 means of effective persuasion. Of the source character, Aristotle said,  

Persuasion is achieved by the speaker's personal character when the speech is so 
spoken as to make us think him credible. We believe good men more fully and 
more readily than others: this is true generally whatever the question is, and 

                                                 
6 A high-credibility source is expected to make a cogent or a typical message, while a low-credibility 
source is expected to a specious or a less typical message.  

7 Other two means are logical reasoning, and a consideration of the audience’s emotions that may put them in a 
certain mind.  
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absolutely true where exact certainty is impossible and opinions are divided. This 
kind of persuasion, like others, should be achieved by what the speaker says, not by 
what people think of his character before he begins to speak (pp.10-11). 

Inch and Warnick (2002) thus argued that a speaker’s credibility does not result 

from intrinsic characteristics of the speaker, but it results from the recipient’s impressions 

and beliefs about the source when the speech is spoken so as to make us think the source 

is credible. In this view of context-dependent source credibility, it is assumed that the 

perceptions about the credibility of an arguer may increase or decrease even within a 

speech or during the reception of a message, depending on how recipients perceive and 

react to the points made by the arguer (Inch and Warnick, 2002). Brooks and Scheidel 

(1968) empirically demonstrated this context-driven credibility judgment in the 

comparison of an experimental group whose attitudes toward the videotaped speaker 

(Malcolm X) were measured in a few break sessions and two control groups whose 

attitudes toward Malcolm X were measured either without a message or after presenting 

an uninterrupted speech (see Figure 7). 
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Figure 7. Evaluative responses (on a multiple 8-point semantic differential scale) toward 

the speaker over time intervals  

Analogous to Aristotle’s view that credibility “achieved by what the speaker says”  

might be attributed to “what people think of his character before he begins to speak,” a 

message recipient’s credibility judgment about a speaker could change with the 

interaction of an audience (Inch & Warnick, 2002). Inch and Warnick (2002) called the 

latter form initial credibility, and called the former derived credibility. According to Inch 

and Warnick (2002), “initial credibility is based on an arguer’s credentials, status, and 

reputation as known to recipients before they hear or read the message” (p.82). On the 

other hand, derived credibility “results from what is said in the message – the quality of 
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the claims and evidence used and the ways arguers employ their own expertise to get 

their claims accepted” (p.82).   

Factors Influencing Message Recipients’ Credibility Judgment About a Source 

Compared to ethos, source credibility is a relatively newer concept that largely was 

formulated after World War II by Carl Hovland and associates. However, nowadays it 

seems that both concepts undoubtedly overlap (Logue & Miller, 1995). While arguing 

that the two concepts cannot simply be equated, Logue and Miller (1995) attributed the 

merger trend to the Hovland school's contribution of giving operational meaning and 

measurable content to what Aristotle and others called ethos. Indeed, several researchers 

(e.g., Anderson & Clevenger, 1963; Baudhuin & Davis, 1972; Schweitzer, 1970) in 

speech communication measured the ethos in the same way that Hovland and his 

associates did. 

Hovland and his colleagues (Hovland & Weiss, 1951; Hovland, Janis, & Kelley, 

1953; Kelman & Hovland, 1953) made a lasting contribution to source credibility 

research by uncovering the factors that made a communicator credible to the audience. 

Generally, a communicator’s credibility refers to the communicator’s perceived ability or 

motivation to provide accurate and truthful information (Kelman & Hovland, 1953). In 

order to be evaluated as highly credible, a persuasive communicator should not only 

possess comprehensive knowledge or a skill in a particular area but also (s)he has to be 

trustworthy. There have been quite a few factor-analytic studies (see O’Keefe, 2002 for 

the list) to examine what dimensions constitute a person’s credibility judgments since 

Hovland and his colleagues initially conceptualized the concept with two factors – that is, 

a communicator’s expertise and trustworthiness. Even though findings obtained from 

those factor-analytic reviews have different names for dimensions, most of them can be 
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converged into two broad dimensions that Hovland and associates earlier defined; a 

source of a persuasive message can be perceived as credible if he or she is expert and/or 

trustworthy (Lashbrook et al., 1977; Sternthal, Phillips, & Dholakia, 1978; Tormala & 

Petty, 2004; O’Keefe, 2002; Olson et al., 1984l; Ohanian, 1990).  

The expertise factor consists of scale items such as expert, qualified, experienced 

(Applbaum & Anatol, 1973; Wu & Shaffer, 1987; Harmon & Coney,1982) and 

knowledgeable (Wu & Shaffer, 1987). Source of the persuasive communication is 

considered as being trustworthy if he or she is unselfish, honest, fair or unbiased, 

believable and trustworthy (Applbaum & Anatol,1973; Dean & Biswas, 2001; Dholakia 

& Sternthal, 1977; Harmon & Coney,1982; Lafferty & Goldsmith, 1999; Lashbrook et 

al., 1977; McGinnies et al., 1974; McGuire, 1969; Ohanian, 1990; Sternthal; Dholakia, & 

Leavitt, 1978; Wu & Shaffer, 1987).   

However, researchers often face two dilemmas in conceptualizing source 

credibility. The first dilemma is that these two factors of perceived credibility are often 

independent of each other. In other words, it is possible that a source can be perceived to 

be an expert without creating the perception of trustworthiness, or, vice versa. Another 

dilemma is that it is not easy to experimentally manipulate the construct considering both 

factors together. Since it is difficult to do so, researchers often consider either one of the 

other (e.g., Priester & Petty, 2003; Szybillo & Heslin; Ziegler, Diehl, & Ruther, 2002; 

Petty, Cacioppo, & Goldman, 1981), depending on their research questions. Some 

researchers (e.g., Priester & Petty, 2003; Szybillo & Heslin) prefer trustworthiness to 

expertise because it is the trustworthiness factor that really matters in human relations. In 

the field of public relations, most problems in terms of source credibility are related to a 
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situation in which a source violates some ethical rules that regulate the profession – that 

is source trustworthiness (e.g., Elliott, 2005; Kirkpatrick, 2005). This does not mean that 

the expertise factor is less important than the trustworthiness factor. When it comes to a 

decision-making situation such as the purchase of a highly-involved product (e.g., car, 

computer), expertise is more important than trustworthiness. When a researcher managed 

to manipulate either one of the two factors, he/she should be wary of using the term of 

source credibility. For instance, some researchers referred to “source trustworthiness” 

(Priester and Petty, 2003) or “source expertise” (DeBono & Harnish, 1998; Wood & 

Kallgreeen, 1988; Maddux & Rogers, 1980), when they only manipulated one dimension 

of source credibility.  

In persuasion literature, it is a well-accepted premise that a highly-credible 

source/endorser will induce more positive attitudinal and behavioral change toward the 

position advocated than will a less-credible source (Tripp, Jensen, & Carlson, 1994; 

Wang, 2005). For instance, Wang (2005) compared the average ratings about movies 

endorsed by institutional sources and by Web users. Results from Wang’s study showed 

that participants perceived institutions’ average ratings as more credible than consumers’ 

average ratings. There has been considerable support in the literature for the notion that a 

highly-credible source will have a positive message effect on people’s evaluations about 

the endorsed product/brand (Atkin & Block, 1983; Craig & McCann, 1978; Goldsmith, 

Lafferty, & Newell, 2000; Lafferty & Goldsmith, 1999; Priester & Petty, 2003) compared 

with a low-credibility source.  

Thus, the following hypotheses were proposed.  

H5a. A highly credible endorser will induce more attitude change than a less 
credible endorser instantaneously.  
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H5b. A highly credible endorser will induce more attitude change than a less 
credible endorser after a two-week delay. 

However, literature (Eagly & Chaiken, 1993; Inch & Warnick, 2002; O’Keefe, 

2002; Pratkanis & Aronson, 1992) in persuasion also discusses the strategy that less 

credible sources could take to enhance their persuasiveness. Referring to the importance 

of derived credibility, Inch and Warnick (2002) articulate that the challenge to enhance 

credibility of a less credible source could be achieved “through and by means of the 

message itself” (p.85). That is, to increase persuasion, a low-credibility source should 

make either cogent arguments or speak against his/her self-interests. This approach to 

enhancing persuasiveness from a low-credibility source has received sporadic research 

attention (e.g., Walster, Aronson, & Abrahams, 1966; Eagly, Wood, & Chaiken, 1978; 

Ziegler, Diehl, Zigon, & Fett, 2004).  

An emerging question is whether or not the endorser credibility effect will prevail 

over the message typicality effect, with more attitude change from a highly-credibile 

source regardless of message typicality. Otherwise, will it make a different pattern in an 

interaction with message typicality? In the previous chapter about the effect of message 

typicality on persuasion, it was argued that a typical message would have a persuasive 

advantage over an atypical message, but it would be hard to conclude the message 

typicality effect without considerations for source credibility and the passage of time. 

Little scholarship has examined the role of message typicality in attitude change let alone 

the interaction between typicality and source credibility. Based on an assumption that 

match or mismatch8 between message typicality and source credibility may cause schema 

                                                 
8 A highly credible source is often expected to make a cogent or a typical argument. On the other hand, a 
recipient may be less surprised when he or she finds a less cogent message or an atypical message from a 
low-credibility source.  
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unexpectedness/incongruence in information processing, a schema-congruency effect was 

reviewed.  

The Schema-Congruency Effect  

Since we live in a media-saturated environment in which we are constantly 

encountering ads, news, gossip and rumors from sources that vary widely in credibility, 

the issues regarding source memory in general and source credibility in particular have 

important social implications for everyday life (Schacter, 1996). For instance, by 

remembering that the source of a story was a supermarket tabloid such as the National 

Inquirer and not the New York Times, one can evaluate the veridicality of the purported 

rumor (M. K. Johnson et al., 1993). Thus, a person’s attitudes or judgments about an 

object are often rated or decided by the match/mismatch of the object with the category in 

which the object is evaluated.  

A fundamental question in social cognition is how messages that are congruent or 

incongruent with the recipient’s prior knowledge or experiences are represented in 

memory and how that cognitive representation affects attitudes toward the object (Devine 

& Ostrom, 1985; Judd, & Kulik,1980). Research about the role of source perceptions in 

accepting a message can be traced back to as early as Lorge (1936) and Asch (1948). In 

the classic study of source prestige, Lorge (1936) demonstrated that people’s ratings of 

agreement with the quote “Those who hold and those who are without property have ever 

formed two distinct classes" changed as the source changed from Karl Marx to Thomas 

Jefferson. Similarly, a statement “Service to the people is more valuable than itself” 

might be represented differently if attributed to Mother Theresa versus Saddam Hussein 

(Slater & Rouner, 1997, 975). 
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As such, a quote or an argument can lead to entirely different evaluations, 

depending on the source to which it is attributed. In fact, each side advocating different 

views about a controversial issue often adopts a quote that is tightly tied to the 

opponent’s message. For instance, in the 1990s, the famous sentence from Martin Luther 

King, Jr.’s speech -- “I have a dream, that my four little children will one day live in a 

nation where they will not be judged by the color of their skin, but by the content of their 

character.”  -- was adopted by the group least expected to use it: opponents of affirmative 

action (McGlone, 2005).  

There is a similar example. The following sentence comes from Dante Alighieri’s 

The Divine Comedy.   

[Example 9] “The hottest places in hell are reserved for those who, in time of great 
moral crisis, maintain their neutrality.” 

The famous sentence was previously quoted by JFK and Martin Luther King, Jr. 

However, it will generate entirely different cognitive responses and attitudinal 

evaluations if it is addressed in a religious right group’s message to buttress the following 

argument:  

[Example 10]  “Our society should not show contempt for those who draw political 
arguments from their faith and refuse to settle for a Godless middle ground in 
morality.”  

As seen in those examples, the same message could generate different cognitive 

responses and different evaluations depending upon to whom the message is attributed. 

The schema-driven expectancy during one’s processing of an incoming message is 

dependent on his or her previous knowledge or experience about the message’s source or 

a source schema. A source schema refers to the conflux of semantic knowledge and 

episodic experiences that help identify the source with the content of their messages. This 
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schematic judgment about the source of information often regulates how people process 

information from each source. The audience of any type of communication distinguishes 

the sources of information, such as speakers or media, based on source schemas, so long 

as the sources in general make meaningful statements that fit their role and the social 

situation (Bayen et al., 2000). In this process, a message recipient continuously engages 

in a source-monitoring9 task so as to extract the real meaning from the message source. 

For instance, assume that a person read the following atypical argument in a paper: “I 

would say same-sex couples should be happy that they are not allowed to get married. It 

is not a disadvantage—it’s a benefit.” Exposed to this atypical argument, one may try to 

figure out who is the source of this message. Whether the source of that argument is 

presented as being a top Vatican Cardinal or a radical feminist makes a significant 

difference in an audience’s message processing. In a similar context, a statement that 

“What this country needs is another Ronald Reagan” will be heard as more ironic if it is 

made by a liberal Democrat than if it is made by a conservative Republican (Wyer, 

2004).  

Indeed, this real-world example of source-schema driven information processing 

was tested by Mather et al. (1999) who examined how individuals’ schematic knowledge 

or experiences influenced their source-schema congruent message processing when 

source-specifying features were less available. They provided participants with several 

statements that fit the particular stereotypes for either a Republican or a Democrat. In two 

                                                 
9 Johnson and her colleagues (M. K. Johnson et al., 1993) have proposed a theoretical framework called 
source-monitoring framework (SMF) to integrate diverse source-memory-misattribution phenomena. 
Source monitoring is defined as “the set of processes involved in making attributions about the origins of 
memories, knowledge, and beliefs (M. K. Johnson et al., 1993, p.3). In this theoretical framework, general 
knowledge about how particular sources may relate to a remembered event plays a critical part in the 
attribution of a source to the matched event (Mather et al., 1999). 
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separate videotapes, those statements were read by a woman who was labeled as either a 

Republican or a Democrat. Half of the statements read by the woman corresponded to a 

political label schema, while the other half did not. Two factors (i.e., age and focus of 

attention) were the main interests of their study. Results showed that older adults were 

more likely than younger adults to make schema-consistent source misattributions when 

assigning spoken statements to speakers, i.e., to misattribute a liberal political statement 

to a Democrat rather than the Republican who actually said it. Aside from this aging-

related issue, their study demonstrated that relying on source schemas could lead to 

problems when specific qualitative information describing the source did not match the 

source schemas.  

Researchers have argued that the extent to which a person cognitively responds to 

different levels of source-message incongruity can affect the person’s attitudes toward the 

object discussed. In general, source and message are incongruent in two cases.  

First, a source can disconfirm an audience’s expectation by addressing a message 

that is against his/her self-interest. This case has been scrutinized in terms of source 

attribution and source consistency (Walster, Aronson, & Abrahams, 1966; Eagly, Wood, 

& Chaiken, 1978; Ziegler, Diehl, Zigon, & Fett, 2004). Some researchers inspired by 

attribution theory assumed that a message recipient might infer different reasons why a 

communicator presents a certain position (Bohner & Wanke, 2002). It was known that 

more persuasion occurred when the advocated position disconfirmed the audience’s 

expectations even when it was proposed by a low-credibility source (O'Keefe, 2002; 

Pratkanis & Aronson, 1992, Walster et al., 1966). Eagly, Wood, and Chaiken (1978) 

found that a communicator who advocated a pro-environmental policy was more likely to 
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affect recipients’ attitudes when the source was believed to be a pro-business affiliation 

than when the source was depicted to be someone with pro-environment affiliations. 

A study by Walster et al. (1966) varied the persuasive messages with source 

credibility variations. The evidence from Walster et al.’s (1966) research suggests that 

communicators could make themselves perceived as more credible by delivering 

messages that disconfirm audiences’ schematic expectation of communicators’ views. 

They presented participants in their experiments with a newspaper clipping of an 

interview with Joe “the Shoulder” Napolitano, who was identified as a serious criminal. 

In one experimental condition, Joe “the Shoulder” argued that criminal justice should be 

tougher. In another condition, participants heard his criticism of the harshness of a 

judicial system and his suggestion for more leniency and less severe sentences. They ran 

a parallel set of experimental conditions in which the same arguments were attributed to a 

respected public official. Results demonstrated that when Joe “the Shoulder” was arguing 

for stricter and severe court sentences, the low-credibility source was as effective as was 

the high credible source (i.e., the respected public official). Walster et al. (1966) thus 

argued that a communicator’s persuasiveness does not come entirely from source 

credibility, but rather comes from the interaction between the source credibility and 

source schemas. They focused especially on recipients’ schema-expectancy of 

communicator’s self-interest in the effect of persuasive communications. That is, when 

the audience perceives the persuasive communications to be contrary to a 

communicator’s self-interest, it may override the effect of low-credibility, resulting in 

attitude change even in the discounting cue setting. For instance, a female gossip 

columnist who was presented as a low-credibility source in Hovland and Weiss’s (1951) 
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study may have been far more effective than the highly-credible counterpart if she was 

arguing against her own best interest (Walster et al, 1966). The crucial point is that 

audiences’ knowledge of the background and self-interest of source (or source schemas) 

lead them to expect schema-congruent messages before they listen to an actual message. 

When the audience receives the contradictory communication that disconfirms their 

initial expectations of a low-credibility source, they may perceive the message as credible 

unless they are suspicious that some kind of pressure may have induced the low-

credibility source to express their message (Pratkanis & Aronson, 1992). 

Another case in which a low-credibility source may generate a positive response to 

his or her position is when the low-credibility source makes a cogent or a typical message 

with which many people would agree. This case has rarely been investigated in 

persuasion research. Source credibility refers to a message source’s perceived ability or 

motivation to provide accurate and truthful information (e.g., Kelman & Hovland, 1953). 

As noted, source credibility is a sort of source schema in that people generally expect to 

hear common, familiar, and frequently heard arguments from a highly-credible source. 

For instance, if the President of United States made uncommon, unfamiliar, and rare 

arguments to sell his/her policy positions, people might be embarrassed. Therefore, the 

more credible a source is, the more he or she should reflect typical ideas and thoughts in a 

society. However, it does not mean that a highly-credible source always makes a typical 

argument. Highly credible sources often come up with atypical arguments or uncommon 

ideas in the expectation of making their message more memorable or in the consideration 

of audience levels of knowledge or understanding.   
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Although a typical message is more likely to induce attitude change, it is also likely 

that that an audience’s awareness of source credibility would moderate the effect of 

typicality on evaluations about an attitudinal object. For example, an argument, “Should 

all gun, bullet, and knife manufacturers be held responsible for all law breaking activities 

perpetrated by their products?” could be less effective in persuasion than a typical one, 

“P2P technology should be protected under copyright law as long as they are capable of 

substantial noninfringing uses.” However, to which source those arguments were 

attributed also makes a difference in persuasion. If the atypical argument “should all 

gun…” is attributed to a Stanford University professor and authority in cyber law, then it 

could receive a more positive evaluation than if it is attributed to a less credible source 

(e.g., a high-school student). A logical jump or weird comparison made by a Stanford law 

professor could be perceived as being funny or sarcastic, while the same logical fallacy 

could generate unfavorable evaluations when it is attributed to an anonymous high-school 

student on a Web bulletin.   

Despite many implications that the source-message (in)congruency effect may give, 

its effect on persuasion has rarely been investigated. Devine and Ostrom (1985) observed 

that a juror’s source credibility perceptions provided a vital key to interpreting the 

validity of a witness's testimony. In their experiments that simulated the criminal court 

system, the evaluation of source credibility (no relationship with the defendant vs. the 

defendant’s sister) and its association with testimony contents (inconsistent testimony) 

were critical components of the participants’ (i.e., juror) pre-deliberation task. There have 

been a few attempts in marketing research that examined the source-message congruity 
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effect on persuasion (Kirmani & Shiv, 1998; Mandler, 1982; Meyers-Levey & Tybout, 

1989; Hunt & Kernan, 1984; Sujan, Bettman, & Sujan, 1986).  

Kirmani & Shiv (1989) examined the conditions under which source-congruity 

influenced brand attitudes. Defining source congruity as the degree of match between 

accessible endorser associations and brand association, participants in one of Kirmani and 

Shiv’s (1989) experiments watched a rugged watch ad endorsed by a celebrity (i.e., Clint 

Eastwood). In the high-congruity condition, the watch was positioned as “a watch for the 

rugged,” while in the low-congruity condition, the same watch was positioned as “a 

watch for the romantic.” To reinforce participants’ perceptions about Clint Eastwood’s 

characteristics, a photo in which he was pointing a gun was also shown to the 

participants. There was a significant interaction effect of issue-relevant elaboration and 

congruity: When participants’ issue-relevant elaboration was high (i.e., brand 

processing), brand attitude was more favorable under high than it was under low 

congruity. Under the low issue-relevant elaboration condition (i.e., ad processing), 

however, brand attitude was not significantly different across the level of congruity. 

Similar results were found when the source-message congruity was manipulated by only 

varying the endorser (i.e., either Tom Hanks or Clint Eastwood) while the ad message 

(i.e., “a watch for the rugged”) was the same across the subjects.  

A slightly different version of source-message congruity has been tested in a few 

experiments called “salesperson schema” (Sujan, Bettman, & Sujan, 1986; Hunt & 

Kernan, 1984; T. Stafford & M. Stafford, 2002). In this salesperson schema research, 

Hunt and Kernan (1984) directly examined the effects of expectancy disconfirmation on 

attitudes in the interaction of source credibility and message typicality. Three groups of 
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subjects in Hunt and Kernan’s (1984) study were informed that they would see a clock 

radio ad in which the company’s spokesperson would talk about his experience with the 

new clock radio. Then, two groups of participants were given a booklet that contained the 

test ad for the clock radio. Subjects in an expectancy-confirmed condition read an ad that 

made superior claims on all salient features of the clock radio. On the other hand, 

counterparts in an expectancy-disconfirmed condition were given an ad that limited such 

claims to all but one product feature. To the subjects in the third group (an expectancy 

group), no ad was given, but they were asked to respond to items designed to measure 

their pre-message expectancies. Results showed that an ad in the expectancy-

disconfirmed condition resulted in more persuasion than an ad in the expectancy-

confirmed condition. A post-hoc analysis was done to examine whether or not enhanced 

credibility perceptions are positively related to persuasion. As expected, source 

credibility ratings influenced persuasion only in the expectancy-disconfirmed group.   

In Sujan et al.’s (1986) study, participants read a description of either a computer or 

a clothing salesperson, the opening statement used by each salesperson, and the product 

arguments used by the salesperson to persuade the customers. In a schema-incongruent 

version, a product-oriented opening statement (i.e., There is a particular computer I’d like 

you to see) was presented to the computer salesperson, whereas a customer-oriented 

statement was (i.e., We have several suits that you can try on) presented to the clothing 

salesperson. In the schema-congruent version, a product-oriented statement was matched 

to a clothing salesperson, with a customer-oriented statement being matched to a 

computer salesperson. Then, they had subjects read six arguments presented by the 

salesperson advocating the product. All six of the arguments were either strong or weak 
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arguments. In other words, their research was deigned in a 2 (positive/negative 

salesperson schema) X 2 (an opening statement’s match/mismatch to the salesperson 

schema) X 2 (strong/weak arguments) between-subject design. They predicted that 

because more elaborative processing occurs in the source-message incongruent 

conditions, product evaluations would be affected by argument quality only when the 

message was discrepant from the salesperson schema. In other words, in the schema-

incongruent conditions, strong arguments resulted in higher product evaluations than did 

weak arguments. Their assumption that any kind of schema-incongruency will make a 

recipient elaborate a message is reasonable. Can such an assumption be applied to a 

situation where one’s schematic expectation is violated due to an incongruency between 

source credibility and message typicality? Indeed, people tend to expect a message to 

contain more valid arguments when it stems from a highly-credible source than from a 

less credible source (Chaiken & Maheswaran, 1994). Hence, a highly-credible source is 

expected to make more typical arguments in a well-organized message structure than a 

less-credible source.  It would not be surprising if an atypical argument were related to a 

low-credibility source. 

However, the initial amount of attitude change induced by an atypical message 

from a highly-credible source will be smaller than that by a typical message from the 

same source. When a highly-credible source makes a typical (or strong) message, it 

should lead to the greatest attitude change among all possible conditions. But the 

incongruency caused by an atypical message from a highly-credible message still 

motivates a reader to reduce the cognitive conflict, and thus to elaborate the message, 

which in turn induces attitude change that may persist over time. Then, one can expect 
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less decrease in the amount of attitude change with the passage of time when an atypical 

message is presented than when a typical message is presented by a highly-credible 

source10. Consider the aforementioned [Example 711] and [Example 812].  

If both arguments were made by a a professor at Stanford University who was a 

leading authority in Internet copyright law to defend the P2P service in the online music 

copyright infringement case, [Example 8] may induce more positive opinion change 

immediately after the message exposure. The argument in [Example 7], if it was told by 

the highly-credible source, could also induce a positive attitude change. In addition, as 

the schema-incongruency effect assumed, the audience will elaborate this atypical 

message to figure out why the credible source argued in such a way. Thus, the audience 

of the message can better remember the source of the atypical message even after a lapse 

of time than he or she remembers the source of the typical message. In this case, an 

atypical message from a highly-credible source is less effective in persuasion than a 

typical message from the same source in an immediate test, but attitude change induced 

by the former may be more persistent or less declined over time than attitude change by 

the latter. Thus presenting some atypical arguments could be an effective message 

strategy for a high-credibility source.  

A low-credibility source also could be used for strategic communication. 

Discussing the influence of spokesperson trustworthiness on message elaboration and 

                                                 
10 According to a sleeper effect, persuasion from a high credibility source decrease rapidly because of 
source-message dissociation or a more rapid decay of source information than a message.  

11 “Should all gun, bullet, and knife manufacturers be held responsible for all law breaking activities 
perpetrated by their products?” 

12 “P2P technology should be protected under copyright law as long as they are capable of substantial 
noninfringing uses.” 



91 

 

attitude, Priester and Petty (2003) argued the following with the sub-heading “why to use 

untrustworthy endorsers”:   

Given that the goal of advertising is to influence a consumer’s behavior over a long 
period of time and in the face of counter-persuasion attempts by other 
advertisements, it is sensible for marketers to be interested in establishing 
thoughtful (i.e., elaborated) attitudes toward the product that are able to persist, 
resist, and guide behavior. And the use of an untrustworthy endorser might be a 
useful strategic tool in accomplishing this very goal (p.419).  

The rationale for their argument is that messages delivered from a low-credibility 

source could generate more cognitive thoughts probably because people will be skeptical 

of messages from the low-credibility source. But the use of an untrustworthy source 

without the consideration of any argumentation strategy may not produce persuasion 

because the low-credibility source may bias the processing of persuasive arguments. 

However, if an untrustworthy source makes some cogent arguments or if the 

untrustworthy source speaks against his/her self-interest, it may induce more positive 

cognitive responses, which, in turn, leads to persuasion.  

A less-credible source who makes typical arguments may induce attitude change in 

certain cases. First, a recipient may disregard the discounting information when 

arguments in the typical message have merit despite the expectations induced by the 

discounting cue (Kumkale and Albarracín, 2004). The higher one’s motivation to process 

the message, the more likely the cogent message is to induce attitude change after a lapse 

of time. However, even in this case, the initial attitude change could be suppressed or 

reduced on the awareness of the discounting cue. But what will happen if the recipient 

forgets the discounting cue or if he/she cannot match persuasive communication with the 

source cue over time? Then, the cogent message will be awakened and may influence 

one’s opinion change after a delay.  
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Thus, another consideration to develop a strategic persuasive message for a low-

credibility source is a “time” factor. There is a possibility that the negative effect of low 

credibility can be minimized over time as a result of source-memory decay or 

desensitization to the impact of the discounting cue.  

An interaction between message typicality and source credibility in terms of 

attitude change and its persistence over time is important because in previous research it 

is known that a persuasive message projected by a low-credibility source has a delayed 

effect on attitude, which is generally known as the sleeper effect. The assumption of the 

sleeper effect is that information in a message and a source cue are dissociated or 

decayed differently with the passage of time. However, it is not known whether the 

interaction between time and source credibility could be affected in the presence of 

different levels of message typicality. To explicate this process, related literature in the 

sleeper effect is reviewed in the subsequent chapter.   

The Sleeper Effect  

Theoretical Definition of Sleeper Effect  

The sleeper effect is a phenomenon in which a persuasive communication from a 

low-credibility source has greater persuasive impact after a lapse of time than it did 

immediately following exposure (Cialdini & Petty, 1981). The term “sleeper” stems from 

an expectation that the long-term effect is larger than the short-term effect in some 

manner – that is, the effect is asleep but awakes to be effective later (Mike Allen & Stiff, 

1998).  

Original findings. More than a half-century ago, Hovland and his colleagues 

(Hovland et al., 1949; Hovland & Weiss, 1951) demonstrated that individuals who were 

suspicious of the source of persuasive messages tended to be less responsive to such 
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communications, resulting in an initial gap in the amount of opinion changes, depending 

on the credibility of sources. However, the gap in the amount of opinion change was 

narrowed with a four-week time interval.  

In their studying of the effectiveness of Army propaganda films, Hovland, 

Lumsdaine, and Sheffield (1949) reported that opinion change induced by the films was 

sometimes greater after a lapse of time than immediately after exposure. In a subsequent 

study, Holvand and Weiss (1951) varied the credibility of the message source with an 

identical persuasive communication message. Examining the amount of attitude change 

over time, they found that the initial opinion change was greater for a message from a 

high-credibility source than a message from a low-credibility source. However, contrary 

to conventional wisdom, there was no significant difference in opinion change induced 

by varied credibility at three to four weeks after message exposure. Specifically, opinion 

change in the high credibility source condition showed a significant drop between time 

intervals, but there was a non-significant increase for the message from the low 

credibility source (Schulman and Worrall. 1970).    

Forgetting hypothesis. The initial account for this effect was the source forgetting 

hypothesis in which “forgetting is the rule, but the source of information is more quickly 

forgotten than the material presented” (Hovland et al., 1949, p.196). The forgetting 

hypothesis (or the Yale model) predicts that “Attitude change by participants measured at 

the delayed post-test will be greater for the low credible message source than the high 

credible message source” (Mike  Allen & Stiff, 1989, p.414) 

Dissociation hypothesis. However, this initial hypothesis was challenged by a 

contradictory finding (Hovland & Weiss, 1951) that even individuals who showed the 
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sleeper effect were able to recall the source, albeit with lower credibility, thereby failing 

to support their original interpretation. Thus, Hovland and Weiss (1951) proposed an 

alternative explanation called the dissociation hypothesis. The dissociation hypothesis 

explains that attitude is initially influenced by both the source and the contents, but over 

time the contents are dissociated from their original source, resulting in attitude change 

only by the original messages (Priester et al., 1999). In other words, in the long term, the 

credibility of the source is not relevant to the final attitude, and the effect of credibility 

will diminish over time (Mike  Allen & Stiff, 1989). Thus, in general, it is predicted that 

“Attitude change by participants measured at the delayed post-test will not be 

significantly different between a highly credible message source and a less credible 

message source” (Mike  Allen & Stiff, 1989, p.418). The dissociation model assumes that 

persuasion is a function of both the source and the content of the message. However, in 

this model, source credibility is considered to function only in the short term to overstate 

or understate the eventual impact of the message.   

Conditions for the sleeper effect. Nevertheless, the sleeper effect has often been 

criticized for the difficulty in replicating its original effect as Hovland and his colleagues 

showed (Cook et al., 1979; Gillig & Greenwald, 1974).  Amidst the confusion and 

controversy, researchers have turned their attention from the existence of the sleeper 

effect to the theoretical conditions under which a sleeper effect may or may not be 

observed (Lariscy & Tinkham, 1999). Attempts to demonstrate the sleeper effect suggest 

that it is obtained only in a limited set of circumstances (Hannah & Sternthal, 1984). 

Gruder et al.’s (1978) study suggested that an absolute sleeper effect could be found 

when: 1) a persuasive message has a substantial initial impact on attitude; 2) this change 



95 

 

is totally inhibited by a discounting cue; 3) the cue and messages are dissociated over 

time; and 4) the cue and message are dissociated so quickly that the message by itself still 

has some impact when dissociation occurs. 

Deferential decay hypothesis. However, even when these conditions were 

satisfied, Gruder and his colleagues (1978) suggested that the effect only occurred in the 

participants group that received the discounting cue after the persuasive message. This 

finding that the sleeper effect failed repeatedly when a low-credibility source was 

available as a discounting cue at the time of the message presentation was also confirmed 

in Pratkanis et al.’s (1988) elaborate study. When it comes to the effect of the timing-of-

source-information variation, their replication of 16 computerized experiments resulted in 

no sleeper effect with the discounting-cue-before manipulation. The failure to obtain a 

sleeper effect using the source-cue-before procedure prodded researchers to propose 

alternative explanations for the sleeper effect. Indeed, Pratkanis et al. (1988) proposed the 

differential decay hypothesis based on the primacy-recency analysis. They state, “a 

sleeper effect results when message and cue have near initial impact, but the impact of 

the cue decays more rapidly and independently than that of the message. According to the 

differential decay interpretation, a sleeper effect is not likely to occur when discounting 

information precedes the message. In such cases, subjects may be more disposed to 

counterargue with the message as they read it. Thus, the persuasive impact of the 

message is attenuated, and the message and source are more likely to form a unit in 

memory” (Pratkanis et al., 1988, p.215). In other words, a perceiver in this condition may 

wonder, “why bother reading an article already proven to be false?” (Priester et al., 

1999). Based on that finding, Petty and Cacioppo (1996) also supported the differential 
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decay hypothesis arguing that “This result suggests that the assumption regarding the 

separate lives of the cue and message is, in many instances, incorrect” (p.90).  

Sitton and Griffin (1980) provided a similar explanation based on the interference 

effect and recency vs. primacy effect. When two types of information (e.g., a message 

and a source) enter a recipient’s cognitive processes, two sources compete with each 

other, and new material is more likely to be accepted as accurate at the time it is 

presented, thus, a recency effect occurs. As time passes, interference theory says that a 

primacy effect will occur, with the original message recovering strength and becoming 

the dominant memory.  

Pratkanis et al. (1988) detailed what distinguishes the differential decay 

interpretation from previous dissociation hypotheses. They argued that the two accounts 

are similar in that both hypotheses claim the effect is based on forgetting and retention 

processes as opposed to other processes. However, the two accounts differ as to how 

information is organized during the encoding phase and what information is retained over 

time. The dissociation hypothesis assumes that message, discounting cue, and topic 

category are integrated or associated in memory during the encoding phase. As time 

passes, the source cue dissociates (or separates) from the topic/message representation. 

Thus, it is expected in the dissociation hypothesis that a delayed opinion change is based 

on the retrieval of message arguments accompanied by the failure to retrieve a 

dissociated discounting cue. In contrast, the differential decay hypothesis assumes that 

the messages and source cues are poorly integrated at the time of encoding (Pratkanis et 

al., 1988).  
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A distinct point proposed by the differential decay hypothesis compared to the 

traditional sleeper effect models (i.e., the dissociation hypothesis or the forgetting 

hypothesis) is that attitude changes between two groups will converge over time because 

the highly-credible message source group experiences greater decay in the amount of 

attitude change than does the low credible source group (Mike  Allen & Stiff, 1989).   

Availability-valence hypothesis. In a slightly different theoretical assumption, 

Hannah and Sternthal (1984) also attempted to provide a reason for the failure of the 

dissociation hypothesis to predict the effect of timing-of-discounting-cue presentation. 

They proposed the availability-valence hypothesis to explain the increased message 

influence over time. According to this hypothesis, “individual’s attitudinal judgments in 

response to persuasive communications are determined by favorableness (or valence) of 

the issue-relevant information available in memory at the time of judgment” (Hannah & 

Sternthal, 1984, p.633). What is noteworthy in Hannah and Sternthal’s (1984) study is 

that it attempted to consider both the role of an active audience and the limited capacity 

of memory during the information processing. Thus, they assumed that an attitude change 

could occur when prior information held by a recipient is augmented or supplanted by a 

currently processed message that is more or less favorable. In their research, both the 

persuasive communication and the discounting cue were considered as two separate 

pieces of information, as was the case in Sitton and Griffin’s (1980) study. Thus, it is 

expected that the sleeper effect occurs when, with the passage of time, unfavorable 

associations evoked in responses to the discounting cue are suppressed or supplanted by 

associations that are more favorable to message advocacy. 
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 Some researchers, however, warn that this source-cue-before-presentation 

procedure needs to be considered as “additive13” instead of “necessary.” For example, 

Gruder et al. (1978) who proposed the order of discounting-cue-presentation stated that 

“a discounting cue following a message is not a sufficient condition for an absolute 

sleeper effect to occur, although this order of presentation may facilitate obtaining the 

effect when all the necessary theoretical conditions are met” (p.1073). In an empirical 

study, Lariscy and Tinkham (1999) found that a sleeper effect occurred in both the 

discounting-cue-before and after-the-message presentation, while the strongest effect 

occurred for subjects who were exposed to the discounting cue after the message (i.e., 

political attack ads). Thus, they concluded that the order of exposure could be additive in 

its effect, arguing that the sleeper effect was independent of message order:  

…low perceived credibility is not an essential condition for the sleeper effect to 
occur, nor is a discounting cue following the persuasive message a necessary 
condition for its occurrence. ….By dismissing the order requirement as a necessary 
prerequisite the sleeper effect may be observed in more naturalistic settings and is 
not dependent on highly structured experimental protocols. (Lariscy & Tinkham, 
1999, p.28).  

According to Kumkale and Albarracín (2004), 74 percent of studies that were 

analyzed in their meta-analytic review of the sleeper effect presented the discounting cue 

before the message, while only 9 percent presented the cue after the message. The 

decision to present the discounting cue before or after the message is in part dependent 

upon research design and external validity. For instance, in political advertising, it is not 

uncommon to present the sponsor after presenting the message.  

                                                 
13 The prediction that the sleeper effect will be most likely when the discounting cue is presented after the 
persuasive communication does not exclude the possibility of the same effect in the source-before-the-
message condition.   
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In summary, findings in previous studies identified two slightly different types of 

sleeper effects and explicated several experimental conditions to observe a relatively 

stable sleeper effect.  

The Absolute Sleeper Effect  

An absolute sleeper effect (see B1 & B2 in Figure 8) refers to a significant increase 

in attitude change over time induced by a low-credibility source, which is not observed in 

a control group (baseline) (Kumkale & Albarracín, 2004; Gruder et al., 1978). Any 

attitudinal change in the control group must be smaller than that of participants exposed 

to a message from a low-credibility source (Kumkale & Albarracín, 2004).  

The Relative Sleeper Effect 

The relative sleeper effect (see C1, C2, & C3 in Figure 8) refers to non-significant 

increase or less decrease in attitude over time among a low-credibility source compared 

to those who received messages from a highly-credible source. It results from 

“significantly slower decay of the impact of a message accompanied by a discounting cue 

than of one accompanied by an accepting cue or no cue.” (Greenwald, Pratkanis, Leippe, 

& Baumgardner, 1986, p.217).  
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Figure 8. Persistence of persuasion. A: non-persisting boomerang effect. B: absolute 

sleeper effect. C: relative sleeper effect.   

A Necessary Condition to Observe a Sleeper Effect 

To diagnose a sleeper effect, post-attitude change induced by a low-credibility 

source should not fall below the post-attitude change among participants in a control 

group (baseline). If the post-attitude change induced by a low-credibility source regresses 

to the baseline, it is called the boomerang effect14 (see A in Figure 8) that is conceptually 

distinct from the sleeper effect (Kumkale & Albarracín, 2004). Thus, hypothesis 6 was 

proposed to diagnose (1) if the treatment of a discounting cue induced post-attitude 

change, and (2) if the change induced by the discounting cue did not fall below the 

change observed in a control group.  

 

                                                 
14 A nonpersisting boomerang effect occurs when a message initially backfires but later loses the adverse 
reaction, which is independent of message effect (Kumkale & Albarracín, 2004)  
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H6. The post-attitudes observed in the low-credibility conditions will be greater 
than those in the control condition in the immediate tests.   

Some Experimental (But Not Necessary) Conditions to Observe the Sleeper Effect 

1. The message itself must be persuasive enough to make a significant initial impact 
on attitudes (Cook et al., 1979; Lariscy & Tinkham, 1999).  

2. The discounting cue must be strong enough in its immediate impact to suppress the 
attitude change the original message would have otherwise produced (Cook et al., 
1979; Lariscy & Tinkham, 1999).  

3. There must be sufficient time prior to the delayed measure for the discounting cue 
and the original message to become dissociated (Cook et al., 1979; Lariscy & 
Tinkham, 1999).  

4. The dissociation of the discounting cue and the original message must occur 
quickly enough that forgetting will not have occurred yet (Cook et al., 1979; 
Lariscy & Tinkham, 1999).   

5. Subjects must rate the credibility of the communicator immediately after receiving 
the discounting cue (Pratkanis, Greenwald & Leippe, 1988; Lariscy & Tinkham, 
1999).  

6. Participants should pay attention to the important arguments in the message 
(Pratkanis, Greenwald & Leippe, 1988; Lariscy & Tinkham, 1999).   

7. The discounting cue should follow the message processing (Pratkanis, Greenwald 
& Leippe, 1988; Lariscy & Tinkham, 1999).  

Despite the relatively robust findings of the sleeper effect when some theoretical 

conditions were satisfied, assumptions found in the previous studies of the sleeper effect 

have a critical limitation in terms of ecological validity (Gruder et al., 1978; Mazursky & 

Schul, 1988). In other words, all three theoretical accounts for the sleeper effect that were 

proposed in previous research assumed that the source cue would be either forgotten or 

dissociated or decayed.  

But the discounting cue may not be forgotten, dissociated with the message, and/or 

decayed faster than the message cue. That is, the source cue can be remembered with the 

message even after a lapse of time if the source spoke about something that violated the 
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recipient’s expectancy, and thus left a very unique memory cue. In this regard, Petty and 

Cacioppo (1996) criticized the assumption of the cue-message separation in previous 

studies of the sleeper effect:  

 It was thought that the cues and message arguments have separate (noninteracting) 
effects on attitude change – that is, that cues did not affect the reception, retention, 
or yielding induced by the message arguments and the arguments did not alter the 
effects of the cues. Thus, attitude change could be determined at any point simply 
by adding the separate effects of the cue(s) and the message arguments (Petty & 
Cacioppo, 1996, p.90). 

 
If a less credible source delivers a cogent message, this also can result in a schema-

congruency effect. If the low-credibility source makes a typical message, the message 

will be elaborated. Nonetheless, the immediate opinion change can be suppressed in the 

awareness of the discounting cue. However, as time passes, the initial source information 

may decay or be dissociated from the typical message. If a source cue decays faster than 

a message, and thus only cogency of the message matters in the passage of time, then a 

typical message having been presented by a low-credibility source may induce persuasion 

over time.  Thus, the sleeper effect could be observed when the message is typical. This 

hypothesis can be tested in terms of an interaction effect between credibility and time 

under typical message conditions. 

On the other hand, an atypical message projected by a low-credibility source will 

be discounted during the encoding stage, whereas the atypical message from a highly-

credible source will receive more attention and be elaborated. As discussed earlier, if a 

highly-credible source makes an atypical argument, the incongruency will motivate an 

audience to make an effort to figure out why the speaker made such an atypical argument, 

which results in message elaboration. For example, an audience may think, “the speaker 

must have expressed his disappointment with the Court decision and ridiculed the logic 
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behind the decision using sarcasm.” Thus, the audience of the message may experience 

less decay of source memory for an atypical message from a highly-credible source than 

a typical message from a high-credibility source. Since a sleeper effect is maximized 

when the source cue and message are dissociated or poorly integrated, an atypical 

message by a highly-credible source will reduce the sleeper effect. Thus, under the 

atypical message condition, there will be no interaction between time and credibility. 

Instead, there will be main effects of time and credibility on attitude change.  

When the credibility of a source is high and the message is typical (or strong), it 

initially induces the greatest immediate attitude change among all possible conditions. 

When the source cue is available in the short-term memory, the cogent message may 

augment the persuasiveness of the high-credibility source.  

In summary, the sleeper effect will be more likely to occur when the message is 

typical than when it is atypical. Based on the review of theories in attitudes research, the 

following hypotheses were proposed that describe the roles of endorser credibility and 

message typicality in attitude change at different times of measurement.  

H7a. There will be an interaction between credibility and time on attitudes toward 
Firefox under the typical message condition. More specifically, a typical message 
presented by a highly-credible endorser will lead to a significant decrease of 
attitude change over time, while a typical message presented by a low credible 
source will lead to an increase of attitude change over time.  

H7b. There will be a main effect of time on attitudes toward Firefox under the 
atypical message condition.  

H7c. There will be a main effect of credibility on attitudes toward Firefox under the 
atypical message condition.  

In the hypotheses above, both H6a and H6b are necessary conditions for a sleeper 

effect. If attitude change observed in the baseline is greater than that observed in a low-
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credibility condition, it is defined as a boomerang effect. The following Figure 9 is a 

pictorial summary of those hypotheses. 

Immediate-High Delayed-High Immediate-Low Delayed-Low

Typical

Atypical

 

Figure 9. A pictorial summary of H5-H7 
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CHAPTER 4 
METHODS 

Overview of the Experiment  

To explore this uncharted territory, a time-delayed experiment was conducted on 

the Web by manipulating message typicality and source credibility. In a 2 (endorser 

credibility: high v. low) X 2 (message typicality: typical v. atypical) X 2 (time: 

immediate v. delayed) between-subject design, participants read a short biographical 

sketch about an endorser and his supporting message about a Web browser called 

Firefox, an open-source Web browser developed and produced by a non-profit 

organization called Mozilla Foundation. The supporting message for Firefox was 

presented by either a high-credibility endorser or a low-credibility endorser with 

perceived typicality varied.  

In recruiting participants for this study and in the consent form, the purpose of this 

study was described as “to examine the diffusion of innovation in the technological 

adoption of Weblogs (a.k.a, blogs) and Web browsers.” Both the experimental and the 

control groups received a pre-test regarding their attitudes toward Firefox and their 

interests in and concerns about the Internet security issue. Then, half of the participants 

who were randomly assigned to an immediate test group evaluated the attitudes toward 

Firefox and showed their behavioral intentions to use the endorsed product immediately 

after their reading the endorsement. This was followed by an unexpected recognition 

memory test for arguments that either had been presented or not had been presented.  
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The other half of subjects who were randomly assigned to the delayed test group 

were not given any test right after their exposure to the stimuli, and thanked for their 

participation. In the consent form, however, they were informed that some would be 

contacted for supplementary questions. After a two-week delay from their exposure to the 

endorsement message, those who were assigned to the delayed group were invited to a 

follow-up survey by e-mail. Then, they were asked to complete the same test that subjects 

in an immediate group had received. 

Design  

This study used a 2 (source credibility: high versus low) X 2 (message typicality: 

typical versus atypical) X 2 (test: immediate versus delayed) between-subjects factorial 

design with two control groups in a differential test time (immediate and delayed). The 

study employed a true experimental design, performed under Campbell and Stanley’s 

(1963) suggestion for “testing for effects extended in time” (p. 31). Based on Hovland 

and his colleagues’ studies, Campbell and Stanley (1963) extended the pretest-posttest 

control group design, suggesting separate experimental and control groups for each time 

delay for the posttest as follows:   

 

Figure 10. The pretest-posttest control group design extended in time  

In accordance with the model in Figure 10, approximately the same number of 

participants were assigned to each control group in the immediate and the delayed test 

without receiving any manipulation of source credibility and message typicality. Subjects 
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in both control groups (immediate and delayed control group) were also randomly 

selected from the same subject pool of other experimental groups.  

Stimuli: Typical versus Atypical Message 

In traditional research testing the SC + T model, subjects in a separate pool were 

requested to list either typical or atypical items or actions for specific places (e.g., room) 

or for particular contexts (e.g., lecture scene). This process is called a generation phase. 

While this method has been widely employed in cognitive psychology, it has a generic 

limitation; that is, it is difficult to construct a message that requires a certain syntax 

structure with a story or logical flow of ideas.  

Some researchers (Shapiro & Fox, 2002; Schmidt & Sherman, 1984), however, 

used this generation method to construct either typical or atypical stories or arguments. 

For example, participants in Shapiro and Fox (2002) were asked to list both typical and 

atypical sentences they might expect in nine different situations that could be seen in 

either a real or a fictional mass media presentation. One of the situations was “A man is 

held up at gunpoint on a city street.” One of the generated typical sentences was “Man 

pleads with gunman not to shoot him.” An example of the generated atypical items was 

“Gunman gives man the gun.”  

Subjects in Schmidt and Sherman’s (1984) study were instructed to list pro and con 

arguments concerning four social issues: gun control, abortion, legalization of marijuana, 

and capital punishment. Another instruction given to subjects was to “include both 

arguments that might typically be found in an essay or speech (pro or con) concerning 

each topic and arguments they would expect to see or hear less frequently” (Schmidt & 

Sherman, p.20). Arguments produced in Schmidt and Sherman (1984) then were used to 

construct an interview transcript for a fictitious political candidate. There are two other 
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limitations of using the generation method in developing a persuasive message: (1) An 

argument or a script generated by students in a laboratory often lacks external validity; 

(2) It is difficult to contrast a typical argument with an atypical argument. In other words, 

to claim the effect of typicality, an atypical argument must be contrasted with a typical 

argument in the same context. In an aforementioned example of Shapiro and Fox’s 

(2002) study, a typical description for the “gunman on the street” scene was “Man tells 

gunman to take anything he wants,” while the atypical one was “Man congratulates 

gunman.”  

In this present study, the pool of arguments for constructing the endorsement 

message for the Firefox Web browser were first collected from the previous endorsement 

messages that were found in a variety of sources such as newspaper columns, magazine 

reviews, Firefox campaign Web sites, Web bulletin boards and discussion forums, blogs, 

and so on. Firefox was selected because it occupied a relatively small size of pie in the 

Web browser market when this study was conducted. Microsoft’s Internet Explorer (IE) 

had a monopoly position in the Web browser market, claiming more than 95 percent of it 

before Firefox (FF) made inroads into the market. At the time when this study was 

conducted, the Firefox browser received much attention from the technology industry and 

among Web-savvy users, and furthermore from grassroots public relations campaigns as 

well as numerous endorsements from technology columnists/reviewers and ordinary 

people such as bloggers. Unlike its popularity among early adopters, however, most Web 

users were either unaware or indifferent to Firefox. Indeed, a market data report by 

Jupiter Media in June, 2005 showed that Firefox only succeeded in reducing Microsoft 
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IE’s market share from 95 percent before Firefox was launched in the market to 90 

percent.  

Numerous endorsement messages from a variety of sources were collected in this 

present study, to construct either typical or atypical arguments. Typical arguments were 

mostly obtained from reliable or credible sources such as The New York Times, The Wall 

Street Journal, The Washington Post, a couple of magazines (e.g., Wired, Forbes, PC 

World, etc.) or an online technology news source (CNET News.com). For each argument 

that was considered typical, a corresponding atypical message was derived from a 

discussion thread left in an online news site (e.g., CNET News.com) or from an 

individual’s endorsement posted to his or her Web log (blog). Most comments in the 

discussion forum were left anonymously, and those comments were sometimes very 

atypical, illogical, or extreme. For example, in a piece of an endorsement for Firefox by a 

technology columnist, there was the following sentence: “Keep in mind that Microsoft 

hasn't made any important functional improvements in Internet Explorer for years --- 

aside from opening additional security holes.” An anonymous reader left a comment 

saying, “NASA hasn't made any major advancements since the fall of the Soviet Union.” 

This sentence was later adopted and slightly changed to construct an atypical argument.  

Two pilot tests were conducted to measure the typicality of each argument drawn. 

Each pilot test was followed by a discussion about the clarity, plausibility, and 

comprehensibility of each version of messages. In this way of generating arguments in 

the variation of typicality, a total of 28 arguments that had the equal number of typical 

and atypical arguments were constructed. Next, a pretest was conducted to check the 

typicality of each of those 28 arguments. Twenty six students majoring in public relations 
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read the 28 statements and rated the typicality of each statement. Participants in the 

pretest were asked to rate whether each of the sentences would be typical or atypical on a 

7-interval typicality scale1 if it were found in an endorsement for a Web browser. The 

presentation order of each of 28 arguments was randomized to avoid a possible order 

effect. The mean scores between typical and atypical arguments were compared using a t-

test. Then, 10 arguments that did not make significance differences to mean scores were 

omitted in constructing a message for an experimental stimulus. Nine out of those ten 

arguments were later used as foil items in a recognition memory test in the experiment.  

Two different versions of an endorsement message with each having 9 typical or 9 

atypical arguments were created. Each version shared some basic sentences that were 

necessary to describe background information or to make a transition between each 

sentence. In this way, each version of the endorsement message contained either mostly 

typical or mostly atypical arguments for claiming Firefox’s superior features over 

Internet Explorer.  

Stimuli: Endorser Credibility 

Endorser credibility was manipulated by presenting subjects with a brief 

biographical sketch for a person called Walt Morse before their reading of his 

endorsement message. The biographical sketch for the higher credibility source was 

adopted from two sources: The “About Walt Mossberg” Web page on the Walt 

Mossberg’s Web site and Wired Magazine’s article (Deutschman, 2004) about Walt 

Mossberg. Biographical information for the low credibility source was also adopted from 
                                                 
1 This manipulation-check question was derived from Schmidt and Sherman (1984) and from Shapiro and 
Fox (2002). Schmidt and Sherman (1984) determined typicality by obtaining normative ratings for 
arguments on a scale from 0 (very atypical) to 9 (very typical). Shapiro and Fox (2002) also asked 
participants to rate each of items on a 6-point typicality scale anchored by “1: very typical” and “6: very 
atypical.”  
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an ordinary blogger’s “About Me” page with a slight revision to make him less credible. 

The scripts for each endorser’s biography were created after two pilot tests and 

subsequent discussions with the participants in the pilot studies. After obtaining reliable 

results for manipulation checks from the two pilot tests, a pretest was conducted to ensure 

that the final scripts for an endorser’s biography effectively separated two levels of 

endorser credibility groups. Cronbach’s alpha for the six items measured in the pretest 

was .95.   

The manipulation check of endorser credibility in the pretest showed that two 

versions of credibility information distinctively separated high and low-credibility groups. 

With 24 participants in a pretest, those who were assigned to the high-credibility groups 

rated significantly higher on six evaluation items than counterparts in the low-credibility 

groups (see Table 1).   

Table 1. Manipulation check of endorser credibility in a pretest   
 Low 

Credibility 
Group (N=13) 

High 
Credibility 

Group (N=13) 

t df 

Qualified 4.4 (1.4) 5.8  (1.0) 2.91** 24 
Expert 3.8 (1.1) 5.3 (1.3) 3.24** 24 

Professional 3.6 (1.3) 5.5 (1.3) 3.78** 24 
Trustworthy 3.6 (1.3) 5.6 (1.0)   4.41*** 24 
Believable 3.8 (1.3) 5.7 (1.1)   4.10*** 24 
Reliable 3.9 (1.4) 5.6 (1.2) 3.26** 24 

Note. Measures are based on a 7-point semantic differential scale, with 4 indicating 
neutrality of impression evaluations. ** p < .01; *** p < .001 

 

Following the generation of the typical and atypical messages and the biographical 

sketch for a low and a high-credibility endorser, each version of the stimuli received 

manipulation checks using a separate sample of 26 volunteer students from the same 

university that subsequently provided experimental subjects. Students were mostly 
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juniors who were enrolled in a public relations research class at the University of Florida. 

All the stimuli and questionnaire used in the pretest were the same as those used in the 

experiment except that there were no recognition test items. Instead participants in the 

pretest rated typicality for each recognition item. The 26 students who were randomly 

assigned into 4 groups by message typicality (typical vs. atypical) and endorser 

credibility (low vs. high) received a booklet that contained stimuli and a questionnaire. 

After reading the source information and endorsement message, participants in the pretest 

were asked to rate their impressions about the source in six 7-point semantic differential 

scales and to rate the message typicality on one bipolar 7-point semantic differential scale 

(very atypical-very typical)2.  

To differentiate the levels of endorser credibility, two versions of an endorser’s 

biographical sketch were created including the endorser’s identity, credentials, and his 

affiliation with an organization or an institution. Participants in the main experiment were 

led to believe that the information contained in each endorsement had been written by 

either an expert/trustworthy or an inexpert/untrustworthy source. In the high-credibility 

(expert/trustworthy) condition, participants were given a brief biography of Walt Morse 

who was depicted as The New York Times' tech columnist and one of the most influential 

tech reviewers in United States. In the low-credibility condition, Walt Morse was 

portrayed as a paid blogger who is expected to endorse Firefox. Key sentences from each 

biography for different versions of source credibility were as follows:  

                                                 
2 The question used to ask typicality rating was “Please evaluate whether each of the following arguments 
might typically be found in an endorsement message for a Web browser. If an argument is so typical that 
you feel familiar to it or could think of it easily on your own, please circle 7. On the other hand, if an 
argument is so rare and atypical that if feels very unfamiliar or something you might never think of your 
own, please circle 1. If you feel that it is in between the two extremes in typicality, please circle 4 on the 
scales below.  
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High-Credibility Condition 

Walt S. Morse is the author and creator of the weekly technology review column 
"What's Next" in The New York Times, which has appeared every Thursday since 
1991. Mr. Morse has been known as a fiery crusader since the opening line of his 
column "What's Next": "Personal computers are just too hard to use, and it isn't 
your fault." His quest has earned him legions of fans. 

[…] 

Yahoo! Cofounder Jerry Yang says, "He's one of the most trusted and influential 
voices in technology." […] The Wall Street Journal calls him "the most respected 
computer journalist." Mr. Morse was awarded the 1999 Loeb award for 
Commentary, the only technology writer to be so honored. 

 
Low-Credibility Condition 

Walt S. Morse is one of the Petereus bloggers. Petereus is a company that is paying 
bloggers $800 a month to blog their sponsors' products or services. The content that 
runs on these web pages won't be marked as advertising, it will be editorial 
comment, right in the body of the blog itself. Bloggers are paid to write and report 
freely about their own views on any product that sponsors Petereus. Mr. Morse uses 
his blog, Junk Drawer, to put up links to music videos, pop culture, video games, 
and Japanese manga. 

[…] 

When he's not goofing off online, Walt Morse writes a book whose upcoming title 
is Book of the Dumb (a book on stupidity). He also reviews stuff for Official US 
PlayStation Magazine. Now, Walt Morse lives in a teeny tiny little town in Ohio 
called Bradford, where a traffic jam is defined as three cars caught behind an 
Amish buggy. Walt Morse lives there with his wife Kristine, dog Kodi and cats 
Rex, Lopsided Cat, and Ghlaghghee (pronounced "fluffy"). He enjoys pie. 
[Disclosure: Mr. Morse is paid by Petereus to comment on Firefox.] 

In the first version of this biography, the low-credibility endorser was depicted as a 

professional gambler with average knowledge about Internet security and Web browsers. 

While this scenario was successful in lowering scores in the expertise factor, it was not 

effective in manipulating the trustworthiness factor. Suggested by participants in the first 

pretest, the new version of biography for a low-credibility source was developed.  
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After reading these two versions of source credibility manipulation, participants in 

the second pretest were asked to evaluate their feelings or impressions about Walt Morse 

on six 7-point semantic differential scales (unqualified-qualified, not expert-expert, 

unprofessional-professional, untrustworthy-trustworthy, unbelievable-believable).  

Subjects 

Participants were 532 students at three large public universities [University of 

Florida (452), Washington State University (20), and University of Maryland (28)] and a 

large private university [Syracuse University (32)] in the United States. All students 

participated in the experiment voluntarily, but they received extra credit for completing a 

series of questionnaires. Courses varied from mass communication research methods to 

public relations principles/campaigns to American politics & mass media. Among the 

532 students who registered for the study, 40 students dropped out during the delayed test 

and those responses were excluded from the analysis of this study.  

Procedure 

The experiment was conducted exclusively on the Web. All experimental materials 

including source information, both typical and atypical messages, and a questionnaire 

were posted on the Web. Although the experiment was conducted on the Web, it was the 

extension of a laboratory experiment as well as a computer-based laboratory experiment. 

Based on the experimental design of this study, subjects who participated in this 

experiment were randomly assigned to either eight different experimental groups or two 

control groups. Subjects who agreed to voluntarily participate for this study were asked to 

sign up for this experiment by registering their email address with the investigator of the 

study. Each participant was then randomly assigned to one of ten conditions, and was 

sent an invitational email message that included a Web link to a designated condition. All 
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other procedures were very close to those of laboratory experiments except that reading 

time for experimental stimuli was strictly controlled by a JAVA-script program. In other 

words, subjects were expected to read the experimental stimuli during the enforced time 

intervals by making a next button appear on the screen after the minimum time passage. 

All subjects, including those assigned to control groups, completed a pretest in which 

they were asked to answer several questions regarding their involvement in Internet 

Explorer’s (IE) security issue and were then asked to evaluate how they felt about the 

Firefox browser on six 7-point semantic differential scales. Then, participants in the 

experimental conditions read the biography for Walt Morse whose information varied in 

two levels of credibility. After the exposure to these manipulations, subjects in an 

atypical group read an atypical endorsement message, while counterparts in a typical 

group read a typical endorsement message. After reading these messages, subjects in the 

immediate test group again evaluated their attitudes toward Firefox. Then, they were 

asked to rate the message’s persuasiveness. Finally, a recognition memory test was 

administered. The recognition memory test included nine target sentences and the equal 

number of foil sentences3 that had not been presented in the endorsement. The 

instructions4 indicated to participants that some of the arguments had not, in fact, been 

presented in the endorsement.  The 18 statements used in the recognition test were 

randomly ordered. On each Web page, only one statement was presented followed by a 

confidence rating for the recognition task. Each recognition test required participants to 

                                                 
3 The nine foil statements had been produced during the message development process, but they were not 
adopted as experimental stimuli because they received mixed scores in typicality testing in pilot tests. 

4 Among the following sentences, some appeared in the article you read about Firefox and some did not. 
For each statement below, please check Yes if you remember that the statement was in the article or check 
No if it was not. For each YES or NO judgment, please indicate how sure or unsure you are of your answer. 
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respond in order for them to go to the next page of questionnaire. The entire experimental 

session took approximately 20 minutes. 

Subjects assigned to a delayed group were thanked and were informed that they 

might be contacted a few weeks later for some supplementary questions. Two weeks 

later, they were contacted by email and asked to answer some supplementary questions in 

a follow-up survey. Every possible method was employed to reduce the dropout 

reduction rate (Reips, 2002). Several bar graphs displaying each participants’ percentage-

complete were shown to notify the participants of their progress during the course of 

experiment5. Subjects were informed of extra credit in return for completion of the 

follow-up survey. To decrease the variance in time passage6, participants were asked to 

complete the follow-up survey as soon as possible, and were notified that the survey 

would be closed in three days.  To reduce possible communication between delayed and 

immediate-test groups regarding the recognition test, participants assigned to the delayed 

group were given the pre-test two weeks before those assigned to the immediate test 

condition.  

Independent Variables  

Typicality  

 Typicality was defined in accordance with Loken and Ward’s (1990) definition. 

That is, typicality in a persuasive argument refers to “the degree to which an argument is 

logically sequenced and conceptually coherent with a generic schema.”  

                                                 
5 It is known that participants will be more likely to complete the experiment, if they know how long it will 
take approximately (Reips, 2000). 

6 Without time constraints, participants tend to forget about responding to follow-up surveys. In addition, if 
a participant’s answer is made in a time long after other subjects’ answers were collected, their answer 
could be considered as to be measured in a different time interval. It is a shortcoming of a Web-based 
experiment.  
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Endorser credibility  

In accordance with traditional definitions of source credibility, some scholars have 

discussed source credibility on the Web in terms of a source's trustworthiness and 

competence (Warnick, 2004). Fritch and Cromwell (2001) argued that several factors 

made it difficult to determine credibility (or authority) of the source of Web-based 

information such as "no filtering of information," "no entry barrier," “absence of author 

qualifications and credentials," and so on. They suggested that perceived credibility 

(author competence and trustworthiness) of Web source can be increased by revealing 

author identity, author credentials (degree, titles, biographical information, experiences) 

and author's affiliation with an organization or an institution. Their evaluation criteria 

were well reflected in the manipulation of endorser credibility in this present study.   

Dependent Variables  

Post-attitude Measures 

This study’s primary dependent measure were post-attitudes toward Firefox, which 

was measured with six 7-point semantic differentials, anchored by the following bipolar 

adjectives adapted from MacKenzie and Lutz (1989) and Priester and Petty (2003): good-

bad, useful-not useful, secure-not secure, easy-difficult, likable-dislikable, and harmful-

beneficial. The six items’ scores were averaged to form a composite measure of 

participants’ attitudes. Each participant’s attitude index could range from 1 to 7, with 

higher scores indicating more positive attitudes toward Firefox. 

Recognition Performance  

The most widely used dependent variable in previous studies of the SC + T model 

is recognition performance (Graesser, 1981; Graesser et al., 1979, 1980, 1998; Hess, 

1985; Macrae et al., 2002; Nakamura et al., 1985; Rice & Okun, 1994; Schmidt & 
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Sherman, 1984; Smith & Graesser; Vakil et al., 2003). The recognition performance in 

memory research is generally7 measured by hit rates (HR), false alarm rates (FAR), and 

d′ scores in terms of signal detection theory. Sentences that had been explicitly named in 

the acquisition phase and that were correctly recognized were classified as “hits.” 

Incorrect recognition of sentences that were not presented during acquisition but were 

recognized as having been seen was classified as “false alarms.” The d′ index is most 

widely used in memory research to assess subjects’ ability to discriminate between 

presented and non-presented items in recognition memory tasks (see Murdock, 1974; 

1982). Thus, when it comes to d′ scores for recognition performance, it is often called 

memory discrimination (Smith and Graesser, 1981) or memory accuracy (Neuschatz et 

al., 2002; Schmidt & Sherman, 1984). It is also called recognition “sensitivity”: the larger 

the d′ score, the more sensitive the judge is at discriminating between target and foil 

items (Fox, 2004; Macmillan & Creelman, 1991; Shapiro, 1994).  

 In this study, recognition accuracy (d′) for typical and atypical arguments was 

assessed by computing d′ indices for each subject. Each d′ index was computed using a 

participant’s hit rate (i.e., the rate at which one correctly identified statements that were 

really presented during their reading of the message) and one’s false alarm rate (i.e., the 

rate at which he or she incorrectly claimed that new statements had been made during 

their reading of the message). The d′  statistics is the difference between these two rates 

divided by the standard deviation of responses to the new statements. The d′ scores 

provide a measure of recognition performance that corrects for guessing (Smith & 

                                                 
7 Some researchers measure the experiential content of subjects’ memories using Remember/Know 
distinction introduced by Tulving (1985) and developed by Gardiner (2002; Gardiner & Java, 1990, 1993) 
and Rajaram (1993; Rajaram & Roediger, 1997). 
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Graesser, 1981). The highest possible hit rate and the lowest possible false alarm rate 

indicate the most accurate recognition. (Holbrook et al., 2005; Cradit, Tashchian, & 

Hofacker, 1994; Tavassoli, 1998; Shapiro & Fox, 2002; Fox, 1999, 2004).  

 In the signal detection theory, participants’ judgments about the stimuli are based 

on familiarity values which are assumed to be normally distributed (Macmillan & 

Creelman, 1991; Shapiro, 1994; Fox 2004). When requested to judge the familiarity of 

stimuli, participants will have a theoretical decision space with two probability 

distributions along a familiarity continuum, one for old items and one for new items 

(Macmillan & Creelman, 1991; Fox, 2004). These probability distributions may overlap 

in parts depending on how sensitive one’s recognition memory is in distinguishing old 

items from new items. The more sensitive it is, the less probability distributions will 

overlap and the greater the distance will be between the means of those distributions 

(Macmillan & Creelman, 1991; Fox, 2004). According to Rotello, Macmillan, and 

Reeder (2004), this distance between the means of the two distributions is theoretically a 

measure of memory accuracy that is independent upon the decision criterion when the 

variances of the two distributions are equal (p. 589).  

Confidence for Memory Discrimination  

The confidence rating task is often requested in the memory test, because it is 

unrealistic to ask participants to respond to a block of stimulus items several times - each 

time a participant will become either more or less cautious8 in deciding whether he or she 

remembers the stimulus items (Tashchian, White, & Pak, 1988).  

                                                 
8 Respondents may be asked to use a number of decisional criteria along the line of extremely conservative 
responses (in which the respondent must have an unusually high level of certainty before reporting 
recognition of the stimuli) and of an extremely liberal response (in which even the slightest feeling of 
familiarity is sufficient to trigger a recognition response).  
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In the experiment from this present study, respondents were asked to report their 

confidence9 in their yes/no recognition judgment for an endorsement along a 3-point 

scale: “Sure,” “Not Sure” and “Unknown or Guess.” 

 
 

                                                 
9 In Schmidt and Sherman’s (1984) study, the confidence level for each statement was rated on the 
following 6-point scale: 1 = definitely not presented in the interview; 2 = fairly sure was not presented; 3 = 
uncertain, but think it was not presented; 4 = uncertain, but think it was presented; 5 = fairly sure was 
presented; 6 = definitely presented.  
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RESULTS 

Demographics 

Group Size  

A total of 532 participants were randomly assigned to one of either 8 experimental 

groups or 2 control groups (immediate vs. delayed). Among them, responses of 40 

participants who did not complete the questionnaire in the delayed test were excluded 

from the analyses.  

The number of participants in the low and high-credibility groups was 199 and 207 

respectively (see Table 2)..  

Table 2. Number of participants by experimental groups 
  Immediate Delayed Total 

Low Credibility 49 46 95 Typical 
High Credibility 54 53 107 
Low Credibility 49 55 104 Atypical 
High Credibility 51 49 100 

Subtotal 203 203 406 
Control 48 38 86 
Total 251 241 492 

 

An equal number (N = 203) of participants completed either an immediate or a 

delayed test for the experimental groups. Two-hundred-and-two participants who were 

assigned to the typical message condition returned their responses, and 204 in the atypical 

message condition group completed the test. Forty-eight participants returned their 

responses to an immediate control group test, while 38 students completed their answers 

for a delayed control group test. 
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Respondents’ Demographics 

Most participants were female (71.0%). The mean age was 21.3 with a standard 

deviation of 3.2. Participants were diverse in majors (see Table 3). About 25% of 

participants (N = 124) majored in public relations, 15.5% (N = 76) in business, 10.6% (N 

= 52) in telecommunication, 10.2 % (N = 50) in sports & recreation management, 6.5% 

(N = 32) in political science, 5.9% (N =29) in journalism, 5.1% (N = 25) in mass 

communication, 4.1% (N = 20) in sociology & criminology, 3.5% (N =17) in literature, 

2.9% (N = 14) in psychology, and so forth (see Table 3).  

Table 3. Participants’ majors  
Major Participants Percent 

Public Relations  124 25.3 
Business    76 15.5 

Telecommunication    52 10.6 
Sport & Recreation Management    50 10.2 

Political Science    32   6.5 
Journalism    29   5.9 
Advertising    26   5.3 

Mass Communication    25   5.1 
Sociology & Criminology    20   4.1 

Literature (English, French, etc.)    17   3.5 
Psychology    14   2.9 

Science 8   1.6 
Engineering      7   1.4 

History      5   1.0 
Economics      2   0.4 

Others (Nursing, Architecture, Women’s 
Studies) 

     3   1.0 

Missing      2  
Total  492 100.0 

 
About 38% of participants reported their family income below $50,000 (see Table 

4). The median household income range was from $75,000 to $99,999. Participants 

predominantly used Windows as their main desktop operating system (96.5%).  

 



123 

 

Table 4. Participants’ household income 
Household Income Participants Percent 
Less than $30,000 119 25.5 
$30,000 ~ $39,999   29   6.2 
$40,000 ~ $49,999   29   6.2 
$50,000 ~ $59,999   22   4.7 
$60,000 ~ $74,999   22   4.7 
$75,000 ~ $99,999   54 11.6 

$100,000 ~ $149,999   83 17.8 
$150,000 ~ $249,000   65 13.9 
$250,000 ~ $490,999   25   5.4 
$500,000 ~ $999,999   15   3.2 

$1 million or more    4   0.9 
missing  25  
Total 492 100.0 

 
Asked whether they used Internet Explorer, 87.1% (N = 427) of participants 

answered that they were currently using the Internet Explorer (IE). About thirteen percent 

(N = 63) of participants, however, answered they were not using Internet Explorer (see 

Table 5). 

Table 5. Most frequently used Web browser among participants 
 
 
 

 
 

Manipulation Checks  

Endorser credibility   

A manipulation check on credibility was performed with data obtained from the 

main experiment of this study. As a check on the measure of endorser credibility, 

participants in the experimental conditions (N = 404) were asked to indicate their 

impressions about the endorser with the same six items used in the pretest. The 

biographical sketch used in the experiment was the same as the biography used in the 

Browsers Participants Percent 
Internet Explorer (IE) 427 87.1 

Non-IE 63 12.9 
missing 2  
Total 492 100.0 
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pretest. Again, those who read a high-credibility version scored significantly higher for 

all six items of impression measures than counterparts who received a low-credibility 

version (see Table 6).  

Table 6. Manipulation check of endorser credibility in the main experiment 
 Low 

Credibility 
Group (N=199) 

High 
Credibility 

Group (N=207) 

t df 

Qualified 4.3 (1.6) 5.3 (1.3) 6.90*** 404 
Expert 4.3 (1.5) 5.0 (1.4) 5.09*** 404 

Professional 4.0 (1.6) 5.4 (1.3) 9.38*** 404 
Trustworthy 4.1 (1.6) 5.3 (1.4) 8.65*** 404 

Believable 4.1 (1.5) 5.3 (1.4) 8.26*** 404 
Reliable 4.0 (1.6) 5.3 (1.4) 8.78*** 404 

Note. Measures are based on a 7-point semantic differential scale, with 4 indicating 
neutrality for impression evaluations. *** p < .001. 
 
Argument typicality  

Twenty-six participants who voluntarily participated in a pretest rated typicality for 

nine typical and nine atypical arguments that were presented in the endorsement message. 

The mean scores for the typical and the atypical arguments were 4.94 (SD = .78) and 3.17 

(SD = .56) respectively on a 7-point scale. Each typical argument that contrasted with 

each atypical argument was reported in Table 7 with mean and standard deviation. 

Typicality rating was based on a 7-point semantic differential scale with 4 indicating 

neither typical nor atypical. Paired-sample t-tests were performed to compare the mean 

differences for each version of argument typicality. Every paired item was significantly 

different, providing evidence that the manipulation of typicality may have been effective.  
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Table 7. Manipulation check of typicality in a pretest (N=26) 

 
Note. Typicality was rated on a 7-point semantic differential scale (1: very atypical, 7: very typical) with 4 
indicating neither typical nor atypical. T and AT indicate “typical” and “atypical” respectively. *** p 
<.001, ** p <.01, * p <.05 

 

 

Typicality Arguments M SD t df 

T1 Seeing Microsoft piling on supposedly "cool" features without 
regards to the consequences gives me the impression that their 
programmers are completely clueless about how things work in 
the "real world." 

4.2 1.2 

At1 Watching Microsoft pile on "cool" features without regards to 
the consequences gives me the impression that their average 
programmer is about 7 years old. 

3.2 1.3 

2.42* 12 

T2 Keep in mind that Microsoft hasn't made any important 
functional improvements in Internet Explorer for years. 

4.9 1.4 

At2 Like the US space program in which NASA hasn't made any 
major advancements since the fall of the Soviet Union, 
Microsoft has not released any major upgrades for Internet 
Explorer since its defeat of Netscape. 

2.7 1.8 

3.43** 12 

T3 However, you are advised to surf with discretion because it may 
endanger your privacy and security. 

5.9 .8 

At3 However, to be blunt, he or she should be fired for stupidity 
because they are endangering the company. 

3.8 1.7 

4.27** 12 

T4 Firefox is built and distributed free by the Mozilla Foundation, a 
small nonprofit corporation spun off last year from the fast-
fading remnants of Netscape. 

4.5 1.4 

At4 The name Firefox is a common name for the red panda which 
eats large amounts of bamboo. 

2.4 1.3 

3.67** 12 

T5 Wouldn't it be great if you could read papers, do searches, and 
check the weather altogether?  

5.6 1.0 

At5 Wouldn't it be great if you could see multiple pictures of dating 
partners in a single browser window? 

3.0 1.7 

6.20*** 11 

T6 Since it is open source, the software is guaranteed to not have 
intended malicious code or spyware included. 

4.5 1.3 

At6 Since it is open source, the software can be protected by 
international hackers who are sympathetic to the open source 
community. 

3.1 1.6 

2.29* 12 

T7 Getting the same kind of protection in your Explorer requires 
expensive add-on software created by third parties. 

5.0 1.3 

At7 If you want the same thing in your Explorer, Microsoft and its 
toadies will charge you extra money, even for their buggy and 
inadequate add-on software. 

3.8 1.3 

3.05* 11 

T8 While interviewing Bill Gates for "ABC World News Tonight" 
in 2004, Peter Jennings asked Gates whether it is fair to say that 
Firefox's perceived ability is better than IE. 

4.8 1.5 

At8 While interviewing Bill Gates for "Eye to Eye" in 2004, Connie 
Chung likened Gates' business tactics to knife-fighting. 

3.1 1.2 

2.69* 11 

T9 A new battle has begun and the browser war is on again. 5.5 1.2 
At9 I declare a war against the Internet Explorer. 3.5 2.2 

3.02* 11 
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Reliability  

Source credibility. Reliability for the source credibility measures was high (α 

= .95). Following the reliability test, a principal axis factoring analysis was performed for 

construct validation. One factor accounted for about 76.8% of total variance (see Table 8).  

Table 8.. Factor loadings for items in the source credibility measures 
Items Loading 

Reliable .93 

Believable .91 

Trustworthy .90 

Professional .85 

Qualified .83 

Expert .80 

 
Post-attitudes. To asses the post-attitudes toward Firefox, an attitude index was 

developed using a six-item semantic differential scale. To examine the reliability of the 

attitude index, Cronbach's alpha was calculated. The reliability for this index was high (α 

= .96). A principal axis factoring analysis yielded one factor that accounted for 83.1% of 

the variance. All items loaded highly on this component (ranging from .81 to .96). 

Table 9.. Factor loadings for items in the attitude measures 
Items Loading 

Bad-Good .96 

Useful-Not useful .96 

Likable-Not likable .94 

Harmful-Beneficial .91 

Difficult-Easy .90 

Not secure-Secure .81 

 

In the following section, results for hypothesis tests were reported.  
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Overall Review of Findings  

Two separate three-way analyses of variance (ANOVAs) were conducted to 

examine the overall association between dependent and independent variables. The 

dependent variables were recognition memory performance which was measured by 

sensitivity (d′) and postattitudes toward Firefox. For each analysis, the independent 

variables were retention interval (time), message typicality, and source credibility.  

In Table 10, a 3-way ANOVA testing the association between retention interval, 

message typicality, and source credibility showed a significant main effect of retention 

interval and an interaction effect of retention interval by typicality.  

Table 10.The effects of typicality, time, and credibility on recognition performance 
Source MS df F ηp

2 Power. 

Constant .03 1 .02 .00 .05 

Typicality          5.31 1         2.95 .01 .40 

Time        93.49 1       51.96*** .12 1.00 

Credibility          1.29 1           .72 .00 .14 

Typicality X Time        16.82 1         9.35** .02 .86 

Typicality X 

Credibility 

           1.91 1             1.06 .00 .18 

Time X Credibility            1.26 1             .70 .00 .18 

Typicality X Time 

X Credibility 

           2.48 1 1.38 .00 .22 

Error          1.22 398    

Note. R squared = .15 (Adj. R squared = .13). *** p < .001, ** p < .01 
 

Retention interval (time) showed the strongest effect (F = 51.96, p < .001, partial 

eta2 = .12), followed by a time-by-typicality interaction (F = 9.35, p < .01, partial eta2 

= .02). Table 11 shows the means (SDs) for recognition performance of eight different 
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experimental groups by typicality, credibility, and retention interval. As can be seen in 

Table 11, the lowest mean d′ score was observed among participants who had received an 

atypical endorsement message from a highly credible cue but whose memory was 

measured after a two-week delay. … 

Table 11. Means (SDs in parenthesis)for d′ by time, typicality and credibility 
 Typical Atypical 
 Low credibility High Credibility Low credibility High Credibility

Immediate .28 cd (1.21) 
N=49 

.49 d (1.21) 
N=54 

.44 d (1.55) 
N=48 

.69 d (1.99) 
N=51 

Delayed -.32 abc  (.87) 
N=44 

-.02 bcd (.98) 
N=53 

-.67 ab  (1.41) 
N=52 

-.96 a (1.11) 
N=48 

F = 9.75, df = 7/391, p < .001, Means with different subscripts within measure differ at p 
< .05. (post-hoc Tukey’s B test).  

 

In a next step a 3-way ANOVA was run for attitudes toward Firefox, testing the 

association between time, message typicality, and source credibility. There was a 

significant main effect for time (F = 20.39, p < .000) and a significant three-way 

interaction between time, typicality, and credibility (F = 5.53, p < .05). Together these 

variables explain about 6% of the variation in attitude change. 

Table 12.The effects of typicality, time, and credibility on attitudes toward Firefox 
Source MS df F ηp

2 Power. 

Constant  11977.85 1    9823.72*** .96 1.000 
Typicality            .10 1            .08 .00 .06 
Time        24.87 1        20.39*** .05 .96 
Credibility            .26 1             .21 .00 .06 
Typicality X Time          1.27 1           1.04 .00 .18 
Typicality X 
Credibility 

           .14 1             .12 .00 .06 

Time X Credibility            .51 1             .42 .00 .10 
Typicality X Time 
X Credibility 

         6.74 1 5.53* .01 .65 

Error          1.22 398    
Note. R squared = .06 (Adj. R squared = .05). *** p < .001, * p < .05 
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Table 13 shows means and standard deviations for attitude scores by eight 

experiment groups. A one-way analysis of variance (ANOVA) revealed that treatments in 

this study made a difference of means for attitudes between groups, F(7, 398) = 3.86, p 

<.001. 

Table 13. Means (SDs in parenthesis) for attitude toward Firefox by group 
 Typical Atypical 

 Low credibility High Credibility Low credibility High Credibility

Immediate 5.8 c (.9) 

N=49 

5.7 c (.1) 

N=54 

5.4 b (1.1) 

N=49 

5.8 c (1.1) 

N=51 

Delayed 5.0 a (1.2) 

N=46 

5.3 ab (1.2) 

N=53 

5.4 (1.2) ab 

N=55 

5.1 a (1.2) 

N=49 

F (7, 398) = 3.86, p < .001, Means with different subscripts within measure differ at p 
< .05. (post-hoc Tukey’s B test).  

 

A post-hoc analysis using Tukey’s B test showed that the means of the immediate-

typical groups were significantly different from means for the delayed-typical groups, p 

< .05. Means for the atypical-immediate and the atypical-delayed groups were only 

different when the source credibility was high.  

Tests of Hypotheses 

 
Test of Hypothesis 1.  

H1a. Participants’ recognition performance will be greater for atypical than 
for typical arguments in an immediate test. 

H1b. Participants’ recognition performance will be greater for atypical than 
for typical arguments in a delayed test. 

It was predicted that participants’ recognition performance would be greater for 

atypical than for typical arguments in both an immediate and a delayed test (Hypothesis 

1a and 1b). To test these hypothesis, t-tests were performed on the mean sensitivity (d′) 
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scores over different retention intervals (i.e., immediate vs. delayed). Table 14 and Table 

15 show recognition scores from the discrete yes/no recognition tests in different time 

intervals.   

In the proposed hypothesis 1a, it was predicted that the recognition performance 

would be higher for atypical arguments than for typical arguments in an immediate 

memory test. Although the d′ scores were about 20% better for atypical sentences (M = 

0.6 SD = 1.8) than for typical ones (M = 0.4, SD = 1.2) in an immediate test, no 

statistically significant difference was found between typical and atypical groups, t  = .8, 

df = 200 (see Table 14). Thus, hypothesis 1a was not supported.  

Table 14. Recognition performance by typicality at an immediate test  
 Typical 

(N = 103) 

Atypical 

(N = 99) 

t df p 

Mean d′ .4 (1.2) .6 (1.8) .84 200 .404 

Note. d′= Z (HR) – Z(FAR).  
 

To test hypothesis 1b for delayed memory performance by typicality, a t-test was 

conducted with d′ as the dependent variable. The result produced a significant mean 

difference between the two groups (t = 4.05, df = 195, p < .001), but the direction was 

reversed from that of the proposed hypothesis. The mean d′  score for atypical arguments 

was -0.8 (SD = 0.9) while it was -0.2 (SD = 1.3) for typical arguments (see Table 15). 

This finding contradicted the proposed hypothesis 1b; thus, hypothesis 1b was not 

supported.  

 Table 15.Recognition performance by typicality at a delayed test  
 Typical  

(N=97) 
Atypical 
(N=101) 

t df p 

Mean d′ -.2 (.9) - .8 (1.3) 4.05*** 195 < .001 
Note. d′= Z (HR) – Z(FAR), ** p < .01, *** p < .001 
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Test of Hypothesis 2.  

H2. There will be a main effect of time of measurement on recognition 
performance. In other words, participants’ recognition performance will 
decrease over time. 

In Hypothesis 2, it was predicted that participants’ recognition performance would 

decrease over time. Table 16 presents the results of a t-test with d′ scores as a dependent 

variable and time of measurement as independent variables. Consistent with the 

Hypothesis 2, the results of the t-test indicated a significant effect of retention interval on 

d′ scores, with mean d′ of 0.5 (SD = 1.5) without a delay and -0.5 (SD=1.2) with a two-

week delay, t = 7.11, df = 397, p < .001 (see Table 12). Thus, Hypothesis 2 was supported.  

Table 16. Recognition performance by retention intervals  
 Immediate  

(N=202) 

Delayed 

(N=198) 

t df 

Mean d′ .5 (1.5) - .5 (1.2) 7.11*** 397 

Note. d′= Z (HR) – Z(FAR), *** p < .001 
 
Test of Hypothesis 3.  

H3. The decrease of recognition performance over time will be greater for 
atypical arguments than for typical arguments. 

In Hypothesis 3, it was predicted that recognition memory for atypical arguments 

would decay faster than for typical arguments after a two-seek delay. The interaction 

effect of typicality by retention interval on recognition performance was supported, F (1, 

395) = 9.54, MS = 17.2, p < .01, ηp
2 =.02 (see Table 17).  
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Table 17. The effect of retention interval and typicality on d′ (sensitivity)  
Source MS df F ηp

2 

Constant     .0 1  .00 .00 

Retention interval 92.7 1    51.58*** .12 

Typicality   5.5 1 3.08 .01 

Typicality X 

Retention interval 

17.2 1     9.54** .02 

Error 1.80 395   

R Squared= .14 (Adj. R Squared=.13). *** p < .001, ** p < .01. 
 

Findings reported in Table 18 showed that memories for atypical arguments 

decayed more rapidly than for typical ones after a delay. The mean d′ for atypical 

arguments dropped from .6 to -.8 between immediate and delayed tests, while the mean d′ 

dropped from .4 to -.2. The recognition sensitivity (d′) was about 20% better for atypical 

than for typical items in an immediate test, but it turned out to be negatively higher for 

atypical than for typical items at the delay. 

Table 18. Interaction of typicality and time interval on recognition performance 
Typicality Typical Atypical 

Retention intervals Immediate  
(N=103) 

Delayed  
(N=97) 

Immediate  
(N=99) 

Delayed 
(N=101) 

Mean d′ M 

(SD) 

.4 

(1.2) 

-.2 

(.9) 

.6 

(1.8) 

-.8 

(1.3) 

 

In summary, subjects’ memory performance was initially better for atypical than 

for typical arguments, but it became poorer as their memory was measured after a two-

week delay. Thus, Hypothesis 3 was corroborated.  
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Test of Hypothesis 4.  

H4. There will be an interaction effect of typicality by retention interval on the 
confidence of recognition judgment. More specifically, there will be more “Sure” 
responses for atypical hits than for typical hits at the immediate test, while there 
will be less “Sure” responses for atypical hits than for typical hits after a two-week 
delay.   

Shapior and Fox (2002) found that participants tested immediately were more 

confident in their judgment about atypical items than typical items. However, it was 

found that as memory becomes less certain over time, people tend to be more 

conservative about their memories of atypical items, but more liberal about their 

memories of typical items (Shapiro & Fox, 2002). Thus, it was predicted that participants 

tested immediately would be more confident in their recognition judgments about 

atypical hits than typical hits, while those tested after a delay would be less confident in 

their judgments about atypical hits than typical hits.  

To test this interaction effect, the total number of “Sure” responses for both typical 

hits and atypical hits was computed. A possible range of the total number is 0 (none of 

“Sure” responses) to 9 (all “Sure” responses). Once the total number of “Sure” responses 

for hit items was calculated, data were submitted to a two-way ANOVA for the 

interaction effect proposed in H4.  

Results (see Table 19) of a two-way ANOVA showed a significant typicality-by-

delay interaction for confidence about correct recognition judgments, F (1, 402) = 12.02, 

MS = 43.2, p <. 01 with partial eta2 of .03. Not surprisingly, participants’ confidence for 

their correct judgments dropped significantly over time, explaining 17% of variance for 

confidence about hits [F (1, 402) = 81.6, MS = 293.4, p < .001].  
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Table 19. Interaction of typicality and retention interval on confidence of recognition 
judgments for hits 

Source MS df F ηp
2 

Constant 4346.3 1   1209.09*** .75 
Retention interval   293.4 1        81.62*** .17 

Typicality        .1 1       .04 .00 
Typicality X 

Retention interval 
   43.2 1       12.02** .03 

Error 1.80 402   
R Squared= .19 (Adj. R Squared=.18). *** p < .001, ** p < .01. 

 

Table 20 shows the mean “Sure” responses for participants’ correct recognitions for 

either typical or atypical presented sentences. As predicted, more “Sure” responses were 

attained for atypical items (M = 4.4) than for typical items (M = 3.8) when recognition 

was tested immediately. However, participants tested at a two-week delay scored more 

“Sure” responses for typical items (M = 2.8) than for atypical items (M = 2.1). A post-hoc 

LSD test revealed that the mean differences between these four groups were significant at 

p < .05 level. In summary, findings presented above supported Hypothesis 4 that 

predicted a typicality-by-delay interaction.  

Table 20. Mean “Sure” responses for recognition judgments about typical/atypical 
arguments with retention intervals 

95% CI for M Time Typicality N M SD 

Lower Upper 

Typical 103 3.8 1.7 3.5 4.1 Immediate 

Atypical 100 4.4 2.5 3.9 4.9 

Typical 99 2.8 1.6 2.4 3.1 Delayed 

Atypical 104 2.1 1.6 1.8 2.4 

Note: Numbers are the mean responses of “Sure” for hit items. F (3, 402) = 31.36, p < .001. Mean 
differences between groups were significant at p < .05 (LSD test).  
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Figure 11. Interaction of Typicality X Time on confidence for recognition judgments. 
Confidence was measured by the number of “Sure” responses for either 
typical or atypical hits.  

Tests of H5a and H5b 

H5a. A highly-credible endorser will induce more attitude change than a less-
credible endorser instantaneously.  

H5b. A highly-credible endorser will induce more attitude change than a less-
credible endorser after a delay. 

In hypothesis 5a and 5b, it was predicted that a highly-credible endorser would 

make more positive attitude change than a less-credible endorser both instantaneously 

and after a delay. However, the credibility variable did not make any statistical difference 

in post-attitude scores in either immediate and delayed tests (see Table 21). Thus, neither 

H5a nor H5b was supported.  
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Table 21. Attitudes by credibility in an immediate and a delayed test group 
Low (N=98) High (N=105) t df p Immediate 

4.9 (1.2) 4.9 (1.1) .28 201 .781 

Low (N= 101) High (N= 102) t df p Delayed 

5.0 (1.2) 4.9 (1.2) .63 199 .527 

Note. The dependent measure of attitudes toward Firefox shows the average of six measures on a 7-point 
semantic differential scale, with higher values indicating a more positive attitude. 

 

Test of Hypothesis 6 

H6. The post-attitudes observed in the low-credibility conditions will be 
greater than those in the immediate control condition at the immediate tests.   

H6 was proposed to diagnose (1) if the treatment of a discounting cue induced post-

attitude change, and (2) if the change induced by the discounting cue did not fall below 

the change observed in a control group.  

To test H6, a t-test was performed with the dependent variable of attitudes toward 

Firefox. As predicted, participants in the low credibility groups (M = 5.86, SD = 1.0) 

showed significantly higher post-attitudes than counterparts in a control group (M = 4.8, 

SD = 1.1) at an immediate test. These finings confirmed a treatment effect in which a 

discounting-cue-effect on attitudes would be greater than the baseline attitude.  

Table 22. Comparison of means between low credibility groups and a control group at the 
immediate test  

Credibility N Mean SD df T 
Low credibility   98 5.6 1.0 

Immediate control   48  4.8 1.1 
144 4.19*** 

Note. The dependent measure of attitudes toward the company also shows the average of 
six measures on a 7-point semantic differential scale, with higher values indicating a 
more positive attitude. *** p < .001. 
 
Test of Hypothesis 7a 

H7a. There will be an interaction between credibility and time on attitudes toward 
Firefox under the typical message condition. More specifically, a typical message 
presented by a highly-credible endorser will lead to a significant decrease of 
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attitude change over time, while a typical message presented by a low credible 
source will lead to an increase of attitude change over time.  

In H7a, it was predicted that under the typical message condition, attitudes induced 

by a high-credibility endorser would decrease rapidly over time, while attitudes by a low-

credibility endorser would increase. To test this hypothesis, a two-way analysis of 

variance was performed.  

A two-way ANOVA was performed to examine the interaction effect of credibility 

by time on attitudes toward Firefox. Table 23 shows the summary of the two-way 

ANOVA under the typical message condition. There was no interaction of Time and 

Credibility under the typical message condition, F (1, 202) = 1.54, p =.216. Thus, H7a 

was not supported. 

Table 23. The effects of time and credibility on attitudes under typical message condition 
Source Mean Square df F ηp

2 Power 

Constant 5988.05 1 5225.41*** .96 1.000 
Time 18.57 1 16.21*** .08 .98 
Credibility .38 1 .34 .00 .09 
Time X 
Credibility 

1.76 1 1.54 .01 .24 

Error 1.15 202    

R2  = .08 (Adj. R2 = .07). *** p < .001 
 

Table 24 presents the means and standard deviations for post-attitudes under typical 

message condition. Means for the low credibility groups were 5.8 (SD = 0.9) and 5.0 (SD 

= 1.2) at immediate and delayed tests respectively. The mean for the high-credibility 

group was 5.7 (Sd = 1.0) during an immediate test, while it was 5.3 (SD = 1.2) during a 

delayed test. A post-hoc analysis (Scheffe test) revealed that means for both low and 

high-credibility groups at an immediate test were significantly higher than the mean for 

the low-credibility group at a delayed test.  
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Table 24. Comparison of mean post-attitudes by credibility and time under typical 
message condition 

95% CI for M Time Credibility N M SD 
Lower Upper

Low 49 5.8b 0.9 5.6 6.1 Immediate 
High 54 5.7b 1.0 5.4 6.0 
Low 46 5.0a 1.2 4.7 5.4 Delayed 
High 53 5.3ab 1.2 5.0 5.6 

Note: F (3, 198) = 5.83, p < .01. Means that do not share the same subscript significantly 
differ at p < .05 (Scheffe test).  
 

Figure 12 illustrates the effects of time and credibility on attitudes under typical 

message condition. As reported in Table 23, there was only a main effect of time on 

attitudes.  
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Figure 12. Effects of Time and Credibility on attitudes toward Firefox under typical 
message condition 
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Tests of H7b and H7c 

H7b. There will be a main effect of time on attitudes toward Firefox under the 
atypical message condition.  

H7c. There will be a main effect of credibility on attitudes toward Firefox under the 
atypical message condition.  

 
Table 25. The effects of time and credibility on attitudes under atypical message 

condition 
Source MS df F ηp

2 Power. 

Constant 5989.90   1    4636.60*** .96 1.000 
Time 7.49   1          5.80* .03     .67 
Credibility         .01   1            .01 .00     .05 
Time X 
Credibility 

5.51   1         4.27* .02     .54 

Error       1.29 200    

R2  = .05 (Adj. R2 = .03). *** p < .001, * p < .05 
 

Under the atypical message condition, there was a main effect of time on post-

attitudes toward Firefox, F (1, 200) = 5.80, MS = 7.49, p < .05, ηp
2 = .03 (see Table 25). 

Thus, H7b was supported. However, there was no main effect of credibility. Thus, H7c 

was rejected. 

Table 26 shows the means and standard deviations for post-attitude scores under 

the atypical message condition. There was no difference of means for low-credibility 

groups between immediate and delayed tests (M = 5.4, SD = 1.1 during an immediate 

test; M = 5.4, SD = 1.2 during a delayed test). On the other hand, there was a significant 

difference for means for high-credibility groups between immediate and delayed tests. 

Tested immediately, the mean for the high-credibility group was 5.8 (SD = 1.1), whereas 

the mean score decreased significantly when it was measured after a delay (M = 5.1, SD 

= 1.1).  
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Table 26. Comparison of mean post-attitudes by credibility and time under atypical 
message condition 

95% CI for M Time Credibility N M SD 

Lower Upper

Low 49 5.4ab 1.1 5.1 5.8 Immediate 

High 51 5.8b 1.1 5.5 6.1 

Low 55 5.4ab 1.2 5.1 5.7 Delayed 

High 49 5.1a 1.1 4.7 5.4 

Note: F (3, 200) = 3.30, p < .05. Means that do not share the same subscript significantly 
differ at p < .05 (Scheffe test).  
 

The following Figure 13 illustrates the interaction between time and credibility 

under the atypical message condition.  
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Figure 13. Interaction of Time X Credibility on attitudes toward Firefox under atypical 
message condition 
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Summary of Tests of Hypotheses 

H1a. Participants’ recognition performance will be greater for atypical than for 
typical arguments in an immediate test.  (Not supported) 

H1b. Participants’ recognition performance will be greater for atypical than for 
typical arguments in a delayed test.  (Not supported) 

H2. There will be a main effect of time of measurement on recognition 
performance. In other words, participants’ recognition performance will decrease 
over time. (Supported) 

H3. The decrease of recognition performance over time will be greater for atypical 
arguments than for typical arguments. (Supported) 

H4. There will be an interaction effect of typicality by retention interval. More 
specifically, there will be more “Sure” responses for atypical hits than for typical 
hits at the immediate test, while there will be less “Sure” responses for atypical hits 
than for typical hits after a two-week delay.  (Supported)  

H5a. A highly-credible endorser will induce more attitude change than a less-
credible endorser instantaneously. (Not supported) 

H5b. A highly-credible endorser will induce more attitude change than a less-
credible endorser after a delay. (Not supported)  

H6. The post-attitudes observed in the low-credibility conditions will be greater 
than those in the immediate control condition at the immediate tests. (Supported) 

H7a. There will be an interaction between credibility and time on attitudes toward 
Firefox under the typical message condition. More specifically, a typical message 
presented by a highly-credible endorser will lead to a significant decrease of 
attitude change over time, while a typical message presented by a low credible 
source will lead to an increase of attitude change over time. (Not supported) 

H7b. There will be a main effect of time on attitudes toward Firefox under the 
atypical message condition. (Supported) 

H7c. There will be a main effect of credibility on attitudes toward Firefox under the 
atypical message condition. (Not supported) 
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CHAPTER 6 
DISCUSSIONS AND LIMITATIONS 

Post-Hoc Analyses 

Post-Hoc Analyses for H1a, H1b & H3 

In the test of H1a and H1b, an interaction effect of typicality by time of delay on 

memory sensitivity was found. To examine whether this interaction resulted from 

decreased hit rate (HR) or increased false alarm rate (FAR), data were submitted to two-

way ANOVAs with dependent measures of HR and FAR. Results shown in Table 27 

revealed main effects for retention interval [F (1, 395) = 20.71, MS = .93, p < .001] and 

for typicality [F (1, 395) = 5.06, MS = .23, p <. 05] on HR. An interaction between 

retention interval and typicality was also observed, F (1, 395) = 8.45, MS = .38, p < .01. 

The comparison of the effect sizes indicated that retention interval had the largest effect 

on HR explaining five percent of the total variance, followed by the interaction between 

typicality and retention interval (ηp
2 =.02).  

Table 27. The effect of retention interval and typicality on HR   
Source MS df F ηp

2 
Constant 135.1 1 3017.7*** .88 

Retention interval       .9 1 20.7*** .05 
Typicality       .2 1 5.1* .01 

Typicality X 
Retention interval 

      .4 1 8.5** .02 

Error      .1 395   
R Squared= .08 (Adj. R Squared=.07). *** p < .001, ** p < .01, * p < .05. 
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However, FAR was explained only by retention interval, F (1, 395) = 29.66, MS 

=1.49, p < .001, ηp
2 = .07 (Table 28). There was no main effect for typicality, F (1, 395) 

= .04; nor was there an interaction between typicality and retention interval, F (1, 395) = 

1.96, ηp
2 = .01.  

Table 28. The effect of retention interval and typicality on FAR   
Source MS df F ηp

2 
Constant     97.9 1 1951.6*** .83 

Retention interval       1.5 1  29.7*** .07 
Typicality         .0 1 .0 .00 

Typicality X 
Retention interval 

       .1 1 2.0 .01 

Error   .1 395   
R Squared= .07 (Adj. R Squared=.07). *** p < .001. 
 

A closer look at HR and FAR by typicality and retention interval showed that 

poorer d′ scores for atypical items in a delayed test was due to both increased FAR for 

atypical arguments and rapid drops in HR (see Table 29). 

Table 29. Interaction of typicality and time interval on recognition performance 
Typicality Typical Atypical 

Retention intervals Immediate  
(N=103) 

Delayed  
(N=97) 

Immediate  
(N=99) 

Delayed 
(N=101) 

M 
(SD) 

.62 
(.16) 

.59 
(.20) 

.63 
(.24) 

.47 
(.24) Mean HR t 

(df), p 
1.37 

(198),  p = .172 
4.66 

(198), p < .001 
M 

(SD) 
.45 

(.24) 
.54 

(.18) 
.42 

(.25) 
.57 

(.21) Mean FAR t 
(df), p 

3.00 
(198), p < .01  

4.63  
(197), p < .001 

M 
(SD) 

.39 
(1.21) 

-.16 
(.94) 

.57 
(1.79) 

-.80 
(1.28) Mean d′ t 

(df), p 
3.57 

(198), p <.001 
6.26 

(197), p < .001 
Note. HR= Hit Rate; FAR= False Alarm Rate.  
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The mean FAR for atypical arguments at the immediate test was 0.4 (SD = 0.3), but 

it became higher at a delayed test (M = 0.6, SD = 0.2), t = 4.63, df = 197, p < .001. The 

mean HR for atypical arguments also dropped after a two-week delay (t = 4.66, df = 198, 

p <.001). Under the atypical message conditions, the mean HR for immediate groups was 

0.6 (SD = 0.2), while the mean HR for delayed groups was 0.5 (SD = 0.2). On the other 

hand, there was no change in HR for typical arguments between immediate and delayed 

tests with the mean for immediate groups = 0.6 and the mean for delayed groups = 0.6. 

As noted, it is an important finding that the d′ score was higher for an atypical argument 

(M = .6) than for typical arguments (M = .4) instantaneously, but the d′ for atypical 

arguments (M = -.8) was lower than that for typical arguments (M = -.2) after two weeks’ 

delay.  

Figure 14 illustrates the changes in subjects’ recognition performance (d′) with 

mean HR and FAR as an interaction of typicality and time of measurement. At a glance, 

it is noteworthy that the mean FAR for both typical and atypical arguments increased 

after a delay (this increase was statistically significant as reported in Table 29). Another 

important finding was that the mean HR for atypical arguments decreased after a two-

week delay (this result was statistically significant as reported in Table 29), while the HR 

for typical arguments did not change. Interestingly, discriminative accuracy in a delayed 

test generated negative d′ scores for both typical and atypical sentences. Figure 14 also 

demonstrates that recognition accuracy for atypical arguments declined at a faster rate 

over time than for typical arguments, supporting Hypothesis 3.  
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Figure 14. Recognition performance as a function of typicality and time interval 

 

Supplementary Analysis for H4 

 As a supplement to the ANOVA for the test of H4, chi-square analyses were 

performed on observed frequencies for confidence ratings of sure, not sure, and 

guess/don’t know (see Appendix F) for each recognition judgment.  

Post-Hoc Analyses for H5 

In the test of H5a and H5b, no effect of credibility on attitudes was found. 

Although the manipulation check for credibility showed mean differences between low 

and high-credibility groups, it was found that all six items for the low-credibility groups 

were rated moderately rather than low. That is, all six items for credibility measures were 

rated around the median point in six 7-point semantic differential scales (see Table 6 in 

Chapter 5).  
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As a post-hoc analysis, post-attitude scores were compared across three levels of 

perceived credibility (low, moderate, and high) based on participants’ ratings of six items 

of credibility measures. An ANOVA revealed that there was an effect of perceived 

credibility on post-attitudes, F (2/143) = 9.40, p <.001. A subsequent post-hoc analysis 

(Scheffe test) specifically indicated that the attitude scores among the low-perceived-

credibility group were significantly higher than those among the high-perceived-

credibility group.   

 Table 30. Comparison of means between different levels of perceived credibility   
95% CI for means Group N Mean SD 

Lower Upper 
df F 

Low perceived 
credibility 

49 5.2 1.1 5.0 5.4 

Moderate perceived 
credibility 

49 5.4 1.1 5.2 5.6 

High perceived 
credibility 

48 5.7 1.1 5.6 5.9 

2/143 9.40
*** 

Note. Three levels of perceived credibility were created based on the frequency 
distribution of participants’ ratings of six 7-point semantic differentials. The dependent 
measure of attitudes toward the company also shows the average of six 7-point semantic 
differential scales, with higher values indicating a more positive attitude. CI = 95% 
confidence interval for group means. The mean for low perceived credibility is 
significantly different from the mean for high perceived credibility at p < .05 (Scheffé 
post-hoc test). *** p < .001. 

 

Post-Hoc Analyses for H6 

H6 was proposed to determine whether or not attitude change induced by a 

discounting-cue is greater than the change without any treatment. If the former is 

statistically smaller than the latter, a possible finding regarding the increased attitude 

change induced by the discounting cue cannot be attributed to a sleeper effect. Strictly 

speaking, it was not a test for a theoretical assumption, but was for checking a necessary 

condition for the subsequent theory test. One problem of the test of H6 is that the low 
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credibility condition contained two groups: a low credibility with a typical message and a 

low credibility with an atypical message. That’s why the cell size reported in Table 22 

(see Chapter 5) is unequal. As a supplementary analysis, an ANOVA was performed with 

breaking down the low-credibility groups by typicality. 

Table 31. Comparison of means for low credibility groups and for a control group at the 
immediate test  

95% CI for means 
Group N Mean SD 

Lower  Upper  
df F 

Low Credibility & 

Atypical Message 
49 5.4 1.1 5.1 5.8 

Low Credibility & 

Typical Message 
49 5.8 0.8 5.6 6.1 

Immediate Control 48 4.8 1.1 5.2 5.6 

2/143 10.37*** 

Note. The dependent measure of attitudes toward the company also shows the average of 
six 7-point semantic differential scales, with higher values indicating a more positive 
attitude. CI = 95% confidence interval for group means. Means for low credibility groups 
are significantly different from the mean for the immediate control group at p < .05 
(Scheffé post-hoc test). *** p < .001. 

 

Table 31 presents the group means, standard deviations, and 95% confidence 

intervals for the means for low-credibility groups with either typical or atypical message 

condition and for a control group in the immediate test. The difference in post-attitudes 

was significant, F(2, 143) = 10.4, p < 001, and a post hoc analysis revealed that post-

attitude scores among the participants in the immediate low-credibility conditions were 

significantly higher than those in the immediate control group (Scheffé, p <.05). 

A three-way ANOVA was run with typicality, time of measure, and credibility as a  

between-groups factor. Table 32 shows the results from the 3-way ANOVA.  
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Table 32.The effects of typicality, time, and credibility on attitude change 
Source MS df F ηp

2 Power. 

Constant  11977.85 1    9823.72*** .96 1.000 

Typicality            .10 1            .08 .00 .06 

Time        24.87 1        20.39*** .05 .96 

Credibility            .26 1             .21 .00 .06 

Typicality X Time          1.27 1           1.04 .00 .18 

Typicality X 

Credibility 

           .14 1             .12 .00 .06 

Time X Credibility            .51 1             .42 .00 .10 

Typicality X Time 

X Credibility 

         6.74 1 5.53* .01 .65 

Error          1.22 398    

Note. R squared = .06 (Adj. R squared = .05). *** p < .001, * p < .05 
 

Most of all, a significant main effect of time emerged from the three-way analysis 

of variance. The time factor accounted for 5% of total variability of the total effect, F (1, 

398) = 20.39, p < .001. The three-way interaction between time, typicality, and credibility 

was significant [F (1, 398) = 5.53, p <. 05], but the effect size was small, ηp
2 = .01. 

The findings reported in Table 32 also suggest that interaction between time and 

credibility may be observed only when the message typicality is considered. In fact, the 

interaction by time and credibility was observed only when the message typicality was 

atypical in tests of H7a, H7b, and H7c (see Table 25 & Figure 13 in Chapter 5). 

Post-Hoc Analyses for H7 

To examine if participants’ involvement and credibility judgments influenced the 

results of H7a, H7b, and H7c, an analysis of covariance (ANCOVA) was performed with 
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the involvement index1 and the perceived credibility index2 as covariates.  Table 33 

displays results from the analysis of covariance.  

Table 33.Analysis of covariance on attitude change with the involvement and perceived 
credibility index as covariates  

Source MS df F ηp
2 Power. 

Constant      311.92 1    275.23*** .41 1.00 

Typicality            .00 1            .00 .00 .01 

Time        25.43 1        22.44*** .06 1.00 

Credibility          2.85 1           2.52 .01 .35 

Typicality X Time            .88 1             .77 .00 .14 

Typicality X 

Credibility 

           .16 1             .14 .00 .07 

Time X Credibility            .72 1             .64 .00 .13 

Typicality X Time X 

Credibility 

         6.04 1 5.33* .01 .63 

Involvement          6.12 1            5.40* .01 .64 

Perceived Credibility 

index 

       23.10 1        20.38*** .05 1.00 

Error          1.13 389    

Note. The credibility index was the mean score for each participant’s credibility ratings 
on six 7-point semantic differential scales. The involvement index was the means for two 
involvement measures: “how important is IE’s security to you personally?” (value-
relevant importance) and “how concerned are you about IE’s security?” (outcome-
relevant involvement). R squared = .13 (Adj. R squared = .10). *** p < .001, * p < .05 

 

Even when the involvement and the perceived credibility were controlled, a 

significant main effect of time [(F (1,389) = 22.44, p <.001) and a 3-way interaction 
                                                 
1 The involvement index was the means for two involvement measures: “how important is IE’s security to 
you personally?” (value-relevant importance) and “how concerned are you about IE’s security?” (outcome-
relevant involvement): see Eagly & Chaiken, 1993; Kiene, Barta, Zelenski, & Cothran, 2005.  

2 The credibility index was the mean score for each participant’s credibility ratings on six 7-point semantic 
differential scales.  
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effect on [(F (1,389) = 5.33, p <.05] attitudes remained, demonstrating a robust treatment 

effect of time and a time-credibility-typicality interaction on attitudes.  

A hierarchical regression analysis was run to compare the relative effects of 

involvement and perceived credibility after controlling the treatments of time, credibility, 

and typicality. In a first step, three treatments were entered using dummy-variable coding. 

In a second step, involvement and perceived credibility were added to predict relative 

contributions of those variables to the attitude change (see Table 34).  

Table 34.Hierarchical regression predicting attitudes toward Firefox   
Variable B SE β 

Step 1    
Typicalitya -.03 .11 -.01 
Timeb -.49 .11   -.22*** 
Credibilityc .04 .11 .02 

Step 2    
Typicality -.02 .11 -.01 
Time -.50 .11    -.22*** 
Credibility -.17 .12 -.08 
Involvement .09 .04 .12* 
Perceived 
Credibility  .18 .04 .23*** 

Note. Step 1, ∆R2 = .05***; Step 2, ∆R2 = .06***. aTypical = 0, Atypical = 1; 
bImmediate = 0, Delayed = 1; cLow-credibility = 0, High credibility = 1. The credibility 
index was the mean score for each participant’s credibility ratings on six 7-point semantic 
differential scales. The involvement index was the means for two involvement measures: 
“how important is IE’s security to you personally?” (value-relevant importance) and 
“how concerned are you about IE’s security?” (outcome-relevant involvement). R 
squared = .13 (Adj. R squared = .10). *** p < .001, * p < .05 

 

Not surprisingly, time was negatively associated with attitudes, β = -.22, p < .001. 

Results of the final model indicated that both covariates of involvement (β = .12, p < .05) 

and perceived credibility (β = .23, p < .001) were positively associated with attitudes. 

Although involvement and perceived credibility were significant predictors of the attitude 
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change, the effects of experimental factors had little change in size and direction in the 

step 2 of the hierarchical model. These results are consistent with findings in the previous 

analysis of covariance reported in Table 33.  

Discussions 

Discussions about the SC + T Model 

Cognitive psychologists have long argued individuals form abstract but general 

knowledge about everything they experience including actions, places, situations, and 

issues. This general knowledge is called “schema,” whereby lay people make an 

automatic judgment about what is “typical” and “atypical” of a specific object. The 

typicality about an object influences not only what we remember and forget over time 

with regard to the object, but it also influences how we interpret, evaluate, and behave 

observing each of either typical or atypical things. To investigate the role of schema in 

the audience’s remembering and forming of attitudes toward an endorsement message, 

this study tested the SC + T model of a schema theory and the sleeper effect of 

longitudinal attitude change.  

The research reported in this study contributed to the SC + T model by examining 

people’s recognition performance for persuasive messages with typicality variation and a 

time delay in recognition tests. Most studies that tested the SC + T model seldom allowed 

for a time delay longer than a week. An important prediction of Graesser and his 

colleagues’ SC + T model lies in the reversed recall performance over time – that is, 

clearly after a one-week delay. However, the memory accuracy was uniformly higher for 

atypical than for typical items even with a three-week delay (Smith & Graesser, 1981).  

While there is a great deal of research that tested the SC + T model, there has been 

relatively little research that has tested the model after a two-week delay. Thus, 
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researchers who only allowed for a short-term delay may not give a correct conclusion 

regarding recognition memory performance with the passage of time. For instance, 

Shapiro and Fox (2002) reported that they found participants’ recognition sensitivity was 

still quite good for atypical information from media stories, but their findings were based 

on a two-day delay. 

In the test of H1a and H1b, it was found that participants’ immediate recognition 

performance for typical and atypical arguments was not statistically different. However, 

the memory sensitivity was less decayed for typical than for atypical arguments after a 

two-week delay, and this result was statistically significant. The reversed higher d′ scores 

for atypical items after a two-week delay indicated that recognition performance of 

presented atypical items deteriorated rapidly. Although the hypothesis that predicted 

better recognition accuracy for atypical arguments in a delayed test over typical 

arguments was rejected, this finding is consistent with the general assumption of the SC + 

T model; that is, memory for atypical items tends to decay faster than for typical ones. 

Then it might be controversial that the main effect for typicality was projected in the first 

hypothesis relying on previous findings of earlier research. Indeed, as mentioned in 

Chapter 2, previous studies that found better recognition performance for atypical items 

in a delayed test were mostly based on a short delay of two days or at best one week 

except that of Smith and Graesser (1981) who tested memory after three weeks’ delay. 

Due to this lack of research on the time-delayed effect of a persuasive message on a long-

term memory,  Hunt et al. (1992) once summarized the state of art in this area of research 

as follows:  

A stimulus is thought to be encoded, stored, and retrieved in terms of some 
activated schema in the person’s memory: For example, whether stimulus 
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information is schema-congruent or schema-incongruent is highly significant, 
because incongruency conveys distinctiveness and salience and therefore greater 
memorability - at least immediately. Although schematic-processing models agree 
on this much, they differ on the long-term memorability of unusual (incongruent) 
information. One school of thought argues that incongruent information is 
particularly forgettable over time; another contends that it is particularly 
memorable (Hunt et al., 1992).  

Findings in this present study thus may imply the interaction effect of typicality and 

retention interval in both recall and recognition of persuasive messages. In other words, 

the audience is likely to forget the atypical arguments more than they forget the typical 

argument over time, although they recall and recognize those atypical arguments better 

than typical arguments instantaneously. However, these findings need to be interpreted 

with caution, because d′ scores were negative in the delayed test. Singh and Churchill, 

(1986) once argued that negativity in sensitivity (d' < 0) might be due to either 

measurement error or subjects giving contrary responses on purposes. In other words, 

some participants might perform the discrimination task giving a contrary response 

intentionally, that is, saying “no” when they should have said “yes” (and vice versa) on 

the basis of discrimination ability (Singh & Churchill, 1986). This could happen when 

participants were able to perform the discrimination task, but they were malingering.  

However, considering that participants were randomly assigned to different cells of 

experimental groups, this possibility should be opted out. If it had resulted from data 

contamination by some subjects on purposes, such negative d' scores also would have 

been observed in the immediate tests other than in the delayed tests. Rather, these 

negative d' scores imply different possibilities.  

First, as seen in the post-hoc analyses, the negative mean d' score for atypical 

sentences was due to a rapid drop of HR for atypical sentences with increased FAR at a 
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delay. These finding may imply that memory for atypical items decayed faster than 

typical ones, supporting the main assumption of the SC + T model. In earlier studies of 

the SC + T, this assumption about the faster decay for atypical items than for typical 

items was supported only with a recall performance. Now, findings in this study show 

that this assumption could be applied to the recognition memory performance. 

Second, findings in the test of H2b were consistent with those in the test of H3. In 

other words, the decrease of recognition performance over time was greater for atypical 

arguments than for typical arguments.  

Nonetheless, due to the negativity of d' scores, it is hard to conclude that typical 

arguments were better recognized over time, although HR for typical sentences was 

significantly higher than for atypical ones. Even though there existed significant 

difference for sensitivity, the mean d' score for typical items was close to zero in the 

delayed test, implying a possibility of the floor effect - whereby participants had not 

accurately recognized the presented items from non-presented items.  

As mentioned earlier, however, participants’ recognition memory for atypical 

arguments decayed faster than for typical ones, showing significant difference in HR 

between typical and atypical arguments over time. In conclusion, the results reported in 

the test of H1 and H3 suggest there may be an interaction effect of retention intervals and 

typicality on recognition memory.  

A strong effect observed in this study was the main effect of retention interval on 

sensitivity. In the test of hypothesis 2, there was a significant main effect of time of 

measure on recognition accuracy, F (1, 392) = 50.6, p < .001. When excluding the 

possibility of participants’ giving contrary responses on purpose, the negative mean d′   
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score (-.49) after a delay indicates that participants answered more “yes” (i.e., having 

seen) responses to “non-presented” arguments, while they did more “no” (i.e., not having 

seen) responses to “presented” persuasive arguments. Although there is a possibility that 

the foils (non-presented arguments in the learning phase) were too typical to discriminate, 

the significant difference [F (1, 397) = 29.67, p < .001] of the false alarm rates between 

immediate and delayed tests may be a counterargument for such claim.  

The result of testing H3 showed the interaction between retention interval and 

typicality. A test of two-way ANOVA produced a significant interaction effect [F (1, 

395) = 9.54, p < .01] along with the main effect of retention interval. However, the effect 

size was significantly higher for the main effect: that is, using ηp
2 as the measure of 

association with the dependent variable, the interaction between typicality and retention 

interval accounted for only 2% of the total variability in the recognition sensitivity, while 

the effect size of the main effect accounted for 12% of the total variance.  

While presenting the memory performance over time, it was also proposed that 

participants’ confidence ratings for typical arguments would be more liberal over time, 

allowing for more “Sure” answers influenced by the generic schema they had about the 

issue in discussion. Findings obtained in tests of H4a and H4b are consistent with those 

found in a test of H3. In the mean comparisons, atypical arguments instantaneously had a 

slight advantage over typical arguments in recognition performance, but this pattern was 

reversed after a delay. Findings reported in tests of H4a indicate that this memory 

advantage for atypical arguments at an immediate test also comes with more strength in 

confidence for correct recognition judgments for the presented atypical arguments. On 

the other hand, the confidence for recognition judgments about atypical arguments 
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dropped over time more quickly than did confidence about typical recognition judgments. 

In this process, confidence of recognition judgments about typical arguments was less 

reduced than for confidence of recognition judgments about atypical arguments. The 

findings support the assumption of criterion bias in people’s recognition judgments. In 

other words, people become more liberal in making their recognition judgments about 

typical items over time, while they tend to be more conservative in their judgments about 

atypical items.  

What could be explained from the results obtained in the tests of hypotheses 1 to 4? 

First, recognition performance for atypical arguments tends to decay faster than for 

typical sentences. It is the main assumption of the SC + T model that memory 

performance for atypical items drops more quickly over time than for typical ones. This 

principle was formerly applied only to recall performance. In the lack of replications of 

the original SC + T model in a long-term delay, it is still an issue as to whether initial 

advantage for atypical items will be reversed after at least two weeks’ delay. Results 

reported in this study can be used for future replications or meta-analyses on the SC + T 

model.  

Second, retention interval is the most influential variable in determining the 

memory performance. That is, recognition performance was much influenced by the 

delay of the recognition measure. The interaction effect between typicality and retention 

interval was also significant, although its effect size was very low.  

The confidence ratings were most influenced by the time of measure, showing 

significantly more “Sure” responses in immediate than in delayed tests. However, 

confidence for recognition judgments also revealed a significant interaction effect. There 
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were more “sure” responses for atypical than for typical arguments when recognition was 

measured immediately. However, “sure” responses for atypical arguments were less than 

for typical arguments after a two-week delay.  

Discussions about the Sleeper Effect  

Schemas are fundamental to human comprehension of any type of story. If a story 

does not conform to schematic expectations, it could cause some degree of cognitive 

disturbance (Plowman, 1996).The degree of schematic congruency between a persuasive 

message and source information could play a role in the dissociation between source cue 

and a message (dissociation hypothesis) or in the differential decay of source-message 

information. 

In this study, it was assumed that the sleeper effect would be found only when a 

message conformed to the audience’s expectations about the source of the message. If the 

message violated the audience’s expectation about the source of the message, he/she 

could remember the source of such incongruent information as a result of their efforts to 

solve the incongruency during the information processing. A schema-incongruent 

situation in which atypical arguments were told by a highly-credible source was expected 

to reduce the possibility of source-memory dissociation or differential decay. Since a 

sleeper effect is maximized when the source cue and message is dissociated or poorly 

integrated, it was hypothesized that the sleeper effect would be only found when the 

endorsement message was mainly typical in which people would have less motivation to 

think over why the source made such arguments.  

Results in the tests of H7a and H7b revealed that contrary to this hypothesis, the 

sleeper effect was found only when the message was atypical. The mean attitude change 

induced by an atypical endorsement message from a highly-credible endorser dropped 
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significantly over time, while there was no change of attitudes among participants who 

received the same atypical message in the less-credible endorser group. In a post-hoc 

analysis, a three-way analysis of variance also indicated that a credibility-by-time 

interaction would not occur unless typicality was considered. Neither credibility nor 

typicality had an impact on attitude change in the 3-way analysis of variance.  

It is hard to explain why the sleeper effect was only observed in the atypical 

message condition. In this study, it was assumed that people would remember better for 

an atypical message told by a highly-credible source even after a lapse of time. If they 

remember the atypical message with the reliable source, the atypical message should lead 

to more positive attitude change than was projected by a less credible source. This was 

not the case in the tests of H7a and H7b. A possible reason for this contradictory finding 

is that the credibility was not important, particularly when attitudes were measured after a 

delay. In other words, participants’ attitudes toward Firefox after a delay may have been 

influenced by message typicality rather than endorser credibility when the message was 

atypical.  

One interesting question is why different credibility cues did not produce a 

statistically significant difference in attitude change. The failure to find a significant 

difference in attitude change by credibility does not appear to be a result of the failure of 

credibility manipulation. As shown in Chapter 5, the credibility manipulation resulted in 

significant differences in impression evaluations for all six 7-point semantic differential 

scales. In addition, the Cronbach’s alpha for reliability measure was high. Nonetheless, 

the means for evaluations about a low-credibility endorser showed that participants in the 

low-credibility condition tended to rate the endorser more as neutral than as low in 
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credibility. Thus, a perceived credibility index was created based on participants’ 

evaluations about the endorser. Importantly, a post-hoc analysis with this perceived 

credibility index showed that it was a strong predictor for the attitude change in the 

hierarchical regression model. In the post-hoc analysis of H5, it was also found that three 

levels of perceived credibility made a significant difference in forming postattitudes 

toward Firefox. Therefore, findings regarding credibility effect in this dissertation should 

be interpreted with caution.  

Another plausible explanation for not observing credibility’s treatment effect 

comes from the Elaboration-Likelihood Model (ELM). The ELM assumes that a message 

recipient will be more likely to be influenced by peripheral cues when his/her issue 

involvement is low. On the other hand, when a person is highly involved in the issue, he 

or she will likely scrutinize the message itself rather than the source. In other words, the 

perceived credibility will exert more influence on attitude change in a low-involvement 

group than in a high-involvement group.  

In this regard, it could be worthwhile to discuss a relevance override, the reduced 

impact of cues under high processing motivation of persuasion experiments (Pierro, 

Mannetti, Kruglanski, & Sleeth-Keppler, 2004). This relevance override hypothesis is a 

cousin of the cue-weighting hypothesis proposed by Petty (1994).   

The cue weighting hypothesis [italics added] assumes that the peripheral cues have 
relatively little impact on attitudes under high elaboration conditions because when 
people are highly motivated and able to process all relevant information, although 
they are aware of the cue, they do not consider it particularly relevant in making 
their evaluative judgments. That is … when motivation and ability are high … the 
cues are in essence discounted as irrelevant at the time of attitude judgment. (Petty, 
1994, p. 234).  

Then, it could be a limitation of this study that no hypothesis about the involvement 

factor was proposed. From the findings of this study, it can be assumed that the sleeper 
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effect may not be observed unless individual differences (e.g., motivation, involvement, 

prior experience) are considered. In this regard, it is an important finding that a relative 

sleeper effect was observed under the atypical message condition. This finding may be 

interpreted in the assumption of the ELM. If the credibility of the source was not so 

important to the message recipients forming their attitude toward Firefox, then it was 

possible that the typicality of message was a critical criterion to make evaluative 

judgment especially after a delay. When the information about the credibility was quite 

available in working memory, then, attitude change was subject to perceived credibility. 

However, when the source cue was less available after a lapse of time, message recipients 

were more likely to rate their evaluations based on their message typicality. This may be 

the reason that highly-credible endorsers who made atypical arguments induced more 

attitude change in an immediate test, while their arguments were negatively evaluated in 

a delayed test group (a 3-way interaction).  

In earlier research, it was noted that even a highly-credible source could have no 

added effect on persuasion if the message was fully accepted on its merits (Hovland et al., 

1953). If this is true, findings reported in this study could be explained by Hovland and 

his colleagues’ hypothesis:  

Under conditions where positive attitudes toward the source are very strong (e.g., 
he is considered as highly credible) and where the tendency to reject the 
conclusions and arguments in the communication is very strong, there is a tendency 
to dissociate the source and content (Hovland et al., 1953, p.41).   

Thus, findings in this dissertation highlight the need for further investigations of 

how different contexts of message typicality and source credibility affect attitude change 

instantaneously or after a two-week delay. As a rudimentary analysis this study examined 

whether there was a significant impact of involvement on participants' attitudes over the 
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course of the experimental manipulation. To do so, an analysis of covariance was 

conducted by entering involvement as one of covariates, followed by a hierarchical 

multiple regression analysis. Findings in the ANCOVA and the hierarchical regression 

showed that the involvement was a significant contributor to participants’ forming 

attitudes toward Firefox. Future research should investigate how different levels of 

involvement have an impact on attitude change when message typicality, source 

credibility, and time were varied.  

Limitations 

Recall/Recognition 

A methodological limitation is related to the memory test. In experiments reported 

in this study, recall was excluded for several reasons. First, a recall test was not 

considered because a recall test before a recognition test might influence subsequent 

recognition test scores. Second, it was thought that correct recall might not be obtained 

without direct interviews with participants. If participants saw a political ad with few 

arguments, it would be meaningful to request participants to recall what they had seen in 

the 30-second ad. However, in this study, participants read a lengthy endorsement 

message that was controlled to be shown for at least two minutes. In a laboratory setting, 

requesting participants to write down what they recalled from message reading is not an 

easy job unless it is related to an official test. Third, the addition of an experimental 

condition would increase the number of between-groups from eight to 16.  

As mentioned earlier, previous studies have shown that recall performance was 

better for atypical items than for typical after a short delay, but this pattern was reversed 

after a two-week delay. In this study, it was reported that recognition accuracy was 
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initially better for atypical than for typical, but it deteriorated in a two-week delay. 

However, no comparison could be done without recall data. 

External Validity 

This study was conducted in a laboratory setting, which offered high levels of 

experimental control and internal validity that are difficult to achieve in the field. 

However, the use of an experimental simulation to test hypotheses raises the obvious 

question as to whether or not these results can be generalized to other, more natural 

settings and other sources in which the specificity of the persuasive message will interact 

with other features of the source and the situation.  

Untested Underlying Assumptions 

Hypotheses to test the sleeper effect in this dissertation were based on three 

theoretical assumptions or hypotheses such as a source-memory differential decay 

hypothesis, an expectation-violation hypothesis, and source-message congruency effect. 

Though these assumptions/hypotheses underlie the main theoretical reasoning for the 

sleeper effect hypotheses (H7a - H7c), they were not directly tested. Future research 

should measure the degree of source-message dissociation or decay. It is also up to future 

research to test how different levels of source-message congruency affect persuasion over 

time, especially in the variations of message typicality.  

Typicality of Foils 

The memory test revealed that participants in the delayed group had poorer 

recognition accuracy than counterparts in an immediate test group. This poorer sensitivity 

was due to increased false alarms and decreased hits at the delayed test. Although foil 

items were selected from sentences that were close to neutral scores from the pretest, it is 

possible that participants in a delayed test may have recognized those foil items as having 
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been seen before because they looked familiar. Indeed, there was one case in which a 

non-presented sentence received much more “yes” responses than “no” responses in both 

immediate and delayed tests. The sentence of “With tabbed browsing, you can open 

many Web pages at once in the same browser window” was indeed presented as a foil 

item, but it resulted in very high false alarms both in typical (161 false alarm vs. 37 

correct recognition) and in atypical (167 FA vs. 37 CR) tests. The above foil is indeed a 

bad inappropriate choice as a foil because both the typical and atypical version of the 

endorsement includes a sentence3 that is very close to it in meaning. This may 

contaminate the results of signal detection task.  

Individual Differences (Motivations and Prior Attitudes) 

With regard to attitude change, current research did not consider the motivational 

factors (e.g., involvement, need for cognition) of message recipients in the analysis. This 

study only considered the message and the source factors in the persuasion process. As 

mentioned in discussion, it turned out that credibility did not make any difference in 

attitude change regardless of the time of measure. This failure in obtaining the main 

effect of credibility indicates that the premise of the current research may be revised in 

terms of ELM. In other words, examining the sleeper effect without consideration of 

individual motivation (or involvement) is grounded in a learning-paradigm of attitude 

change that presumes attitude change occurs purely as a consequence of learning or 

remembering of a message. However, in the cognitive response paradigm that penetrates 

the contemporary attitude theories, learning or memory has been considered less critical 

                                                 
3 “Wouldn't it be great if you could read papers, do searches, and check the weather altogether?” (typical 
version); “Wouldn't it be great if you could see multiple pictures of dating partners in a single browser 
window?” (atypical version) 
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than an individual’s cognitive responses to the message (Greenwald,1968; Petty, Ostrom, 

& Brock, 1981; Zuwerlink & Devine, 1996). 

The Order of Source-Message Presentation  

Several researchers have argued that the discounting cue should be presented after 

the message has been presented to an audience in order to find a sleeper effect. They 

believe that this procedure would eliminate any forewarning about the possible 

unreliability of the message source. When the communicator’s identity is delayed until 

after the audience has received the message, the message is apparently heard more nearly 

in its own terms, without the influence of the communicator’s credibility (O'Keefe, 

2002). However, this order of source-message presentation was not considered in this 

study in two reasons. First, many endorsement messages, particularly those posted on the 

Web, often present the source information before people click on each message so that 

the audience can verify source information. In this experiment, the source information 

was presented before the message since it was presented on the Web as a form of 

endorsement. Second, the addition of an experimental group also increases the number of 

experimental groups by double. However, due to the failure in finding a sleeper effect in 

this present study, not considering the order of source-message presentation may limit the 

results reported here. 
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CHAPTER 7 
IMPLICATIONS AND SUGGESTIONS FOR FUTURE RESEARCH 

The SC + T Model 

The SC + T model is contrary to the commonsense expectation about the human 

memory function, because it is difficult for individuals to presume that initially-better 

remembered items will be less available than initially-less remembered items over time. 

One may argue, “If this is true, why do so many advertisers attempt to position their 

product/service in an advertisement message that is atypical of conventional thoughts 

related to the particular product/service?” If atypical information decays faster than 

typical information, then, there is no reason for persuasive communicators to develop an 

atypical message in an attempt to make a memorable message. Indeed, this study showed 

that the memory for persuasive arguments decays over time, and the patterns of the decay 

could be dependent upon the typicality of each argument. With a two-week delay, this 

study showed that recognition memory for atypical arguments was better than for typical 

arguments right after the message exposure, but this pattern was reversed during a long-

term delay (i.e., two weeks). Findings in this study could add empirical data for future 

research to fill the void left due to the lack of research on memory for typicality of 

persuasive messages in long-term retention intervals.  

Examining memory for persuasive message requires researchers to consider the 

effect of source credibility. No research has ever examined the interaction of credibility 

and typicality on memory performance. In the absence of previous research, this current 

study did not propose any hypothesis that related to the interaction of typicality and 
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credibility on memory for a persuasive message over time. A supplementary analysis on 

the mean difference of HR, FAR, and d′  scores showed that those who were given the 

high-credibility endorser information with an atypical endorsement message had the 

highest mean HR and sensitivity during an immediate test, however, counterparts in a 

delayed group marked the lowest mean HR and sensitivity among all experimental 

groups. These observations may provide a venue for future research. Future researchers 

may wish to investigate a three-way interaction between typicality, credibility and time.  

The Illusion of The Truth Effect 

Typicality effect on memory has much to do with the illusion of truth effect. The 

illusion of truth effect refers to people’s tendency to rate familiar items truer than new 

ones (Begg, Anas, & Farinacci, 1992; Skurnik, Yoon, Park, & Schwarz, 2005; Hasher, 

Goldstein, & Toppino, 1977; Hawkins & Stephen, 1992). It is a serious problem in this 

information-overloaded age in which consumers are often bombarded with a barrage of 

information from diverse sources. At an initial learning or encoding stage of information, 

consumers may be vigilant in determining who their source of information is. When 

consumers are exposed to an important claim – for instance, a medical claim – they try to 

determine the veracity of the claim. They might trust the claim less if they remember 

reading it from a suspicious Web site than if they remember hearing it as advice from 

their physician. However, once the contextual details are lost, the remaining feeling of 

familiarity may foster the acceptance of false claims as true, which is the case in Skurnik 

et al.’s (2005) experiment. This offers an important implication to health communication 

researchers as well as consumer researchers who examine the harmful effects of 

misleading information on consumers’ memory and attitudes. Previously, research on the 



167 

 

illusion of truth effect was conducted on messages with repetitions without any typicality 

variations. Future researchers may wish to apply the SC + T model to the illusion of truth 

effect, whereby the context of credibility and typicality combination increases or 

decreases the effect of illusion of truth.  

Although it is not an illusion of truth effect, this familiarity-driven confusion also 

could occur in consumers’ remembering of advertising messages. Consumers may falsely 

believe they had seen an ad for the established brand when they in fact had seen an ad for 

a new brand, forgetting they saw the new brand ad when both the established and the new 

brand ad are delivered in a similar way.  Or they perhaps may remember seeing the 

established brand’s ad when no such ad had appeared but they were exposed to the 

advertisement in another context (Braun-LaTour and LaTour, 2004).  

Sleeper Effect  

While previous studies on persuasive communications often sought the effect of 

attitude on memory, this study examines the opposite direction of an effect; that is, the 

effects of episodic memory on attitude. In Hovland's paradigm of learning-based attitude 

change, the persuasive effect of campaigns starts becausee of the message exposure and 

message attention to persuasive messages. In this process, a message recipient is assumed 

to try to know who the source of messages is. Naturally, researchers in the early stage of 

persuasion research paid special attention to the effect of communicators or message 

sources. In this line of paradigm, researchers often considered source credibility as the 

most important quality that influences the effectiveness of persuasion (Newsom & Carrell, 

1990). The decay of source memory was often assumed to influence the attitude change 

over time independently of message characteristics. Findings of this study raise two 

issues, however. Credibility of a source may not be an important factor in attitude change. 
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Second, persuasive effects may vary over time not due to one's source memory decay but 

due to the decay of memory for a message. 

As for the first issue, a contemporary dual processing model of attitude change 

assumed that the source cue plays a role in persuasion when the audience's motivation to 

process the message is low. People with a low level of need for cognition (NC) tend not 

to elaborate the message as much as counterparts with a high level of NC. When the NC 

is low, recipients are more likely to use the source credibility cue as a basis for attitudinal 

evaluations. Then the ELM may explain why source cue was not an important factor that 

determined participants' attitude change in this present study. In this regard, O'Keefe's 

summary offers an important discussion for future research on the sleeper effect:  

The Elaboration Likelihood Model provides a plausible framework for 
understanding at least some of the research evidence concerning the persistence of 
persuasion. Broadly put, the ELM suggests that persuasion achieved under 
conditions of high elaboration (central processing) is more likely to be enduring 
than that obtained under conditions of low elaboration (peripheral route processing). 
That is, persistent effects are more likely when persuasion is the result of 
thoughtful consideration of issues and arguments as opposed to the results of 
reliance on heuristics (O'Keefe, 2002, p.258).  

Therefore, future researchers could advance current research by considering 

different levels of involvement or motivation to process the message. Involvement may 

moderate the effect of source credibility and message typicality on persuasion. For issues 

of little personal relevance, receivers may be content to let their opinions be shaped by 

the communicator’s apparent credibility; for such an issue, it is not worth the effort to 

follow the details of the arguments. For highly relevant topics, receivers may be more 

likely to attend closely to the details of the message, to scrutinize the communicator’s 

arguments and evidence, and to invest the effort involved in thinking closely about the 

contents of the message – and that comparatively greater importance of the message 
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contents means that the communicator’s credibility will play a smaller role than it 

otherwise might have. 

Practical Implications  

How to prepare persuasive messages and how to convey them effectively to the 

media and other publics who have a stake on the raised issue is the threshold challenge of 

effective public relations. The success or failure of a public relations campaign often 

hinges on how the source of communication is perceived by the intended audience. 

Although a contemporary theory of attitude change (e.g., Elaboration Likelihood Model) 

considers source credibility as a “peripheral cue” in the persuasion process, source 

credibility has been treated as more than a simple peripheral cue in contemporary 

communication research and the communication industry. Especially, the field of public 

relations, whose communication goal accomplishment is very dependent upon achieving 

credibility, has often grounded its existence on the general theory of source credibility - 

sources which are perceived as more credible should be more influential than less-

credible sources. (Broom & Dozier, 1990; Reardon, 1981; Cutlip, Center, & Broom, 

2000). 

However, Callison and Zillman (2002) argued that persuasive messages from even 

the low-credibility source could be perceived to be effective after the passage of time. 

The sleeper effect offers a great implication for public relations practitioner who want to 

launch a low-budget public relations campaign that does not feature a high-profile and 

expensive celebrity like Oprah Winfrey or Michael Jordan. The impact of highly-visible 

and/or credible endorsers in achieving communication goals does not say too much. 

Especially, at a time when traditional media were the only outlet for delivering 

organizational messages, any campaign could not succeed without featuring a high-
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credibility source/endorser. Now that most organizations have realized that they could 

reach their targeted publics/consumers with a relatively lower budget through the Web, 

credibility may not be as critical an issue as it used to be. An organization can build an 

outlet on the Web for delivering its message, and it can elicit site visits from people 

through diverse public relations practices. The message can be told by ordinary people as 

a testimonial or in a narrative story. It does not need to be a formal type of public 

relations message like a press release.  An issue is whether or not those ordinary voices 

can have the same effect in achieving communication goals and objectives as credible 

sources do.  

This study shows that it is not a matter of credibility that determines the audience’s 

attitude change, but a matter of time intervals and typicality. Immediately after the 

message exposure, people were more influenced by a highly-credible endorser, but the 

highly-credible endorser was less effective than a low credible counterpart when the 

message was atypical. It implies that the message typicality should be an important 

consideration for a campaign featuring ordinary voices.  

Regardless of credibility, people tend to be more influenced by a typical message 

during an immediate test. However, an atypical message leads a slight advantage in 

persuasion over a typical message. If both typical and atypical messages could make an 

impact instantaneously and after a delay, public relations practitioners might be more 

inclined to send an atypical message for consideration of a long-term effect. One notable 

finding from the current research is that the atypical message from a highly-credible 

endorser not only marked the lowest score in memory recognition after a delay but it also 

resulted in less attitude change than the atypical message from a low-credibility endorser. 
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No conclusion can be drawn from the findings as to whether or not the lowest recognition 

performance for the atypical endorsement by a highly-credible endorser had something to 

do with the lower attitude change in the delayed test. However, these results may 

encourage communication professionals to consider featuring ordinary voices with 

information as atypical as possible. Indeed, current Web-based campaigns often deliver 

nontraditional public relations campaigns in terms of messages and sources. From the 

message point of view, a nontraditional campaign delivers arguments that are not usual, 

not frequently heard, and that are irrelevant from or inconsistent with layperson’s 

established schemas about the issue or topic. Hence this study offers a practical 

implication for communication professionals to develop memorable atypical messages 

and to be confident in featuring ordinary voices. For instance, in a CSR campaign 

recently appeared in Business Week. BP, a global energy group, advocated the global 

warming agenda with denigrating anti-global warming groups, followed by a message 

about BP’s CSR activities. A brief quote featuring a graduate student named Paul 

Lakosky reads: “I think anyone that says global warming is not real is kind of burying 

their head in the sand.” (see Business Week, October 24, 2005, p.21). Judging from the 

findings of the current research, BP’s public relations campaign could be effective in the 

long run because an atypical argument was presented by an ordinary voice (i.e., a 

graduate student). 

 
 
 



172 

APPENDIX A 
STIMULUS: LOW CREDIBILITY 

Walt S. Morse is one of the Petereus bloggers. Petereus is a company that is paying 

bloggers $800 a month to blog their sponsors' products or services. The content that runs 

on these web pages won't be marked as advertising, it will be editorial comment, right in 

the body of the blog itself. Bloggers are paid to write and report freely about their own 

views on any product that sponsors Petereus. Mr. Morse uses his blog, Junk Drawer, to 

put up links to music videos, pop culture, video games, and Japanese manga. 

He grew up in the suburbs of Los Angeles. After graduating from the Webb School 

of California, he went to the University of Portland, located in Portland, OR. After 

graduating from UP with a degree in philosophy (dude!) he went back to California to 

watch movies for a living (no, really: He was the movie critic for the Fresno Bee 

newspaper). He stayed at the job long enough to propose to Laura Dern and to get 

married. In 1996, he left California to go to work for AOL. Many networked games of 

Quake followed. In 1998 he went freelance and now spends his time writing for anyone 

who pays him. He started blogging three years ago, mostly to kill time after he quit the 

job at AOL. 

When he's not goofing off online, Walt Morse writes a book whose upcoming title 

is Book of the Dumb (a book on stupidity). He also reviews stuff for Official US 

PlayStation Magazine. Now, Walt Morse lives in a teeny tiny little town in Ohio called 

Bradford, where a traffic jam is defined as three cars caught behind an Amish buggy. 
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Walt Morse lives there with his wife Kristine, dog Kodi and cats Rex, Lopsided Cat, and 

Ghlaghghee (pronounced "fluffy"). He enjoys pie. 

 Disclosure: Mr. Morse is paid by Petereus to comment on Firefox. 



174 

APPENDIX B 
STIMULUS: HIGH CREDIBILITY 

Walt S. Morse is the author and creator of the weekly technology review column 

"What's Next" in The New York Times, which has appeared every Thursday since 1991. 

Mr. Morse has been known as a fiery crusader since the opening line of his column 

"What's Next": "Personal computers are just too hard to use, and it isn't your fault." His 

quest has earned him legions of fans. 

His success comes from demystifying the digital realm for readers who aren't 

regular Slashdot contributors. He's on a mission to remake the tech world according to his 

own fetish for simplicity, reliability, effectiveness, and great design. From its launch, 

Morse knew exactly what he wanted: "What's Next would be utterly different from the 

reviews already out there. They were by geeks for geeks, filled with jargon, 

condescending to nontechies, and reverential about the computer and the computer 

industry," he says. "I wanted to write for the nontech user and be critical of the industry." 

Naturally, some companies try to use their meetings with him to glean intelligence they 

can incorporate into products that he'll later review. As a response, he sent a mass email 

to the publicists who pitch him: "I am not a consultant or adviser for you. I am not part of 

your development process. Even when I receive prerelease software or hardware or an 

advance look at a site or service, I am not a tester. If I make opinionated comments or ask 

pointed questions during a meeting or by email or phone while trying out products, it is 

strictly to elicit information from you for my own journalistic purposes. I typically try to 

ask the questions and offer the reactions I imagine my readers would. 
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Yahoo! Cofounder Jerry Yang says, "He's one of the most trusted and influential 

voices in technology." Newsweek magazine calls Mr. Morse "the most powerful arbiter 

of consumer tastes in the computer world today," TheWall Street Journal calls him "the 

most respected computer journalist." Mr. Morse was awarded the 1999 Loeb award for 

Commentary, the only technology writer to be so honored. 

Mr. Morse is based in the Time's Washington, D.C., office, where he spent 18 years 

covering national and international affairs before turning his attention to technology. A 

native of Warwick, Rhode Island, he graduated from Princeton University and the 

Columbia University Graduate School of Journalism.  
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APPENDIX C 
STIMULUS: TYPICAL MESSAGE 

Security, Cool Features Of Firefox Web Browser Beat Microsoft's IE 

By Walt S. Morse  

Netscape's removal from the center stage of the Web browser competition turned 

out to be a bad thing for Microsoft's Internet Explorer (IE). With a nearly $8 billion R&D 

budget, why hasn't Microsoft's IE substantially advanced since the end of the browser 

wars? Keep in mind that Microsoft hasn't made any important functional improvements 

in Internet Explorer for years --- aside from opening additional security holes. 

In the meantime, other people have been building much better browsers. The most 

significant of these challengers is Firefox. Firefox is built and distributed free by the 

Mozilla Organization, a small nonprofit corporation spun off last year from the fast-

fading remnants of Netscape. But in the two years since Firefox debuted as a minimal, 

browser-only offshoot of those sprawling suites, it has grown into a remarkable product. 

There is nothing wrong in keeping IE as a regular backup, since it is entrenched in 

our normal internet usage. However, you are advised to surf with discretion because it 

may endanger your privacy and security. Over time, people have come to agree with me, 

now more than ever before.There's an important reason why you should dump 

Microsoft's Internet Explorer Web browser. The problem is that hackers continue to find 

and exploit security holes in Explorer. Many of them take advantage of Explorer's 

ActiveX system. That's why the U.S. Computer Emergency Readiness Team, a 
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partnership between the tech industry and Homeland Security, recently took the unusual 

step of advising people to consider switching browsers. 

Just after Firefox version 0.9 became available for download, yet another Trojan 

horse began harassing Microsoft Windows users en masse. The Trojan horse exploited a 

close tie between Internet Explorer and Microsoft Windows. The Web site of The Kelley 

Blue Book, an online automobile pricing guide, had to remove the malicious code from 

its site and now encourages users to switch to Firefox to avoid such a risk. Firefox 

eschews ActiveX and other well-known infection paths. You can configure it to 

automatically download most files when you click on them, but not .exe files, which are 

runnable programs. Firefox's security successes can be credited to Mozilla's open-source 

development model. Since it is open source, the software is guaranteed to not have 

intended malicious code or spyware included. 

On the ohther hand, all Microsoft is able to offer its Internet Explorer users are 

incremental security improvements; new patches to fix holes in the old patches. We 

shouldn't have too much confidence in Gates and Co. Seeing Microsoft piling on 

supposedly "cool" features without regards to the consequences gives me the impression 

that their programmers are completely clueless about how things work in the "real 

world." While interviewing Bill Gates for "ABC World News Tonight" in 2004, Peter 

Jennings asked Gates whether it is fair to say that Firefox's perceived ability is better than 

IE. Instead of directly referring to Firefox by name, Gates acknowledged that competition 

is pushing IE. He said "We have got some fantastic competitors and it keeps us on our 

toes." 
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I shouldn't give you the impression that Firefox is good just because it is safe for 

my computer and created by a bunch of good people. User experience is what makes or 

breaks a browser. In fact, the best feature of Firefox is the tabbed browsing, which will 

become a quick favorite if you've never used it before. Wouldn't it be great if you could 

read papers, do searches, and check the weather altogether? Web pages are loaded in 

"tabs" within the same browser window, making it easy to switch back and forth among 

multiple web pages. Each window is marked by named tabs that you can click in and out 

of easily, allowing you to neatly keep track of them. 

You probably also like it that Firefox takes care of one of your major annoyances in 

life. On Firefox, pop-up ads are easily blocked. I've noticed that the program tells me 

when it has blocked an ad on a particular site, though now and then one still gets through. 

It's imperfect, but better than Explorer. Getting the same kind of protection in your 

Explorer requires expensive add-on software created by third parties. 

Microsoft's Explorer may indeed still command the vast majority of the Web 

browser market, but a new battle has begun and the browser war is on again. Microsoft 

should be watching Mozilla carefully. Firefox will not be defeated as swiftly as Netscape 

was 10 years ago by Microsoft's IE. The game is now much different. Microsoft may 

have amassed millions upon millions of dollars but Mozilla has the vast and vibrant open-

source army on its side. Give Firefox a day's worth of Web surfing, and you will never 

look back on IE.  
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APPENDIX D 
STIMULUS: ATYPICAL MESSAGE  

Security, Cool Features Of Firefox Web Browser Beat Microsoft's IE 

By Walt S. Morse 

Netscape's removal from the center stage of the Web browser competition turned 

out to be a bad thing for Microsoft's Internet Explorer (IE). Like the US space program in 

which NASA hasn't made any major advancements since the fall of the Soviet Union, 

Microsoft has not released any major upgrades for Internet Explorer since its defeat of 

Netscape. In spite of a nearly $8 billion R & D budget, Microsoft's slow innovation could 

get listed in the Guinness Book of World Records. 

In the meantime, other people have been building much fancier browsers. The most 

significant of these challengers is Firefox, a free product from an open-source 

organization called Mozilla. The name Firefox is a common name for the red panda 

which eats large amounts of bamboo. In the two years since Firefox debuted as a 

minimal, browser-only offshoot of those sprawling suites like bamboo, it has grown into 

a remarkable product. 

There is certainly nothing wrong with having IE as a backup. We know your boss 

might be stubborn about sticking to IE. But, to be blunt, he or she should be fired for 

stupidity if they do that because they are endangering the company. It's purely 

unthinkable for anyone in the business world to want to stick with IE. There's an 

important reason why I finally dumped Internet Explorer in favor of the Firefox Web 

browser. The problem is that the IE began spontaneously opening up to a dozen windows 
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displaying triple-X-rated ads, just for misspelling a URL. History shows there are lots of 

security bugs in IE that allow scripts to edit system files without explicit permission. 

That's why The Christian Hackers' Association, a missionary organization for 

evangelizing the hacker underground, recently took the unusual step of advising people to 

dump the Internet Explorer. 

Just after the Firefox 0.9 version became available for download, a Trojan horse 

began to harass Frank Scheelen, manager of the porn-specific search engine Ask Jolene. 

The Trojan horse exploited a close tie between porn galleries and user curiosity. To 

minimize users' headaches, caused by porn sites that try to slip a Trojan horse into users' 

home computers, the site has taken to endorsing Firefox, offering a direct link to the 

Mozilla Foundation download page. 

Firefox's security successes can be credited to Mozilla's open-source development 

model. Since it is open source, the software can be protected by international hackers 

who are sympathetic to the open source community. 

On the other hand, all Microsoft can offer Internet Explorer users is a promise that 

users will enjoy a wonderfully rich Web experience with Longhorn, Microsoft's 

codename for the next version of its Windows operating system, if only they'll wait just a 

little longer. We shouldn't have too much confidence in Gates and Co. Watching 

Microsoft pile on "cool" features without regards to the consequences gives me the 

impression that their average programmer is about 7 years old. While interviewing Bill 

Gates for "Eye to Eye" in 2004, Connie Chung likened Gates' business tactics to knife-

fighting. Gates was famously intolerant of interviewers who asked questions he deemed 

irrelevant or just plain stupid. Gates took off his mike and walked off the set. 



183 

 

I shouldn't give you the impression that Firefox is good just because it is safe for 

my computer and created by a bunch of good people. User experience is what makes or 

breaks a browser. In fact, the best feature of Firefox is the tabbed browsing, which will 

become a quick favorite if you've never used it before. Wouldn't it be great if you could 

see multiple pictures of dating partners in a single browser window? Recently, former 

Presient Clinton was shown using the feature to organize and ogle his different webpages 

on crossword puzzles, saxophone, and golf all within a single window. If Bill Clinton 

could figure this stuff out, easily clicking from tab to tab to check out his favorite things, 

surely no one else will have any problems! 

Bill Clinton probably also likes it that Firefox takes care of one of his major 

annoyances in life. On Firefox, pop-up ads are easily blocked. And to protect the kids, I 

have noticed that this program totally eliminates the spyware that is sometimes infects 

your computer through sexually explicit pop-up ads. If you want the same thing in your 

Explorer, Microsoft and its toadies will charge you extra money, even for their "buggy" 

and inadequate add-on software. 

Microsoft's Explorer may indeed still command the vast majority of the Web 

browser market. But I declare a war against the Internet Explorer and I warn Microsoft to 

keep an eye on Firefox. But, as Netscape painfully discovered 10 years ago, Microsoft 

knows how to fight. Now, the game is different. While the Microsoft Empire has built up 

billions of dollars, Mozilla has created a spirited community of millions of true believers. 

The time has come to resist the Empire; break free with Firefox!. 
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APPENDIX E 
QUESTIONNAIRE 
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2. What is your computer's operating system? If you use two or more operating systems, please 

choose the one you use most frequently for your personal purposes and check the box.   

1) windows 2) Mac OS 3) Linux  4) Others ______________ 

3. How many years/months of experience do you have on the internet? 

 _____ years      ______ months  

4. How many different Web browsers do you usually use? 

5. Currently, do you use the Internet Explorer Web browser?   

1) yes    2) no  

6. Currently, how often do you use each of the following Web browsers for regular Web surfing? 

Please check a box that indicates your degree of frequency. (1: not at all --- : very often)  

6.1.Internet Explorer 

6.2. AOL/ Netscape 

6.3. Firefox 

6.4. Safari/Camino 

6.5. Opera 

7. A blog (a weblog) refers to a Web site that features a personal, distinctive voice, links to other 

sources and regular postings displayed in reverse chronological order with the newest entry first. To blog is 

also used as a verb which means to write entries in, add material to, or maintain a weblog. Do you blog? 

1) yes   2) no  

8. In an average week, roughly how many hours/minutes do you spend reading blogs? 

____ hours   _______ minutes  

9. How often do you think about IE (Internet Explorer)'s security?  (1; not at all, 7: very often)  

10. How important is IE's security to you personally? 

(1: not important at all, 7: very important)  

11. How concerned are you about IE's security? 

(1: not concerned at all, 7: very concerned)  

12. How confident are you that you can do something to solve IE's security problems for yourself? 

(1: not confident at all, 7: very confident)  

13. Firefox is a Web browser developed by the Mozilla Foundation, a nonprofit group supporting 

open-source software. Have you ever heard of Firefox?   

1) yes   2) not  

14. Regardless of whether you have used it or not, please evaluate how you feel about the Firefox 

browser by checking a box next to the number on each of the lines below. If you have no reaction or if you 

have never heard of it before, please check the number 0 to indicate your neutrality. 

How good or bad is Firefox?  (-3: bad, 3: good)  

15. How useful or not useful is Firefox? (-3: not useful, 3: useful)  
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16. How secure or not secure is Firefox? (-3: not secure, 3: secure)  

17. How easy or difficult is Firefox? (-3: difficult, 3: easy)  

18. How likable or dislikable is Firefox? (-3: dislikable, 3: likable)  

19. How harmful or beneficial is Firefox? (-3: harmful, 3: beneficial)  

20. How old are you? 

21. What is your gender?  1) male  2) female  

22. What is your undergraduate major? Or, what is your profession? 

23. What is your total annual household income? (Include income for all family members and 

include all sources).  

1) Less than $30,000 

2) $30,000 - $39,999 

3) $40,000 - $49,999 

4) $50,000 - $59,999 

5) $60,000 - $74,999 

6) $75,000 - $99,999 

7) $100,000 - $149,999 

8) $150,000 - $249,999 

9) $250,000 - $499,999 

10) $500,000 - $999,999 

11) $1 million or more 

Now please read the brief bio of Walt Morse on the next page. You will be asked to give your 

impressions or feelings about the person later. Once you finish reading the following page, you will see the 

Next button at the bottom of the page. As a reminder, you will not see the Next button until 30 seconds 

after the page is loaded. Please feel free to scroll up and down, if needed.  

[Walt Mossberg Bio] 

 [New Session] 

24. Please enter your email address to have secure access to your survey. 

25. Based on the background information you just read from Walt Morse's bio on the Web page, 

please give your first impression or feelings about him on each of the scales below. If you have no reaction 

to Walt Morse any on a scale, please check the number 0 to indicate your neutrality.  

First, how qualified or unqualified do you think Walt Morse is to inform you about Internet 

security? (-3: unqualified, 3: qualified)  

26. How much of an expert or non-expert do you think Walt Morse is to inform you about Internet 

security? (-3: not expert, 3: expert)  

27. How professional or unprofessional do you think Walt Morse is to inform you about Internet 

security? (-3: unprofessional, 3: professional)  
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28. How trustworthy or untrustworthy do you think Walt Morse is to inform you about Internet 

security? (-3: untrustworthy, 3: trustworthy)  

29. How believable or unbelievable do you think Walt Morse is to inform you about Internet 

security? (-3: unbelievable, 3: believable)  

30. How reliable or non-reliable do you think Walt Morse is to inform you about Internet security? 

(-3: not reliable, reliable)  

Now please read carefully and thoroughly the following technology review written by Walt S. 

Morse whose brief bio you just read. Please attend to his arguments so that you could deliver his message 

to your best friend. Once you finish reading the following page, you will see the Next Button at the bottom 

of the page. As a reminder, you will not see the Next button until one minute after that page is loaded. 

Please feel free to scroll up and down, if needed. 

[Typical/Atypical Message]  

[Post Session] 

31. Please enter your email address to have secure access to your survey. 

32. Firefox is a Web browser developed by the Mozilla Foundation, a nonprofit group supporting 

open-source software. Regardless of whether you have used it or not, please evaluate how you feel about 

the Firefox browser by checking a box next to the number on each of the lines below. If you have no 

reaction or if you have never heard of it before, please check the number 0 to indicate your neutrality. 

How good or bad is Firefox?  (-3: bad, 3: good)  

33. How useful or not useful is Firefox? (-3: not useful, 3: useful)  

34. How secure or not secure is Firefox? (-3: not secure, 3: secure)  

35. How easy or difficult is Firefox? (-3: difficult, 3: easy)  

36. How likable or dislikable is Firefox? (-3: dislikable, 3: likable)  

37. How harmful or beneficial is Firefox? (-3: harmful, 3: beneficial)  

38. Based on both the arguments about Firefox that Mr. Morse addressed on the Web page and the 

background information you read from his bio, please react to Mr. Morse by noting your feelings or 

impressions toward the author on the scales below. If you have no reaction to the author any on a scale, 

please check the number 0 to indicate your neutrality.  

How qualified or unqualified do you think Walt Morse is to inform you about Internet security? (-3: 

unqualified, 3: qualified)  

39. How much of an expert or non-expert do you think Walt Morse is to inform you about Internet 

security? (-3: not expert, 3: expert)  

40. How professional or unprofessional do you think Walt Morse is to inform you about Internet 

security? (-3: unprofessional, 3: professional)  

41. How trustworthy or untrustworthy do you think Walt Morse is to inform you about Internet 

security? (-3: untrustworthy, 3: trustworthy)  
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42. How believable or unbelievable do you think Walt Morse is to inform you about Internet 

security? (-3: unbelievable, 3: believable)  

43. How reliable or non-reliable do you think Walt Morse is to inform you about Internet security? 

(-3: not reliable, reliable)  

Please evaluate how you feel about the messages regarding Firefox Web browswer you read by 

checking a number on each of the lines below. If you have no reaction, please check the number 4 to 

indicate your neutrality.   

44. To what extent did you like the message presented? 

1. not at all … 7 very much  

45. To what extent did you feel that the arguments were convincing? 

1. not at all … 7 very much  

46. Currently, do you use Firefox browser? 

1) yes   (� go to 47)  

2) no   (� go to 49)  

47. How likely will you be to try Firefox Web browser in near future?  1) very unlikely … 7) very 

likely  

48. How likely will you be to switch to Firefox Web browser in the near future? 1) very unlikely … 

7) very likely (go to 51)  

 

49. How likely are you to continue using the Firefox browser in the future? 

1) very unlikely … 7) very likely 

50. How likely are you to recommend your family or friends to switch to Firefox? 

1) very unlikely … 7) very likely 

Among the following sentences, some appeared in the article you read about Firefox and some did 

not. 

For each statement below, please check Yes if you remember that the statement was in the article or 

check No if it was not. 

For each YES or NO judgment, please indicate how sure or unsure you are of your answer. 

 

[Recognition question items for typical Version] 

51. Seeing Microsoft piling on supposedly "cool" features without regards to the consequences gives 

me the impression that their programmers are completely clueless about how things work in the "real 

world." 

1) yes 2) no  

52. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing  

53. Wouldn't it be great if you could see multiple pictures of dating partners in a single browser 

window? 
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54. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

55. This browser war is different from the first go-round, when Internet Explorer came from 

nowhere to crush the dominant Netscape Navigator.  

56. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

57. A new battle has begun and the browser war is on again. 

58. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

59. Firefox isn't totally secure -- no browser can be, especially if it runs on Windows 

60. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

61. On nearly every day I used Internet Explorer, I was infected with a new batch of malware -- 

spyware or adware. 

62. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

63. Firefox is built and distributed free by the Mozilla Organization, a small nonprofit corporation 

spun off last year from the fast-fading remnants of Netscape. 

64. How confident are you for your answer yes or no? 

65. Many security experts recommend dropping IE in favor of a different, more secure non-

Microsoft browser like Mozilla Firefox. 

66. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

67. However, you are advised to surf with discretion because it may endanger your privacy and 

security. 

68. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

69. Microsoft should be watching Firefox carefully because Firefox is better than Explorer by leaps 

and bounds. 

70. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

71. Using flaws within Internet Explorer, malicious JavaScript automatically downloaded whenever 

a user visited an infected site. 

72. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

73. While interviewing Bill Gates for "ABC World News Tonight" in 2004, Peter Jennings asked 

Gates whether it is fair to say that Firefox's perceived ability is better than IE. 

74. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

75. Wouldn't it be great if you could read papers, do searches, and check the weather altogether? 

76. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

77. Those concerns were validated by the Department of Homeland Security's computer-security 

team. 

78. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

79. Clicking it gives you a new bookmark that changes as the content of that site changes.  

80. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 
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81. Since it is open source, the software is guaranteed to not have intended malicious code or 

spyware included.  

82. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

83. With tabbed browsing, you can open many Web pages at once in the same browser window.  

84. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

85. Getting the same kind of protection in your Explorer requires expensive add-on software created 

by third parties.  

86. How confident are you for your answer yes or no? 1) Sure 2) Less Sure  3) Unsure or Guessing 

Now, this survey is 100% complete.  

Thank you. We really appreciate your participation in this survey.  

86. Please feel free to ask questions or leave your comments regarding this survey. 

 

Atypical Version questions: 

51.Watching Microsoft pile on "cool" features without regards to the consequences gives me 

impression that their average programmer is about 7 years old. 

53. Wouldn't it be great if you could see multiple pictures of dating partners in a single browser 

window? 

55. This browser war is different from the first go-round, when Internet Explorer came from 

nowhere to crush the dominant Netscape Navigator. 

57. I declare a war against the Internet Explorer. 

59. Firefox isn't totally secure -- no browser can be, especially if it runs on Windows.  

61. On nearly every day I used Internet Explorer, I was infected with a new batch of malware -- 

spyware or adware. 

63. Since it is open source, the software can be protected by international hackers who are 

sympathetic to the open source community. 

65. Many security experts recommend dropping IE in favor of a different, more secure non-

Microsoft browser like Mozilla Firefox. 

67. The name Firefox is a common name for the red panda which eats large amounts of bamboo.  

69. Microsoft should be watching Firefox carefully because Firefox is better than Explorer by leaps 

and bounds.  

71. Using flaws within Internet Explorer, malicious JavaScript automatically downloaded whenever 

a user visited an infected site. 

73. While interviewing Bill Gates for "Eye to Eye" in 2004, Connie Chung likened Gates' business 

tactics to knife-fighting. 

75. Like the US space program in which NASA hasn't made any major advancements since the fall 

of the Soviet Union, Microsoft has not released any major upgrades for Internet Explorer since its defeat of 

Netscape. 
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77. Those concerns were validated by the Department of Homeland Security's computer-security 

team. 

79. Clicking it gives you a new bookmark that changes as the content of that site changes. 

81. However, to be blunt, he or she should be fired for stupidity because they are endangering the 

company.  

83. With tabbed browsing, you can open many Web pages at once in the same browser window.  

85. If you want the same thing in your Explorer, Microsoft and its toadies will charge you extra 

money, even for their buggy and inadequate add-on software. 
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APPENDIX F 
CROSSTABULATION FOR CONFIDENCE RATINGS 

 
Immediate-Typical:  Hit Miss 

Sure 35 (76.1 %) 29 (50.9%) 
Less Sure 9 (19.6 %) 20 (35.1%) 
Unsure/Guess 2 (4.3%) 8 (14.0 %) 
Total 46 (100.0%) 57 (100.0%) 

Recognition test 1 

χ2=7.243, df = 2, p < .05 
Delayed-Typical Sure 19 (26.8%) 9 (34.6%) 

Less Sure 38 (53.5%) 15 (57.7%) 
Unsure/Guess 14 (19.7%) 2 (7.7%) 
Total 71 (100.0%) 26 (100.0%) 

Recognition test 1 

χ2=2.14, df = 2, p = .34 
 
 
Immediate-Typical:  Hit Miss 

Sure 37 (55.2 %) 12 (33.3%) 
Less Sure 27 (40.3 %) 21 (58.3%) 
Unsure/Guess 3 (4.5%) 3 (8.3 %) 
Total 67 (100.0%) 36 (100.0%) 

Recognition test 4 

χ2=4.59, df = 2, p = .101 
Delayed-Typical Sure 27 (42.2%) 8 (24.2%) 

Less Sure 28 (43.8%) 13 (39.4%) 
Unsure/Guess 9 (14.1%) 12 (36.4%) 
Total 64 (100.0%) 33 (100.0%) 

Recognition test 4 

χ2=7.04, df = 2, p < .03 
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Immediate-Typical:  Hit Miss 

Sure 71 (80.7 %) 5 (33.3%) 
Less Sure 13 (14.8 %) 6 (40.0%) 
Unsure/Guess 4 (4.5%) 4 (26.7 %) 
Total 88 (100.0%) 15 (100.0%) 

Recognition test 7 

χ2=16.39, df = 2, p < .001 
Delayed-Typical Sure 54 (65.1%) 1 (7.7%) 

Less Sure 16 (19.3%) 5 (38.5%) 
Unsure/Guess 13 (15.7%) 7 (53.8%) 
Total 83 (100.0%) 13 (100.0%) 

Recognition test 7 

χ2=16.21, df = 2, p < .001 
 
 
Immediate-Typical:  Hit Miss 

Sure 40 (61.5 %) 13 (34.2%) 
Less Sure 19 (29.2 %) 19 (50.0%) 
Unsure/Guess 6 (9.2%) 6 (15.8 %) 
Total 65 (100.0%) 38 (100.0%) 

Recognition test 9 

χ2=7.17, df = 2, p < .05 
Delayed-Typical Sure 34 (64.2%) 5 (11.4%) 

Less Sure 16 (30.2%) 24 (54.5%) 
Unsure/Guess 3 (5.7%) 15 (34.1%) 
Total 53 (100.0%) 44 (100.0%) 

Recognition test 9 

χ2=30.59, df = 2, p < .001 
 
 
Immediate-Typical:  Hit Miss 

Sure 71 (80.7 %) 5 (33.3%) 
Less Sure 13 (14.8 %) 6 (40.0%) 
Unsure/Guess 4 (4.5%) 4 (26.7 %) 
Total 88 (100.0%) 15 (100.0%) 

Recognition test 10 

χ2=16.39, df = 2, p < .001 
Delayed-Typical Sure 54 (65.1%) 1 (7.7%) 

Less Sure 16 (19.3%) 5 (38.5%) 
Unsure/Guess 13 (15.7%) 7 (53.8%) 
Total 83 (100.0%) 13 (100.0%) 

Recognition test 10 

χ2=16.21, df = 2, p < .001 
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Immediate-Typical:  Hit Miss 

Sure 53 (71.6 %) 9 (31.0%) 
Less Sure 16 (21.6 %) 7 (24.1%) 
Unsure/Guess 5 (6.8%) 13 (44.8 %) 
Total 74 (100.0%) 29 (100.0%) 

Recognition test 12 

χ2=23.04, df = 2, p < .001 
Delayed-Typical Sure 32 (53.3%) 8 (22.2%) 

Less Sure 23 (38.3%) 12 (33.3%) 
Unsure/Guess 5 (8.3%) 16 (44.4%) 
Total 60 (100.0%) 36 (100.0%) 

Recognition test 12 

χ2=18.79, df = 2, p < .001 
 
 
Immediate-Typical:  Hit Miss 

Sure 69 (86.3 %) 9 (39.1%) 
Less Sure 9 (11.3 %) 7 (30.4%) 
Unsure/Guess 2 (2.5%) 7 (30.4 %) 
Total 80 (100.0%) 23 (100.0%) 

Recognition test 13 

χ2=25.42, df = 2, p < .001 
Delayed-Typical Sure 56 (71.8%) 6 (31.6%) 

Less Sure 19 (24.4%) 10 (52.6%) 
Unsure/Guess 3 (3.8%) 3 (15.8%) 
Total 78 (100.0%) 19 (100.0%) 

Recognition test 13 

χ2=11.47, df = 2, p < .01 
 
 
 
Immediate-Typical:  Hit Miss 

Sure 33 (47.8 %) 11 (32.4%) 
Less Sure 30 (43.5 %) 13 (38.2%) 
Unsure/Guess 6 (8.7%) 10 (29.4 %) 
Total 69 (100.0%) 34 (100.0%) 

Recognition test 16 

χ2=7.72, df = 2, p < .05 
Delayed-Typical Sure 10 (23.3%) 10 (18.5%) 

Less Sure 26 (60.5%) 19 (35.2%) 
Unsure/Guess 7 (16.3%) 25 (46.3%) 
Total 43 (100.0%) 54 (100.0%) 

Recognition test 16 

χ2=10.10, df = 2, p < .01 
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Immediate-Typical:  Hit Miss 
Sure 42 (67.7 %) 12 (29.3%) 
Less Sure 15 (24.2 %) 17 (41.5%) 
Unsure/Guess 5 (8.1%) 12 (29.3 %) 
Total 62 (100.0%) 41 (100.0%) 

Recognition test 18 

χ2=16.06, df = 2, p < .001 
Delayed-Typical Sure 35 (58.3%) 6 (16.2%) 

Less Sure 18 (30.0%) 18 (48.6%) 
Unsure/Guess 7 (11.7%) 13 (35.1%) 
Total 60 (100.0%) 37 (100.0%) 

Recognition test 18 

χ2=17.86, df = 2, p < .001 
 
 
Immediate-Typical:  False Alarm Correct Rejection 

Sure 10 (62.5%) 59 (67.8 %) 
Less Sure 6 (37.5%) 16 (18.4 %) 
Unsure/Guess 0 (0.0%) 12 (13.8%) 
Total 16 (100.0%) 87 (100.0%) 

Recognition test 2 

χ2=4.57, df = 2, p =  .102 
Delayed-Typical Sure 14 (63.6%) 39 (52.0%) 

Less Sure 6 (27.3%) 27 (36.0%) 
Unsure/Guess 2 (9.1%) 9 (12.0%) 
Total 22 (100.0%) 75 (100.0%) 

Recognition test 2 

χ2=.93, df = 2, p =  .628 
 
 
 
Immediate-Typical:  False Alarm Correct Rejection 

Sure 25 (48.1%) 29 (56.9 %) 
Less Sure 25 (48.1%) 18 (35.3 %) 
Unsure/Guess 2 (3.8%) 4 (7.8%) 
Total 52 (100.0%) 51 (100.0%) 

Recognition test 3 

χ2=2.09, df = 2, p =  .351 
Delayed-Typical Sure 35 (45.5%) 5 (25.0%) 

Less Sure 35 (45.5%) 8 (40.0%) 
Unsure/Guess 7 (9.1%) 7 (35.0%) 
Total 77 (100.0%) 20 (100.0%) 

Recognition test 3 

χ2=9.10, df = 2, p < .05 
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Immediate-Typical:  False Alarm Correct Rejection 
Sure 15 (42.9%) 42 (61.8%) 
Less Sure 18 (51.4%) 19 (27.9%) 
Unsure/Guess 2 (5.7%) 7 (10.3%) 
Total 35 (100.0%) 68 (100.0%) 

Recognition test 5 

χ2=5.60, df = 2, p =  .061 
Delayed-Typical Sure 18 (37.5%) 11 (22.4%) 

Less Sure 24 (50.0%) 23 (46.9%) 
Unsure/Guess 6 (12.5%) 15 (30.6%) 
Total 48 (100.0%) 49 (100.0%) 

Recognition test 5 

χ2=5.56, df = 2, p = .062 
 
 
 
Immediate-Typical:  False Alarm Correct Rejection 

Sure 13 (54.2%) 54 (69.2 %) 
Less Sure 11 (45.8%) 17 (21.8 %) 
Unsure/Guess 0 (0.0%) 7 (9.0%) 
Total 24 (100.0%) 78 (100.0%) 

Recognition test 6 

χ2=6.65, df = 2, p <  .05 
Delayed-Typical Sure 26 (63.4%) 24 (42.9%) 

Less Sure 13 (31.7%) 20 (35.7%) 
Unsure/Guess 2 (4.9%) 12 (21.4%) 
Total 41 (100.0%) 56 (100.0%) 

Recognition test 6 

χ2=6.55, df = 2, p < .05 
 
 
 
Immediate-Typical:  False Alarm Correct Rejection 

Sure 41 (59.4%) 9 (26.5 %) 
Less Sure 26 (37.7%) 17 (50.0 %) 
Unsure/Guess 2 (2.9%) 8 (23.5%) 
Total 69 (100.0%) 34 (100.0%) 

Recognition test 8 

χ2=15.91, df = 2, p <  .001 
Delayed-Typical Sure 37 (55.2%) 8 (26.7%) 

Less Sure 21 (31.3%) 7 (23.3%) 
Unsure/Guess 9 (13.4%) 15 (50.0%) 
Total 67 (100.0%) 30 (100.0%) 

Recognition test 8 

χ2=15.30, df = 2, p < .001 
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Immediate-Typical:  False Alarm Correct Rejection 
Sure 14 (34.1%) 29 (46.8 %) 
Less Sure 22 (53.7%) 20 (32.3 %) 
Unsure/Guess 5 (12.2%) 13 (21.0%) 
Total 41 (100.0%) 62 (100.0%) 

Recognition test 11 

χ2=4.80, df = 2, p =  .091 
Delayed-Typical Sure 13 (26.5%) 7 (14.9%) 

Less Sure 26 (53.1%) 17 (36.2%) 
Unsure/Guess 10 (20.4%) 23 (48.9%) 
Total 49 (100.0%) 47 (100.0%) 

Recognition test 11 

χ2=8.78, df = 2, p < .05 
 
 
Immediate-Typical:  False Alarm Correct Rejection 

Sure 23 (46.0%) 20 (38.5%) 
Less Sure 17 (34.0%) 16 (30.8%) 
Unsure/Guess 10 (20.0%) 16 (30.8%) 
Total 50 (100.0%) 52 (100.0%) 

Recognition test 14 

χ2=1.59, df = 2, p =  .453 
Delayed-Typical Sure 14 (33.3%) 6 (10.9%) 

Less Sure 21 (50.0%) 25 (45.5%) 
Unsure/Guess 7 (16.7%) 24 (43.6%) 
Total 42 (100.0%) 55 (100.0%) 

Recognition test 14 

χ2=11.33, df = 2, p < .01 
 
 
 
Immediate-Typical:  False Alarm Correct Rejection 

Sure 16 (41.0%) 26 (41.3%) 
Less Sure 11 (28.2%) 17 (27.0%) 
Unsure/Guess 12 (30.8%) 20 (31.7%) 
Total 39 (100.0%) 63 (100.0%) 

Recognition test 15 

χ2=.021, df = 2, p =  .990 
Delayed-Typical Sure 13 (27.7%) 6 (12.2%) 

Less Sure 24 (51.1%) 17 (34.7%) 
Unsure/Guess 10 (21.3%) 26 (53.1%) 
Total 47 (100.0%) 49 (100.0%) 

Recognition test 15 

χ2=10.85, df = 2, p < .05 
 
 
\ 
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Immediate-Typical:  False Alarm Correct Rejection 
Sure 65 (75.6%) 3 (18.8%) 
Less Sure 18 (20.9%) 8 (50.0%) 
Unsure/Guess 3 (3.5%) 5 (31.3%) 
Total 86 (100.0%) 16 (100.0%) 

Recognition test 17 

χ2=24.26, df = 2, p < .001 
Delayed-Typical Sure 60 (80.0%) 4 (19.0%) 

Less Sure 10 (13.3%) 6 (28.6%) 
Unsure/Guess 5 (6.7%) 11 (52.4%) 
Total 75 (100.0%) 21 (100.0%) 

Recognition test 17 

χ2=32.00, df = 2, p < .001 
 
 
 
Immediate-
Atypical: 

 Hit Miss 

Sure 43 (82.7 %) 15 (31.9%) 
Less Sure 6 (11.5 %) 23 (48.9%) 
Unsure/Guess 3 (5.8%) 9 (19.1 %) 
Total 52 (100.0%) 47 (100.0%) 

Recognition test 1 

χ2=26.30, df = 2, p <  .001 
Delayed-atypical Sure 15 (41.7%) 22 (33.3%) 

Less Sure 18 (50.0%) 29 (43.9%) 
Unsure/Guess 3 (8.3%) 15 (22.7%) 
Total 36 (100.0%) 66 (100.0%) 

Recognition test 1 

χ2=3.37, df = 2, p =  .186 
 
 
Immediate-
Atypical: 

 Hit Miss 

Sure 44 (80.0 %) 18 (40.9%) 
Less Sure 7 (12.7 %) 17 (38.6%) 
Unsure/Guess 4 (7.3%) 9 (20.5 %) 
Total 55 (100.0%) 44 (100.0%) 

Recognition test 2 

χ2=15.97, df = 2, p <  .001 
Delayed-atypical Sure 28 (43.9%) 25 (43.9%) 

Less Sure 13 (29.5%) 20 (35.1%) 
Unsure/Guess 3 (6.8%) 12 (21.1%) 
Total 44 (100.0%) 57 (100.0%) 

Recognition test 2 

χ2=5.47, df = 2, p =  .065 
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Immediate-
Atypical: 

 Hit Miss 

Sure 26 (57.8 %) 31 (58.5%) 
Less Sure 16 (35.6 %) 18 (34.0%) 
Unsure/Guess 3 (6.7%) 4 (7.5 %) 
Total 45 (100.0%) 53 (100.0%) 

Recognition test 4 

χ2=.05, df = 2, p =  .977 
Delayed-atypical Sure 16 (33.3%) 27 (50.9%) 

Less Sure 25 (52.1%) 18 (34.0%) 
Unsure/Guess 7 (14.6%) 8 (15.1%) 
Total 48 (100.0%) 53 (100.0%) 

Recognition test 4 

χ2=3.78, df = 2, p =  .151 
 
 
Immediate-
Atypical: 

 Hit Miss 

Sure 36 (58.1 %) 9 (24.3%) 
Less Sure 21 (33.9 %) 17 (45.9%) 
Unsure/Guess 5 (8.1%) 11 (29.7 %) 
Total 62 (100.0%) 37 (100.0%) 

Recognition test 7 

χ2=13.41, df = 2, p <  .01 
Delayed-atypical Sure 20 (40.8%) 8 (15.4%) 

Less Sure 23 (46.9%) 19 (36.5%) 
Unsure/Guess 6 (12.2%) 25 (48.1%) 
Total 49 (100.0%) 52 (100.0%) 

Recognition test 7 

χ2=17.10, df = 2, p < .001 
 
 
 
Immediate-
Atypical: 

 Hit Miss 

Sure 73 (96.1 %) 8 (40.0%) 
Less Sure 2 (2.6 %) 3 (15.0%) 
Unsure/Guess 1 (1.3%) 9 (45.0 %) 
Total 76 (100.0%) 20 (100.0%) 

Recognition test 9 

χ2=39.55, df = 2, p <  .001 
Delayed-atypical Sure 42 (76.4%) 18 (39.1%) 

Less Sure 6 (10.9%) 8 (17.4%) 
Unsure/Guess 7 (12.7%) 20 (43.5%) 
Total 49 (100.0%) 46 (100.0%) 

Recognition test 9 

χ2=15.47, df = 2, p < .001 
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Immediate-
Atypical: 

 Hit Miss 

Sure 55 (80.9 %) 8 (27.6%) 
Less Sure 11 (16.2 %) 8 (27.6%) 
Unsure/Guess 2 (2.9%) 13 (44.8 %) 
Total 68 (100.0%) 29 (100.0%) 

Recognition test 12 

χ2=33.31, df = 2, p <  .001 
Delayed-atypical Sure 15 (38.5%) 12 (19.4%) 

Less Sure 16 (41.0%) 25 (40.3%) 
Unsure/Guess 8 (20.5%) 25 (40.3%) 
Total 39 (100.0%) 62 (100.0%) 

Recognition test 12 

χ2=6.15, df = 2, p < .05 
 
 
Immediate-
Atypical: 

 Hit Miss 

Sure 79 (89.8 %) 7 (70.0%) 
Less Sure 8 (9.1 %) 1 (10.0%) 
Unsure/Guess 1 (1.1%) 2 (20.0 %) 
Total 88 (100.0%) 10 (100.0%) 

Recognition test 13 

χ2=10.85, df = 2, p <  .01 
Delayed-atypical Sure 42 (59.2%) 5 (16.7%) 

Less Sure 25 (35.2%) 9 (30.0%) 
Unsure/Guess 4 (5.6%) 16 (53.3%) 
Total 71 (100.0%) 30 (100.0%) 

Recognition test 13 

χ2=32.58, df = 2, p < .001 
 
 
 
Immediate-
Atypical: 

 Hit Miss 

Sure 52 (82.5 %) 11 (32.4%) 
Less Sure 7 (11.1 %) 12 (35.3%) 
Unsure/Guess 4 (6.3%) 11 (32.4 %) 
Total 63 (100.0%) 34 (100.0%) 

Recognition test 16 

χ2=24.81, df = 2, p <  .001 
Delayed-atypical Sure 17 (41.5%) 6 (10.2%) 

Less Sure 19 (46.3%) 25 (42.4%) 
Unsure/Guess 5 (12.2%) 28 (47.5%) 
Total 41 (100.0%) 59 (100.0%) 

Recognition test 16 

χ2=19.50, df = 2, p < .001 
 
 
 



202 

 

Immediate-
Atypical: 

 Hit Miss 

Sure 35 (64.8 %) 8 (18.2%) 
Less Sure 17 (31.5 %) 22 (50.0%) 
Unsure/Guess 2 (3.7%) 14 (31.8 %) 
Total 54 (100.0%) 44 (100.0%) 

Recognition test 18 

χ2=25.84, df = 2, p <  .001 
Delayed-atypical Sure 21 (40.4%) 9 (18.4%) 

Less Sure 22 (42.3%) 17 (34.7%) 
Unsure/Guess 9 (17.3%) 23 (46.9%) 
Total 52 (100.0%) 49 (100.0%) 

Recognition test 18 

χ2=11.49, df = 2, p < .01 
 
 
 
Immediate-
Atypical: 

 False Alarm Correct Rejection 

Sure 24 (55.8 %) 29 (51.8%) 
Less Sure 16 (37.2 %) 21 (37.5%) 
Unsure/Guess 3 (7.0%) 6 (10.7 %) 
Total 43 (100.0%) 56 (100.0%) 

Recognition test 3 

χ2=.448, df = 2, p =  .799 
Delayed-atypical Sure 28 (41.2%) 7 (21.9%) 

Less Sure 34 (50.0%) 16 (50.0%) 
Unsure/Guess 6 (8.8%) 9 (28.1%) 
Total 68 (100.0%) 32 (100.0%) 

Recognition test 3 

χ2=7.72, df = 2, p < .05 
 
 
 
Immediate-
Atypical: 

 False Alarm Correct Rejection 

Sure 16 (48.5 %) 36 (54.5%) 
Less Sure 12 (36.4 %) 22 (33.3%) 
Unsure/Guess 5 (15.2%) 8 (12.1 %) 
Total 33 (100.0%) 66 (100.0%) 

Recognition test 5 

χ2=.367, df = 2, p =  .833 
Delayed-atypical Sure 12 (24.0%) 19 (38.0%) 

Less Sure 32 (64.0%) 21 (42.0%) 
Unsure/Guess 6 (12.0%) 10 (20.0%) 
Total 50 (100.0%) 50 (100.0%) 

Recognition test 5 

χ2=4.86, df = 2, p = .09 
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Immediate-
Atypical: 

 False Alarm Correct Rejection 

Sure 15 (41.7 %) 40 (63.5%) 
Less Sure 14 (38.9 %) 18 (28.6%) 
Unsure/Guess 7 (19.4%) 5 (7.9 %) 
Total 36 (100.0%) 63 (100.0%) 

Recognition test 6 

χ2=5.22, df = 2, p =  .073 
Delayed-atypical Sure 21 (40.4%) 18 (36.7%) 

Less Sure 22 (42.3%) 18 (36.7%) 
Unsure/Guess 9 (17.3%) 13 (26.5%) 
Total 52 (100.0%) 49 (100.0%) 

Recognition test 6 

χ2=1.27, df = 2, p = .530 
 
 
 
Immediate-
Atypical: 

 False Alarm Correct Rejection 

Sure 30 (48.4 %) 8 (21.6%) 
Less Sure 23 (37.1 %) 19 (51.4%) 
Unsure/Guess 9 (14.5%) 10 (27.0 %) 
Total 62 (100.0%) 37 (100.0%) 

Recognition test 8 

χ2=7.324, df = 2, p < .05 
Delayed-atypical Sure 41 (56.9%) 2 (6.9%) 

Less Sure 26 (36.1%) 12 (41.4%) 
Unsure/Guess 5 (6.9%) 15 (51.7%) 
Total 72 (100.0%) 29 (100.0%) 

Recognition test 8 

χ2=33.25, df = 2, p < .001 
 
 
 
Immediate-
Atypical: 

 False Alarm Correct Rejection 

Sure 12 (42.9 %) 36 (51.4%) 
Less Sure 10 (35.7 %) 29 (41.4%) 
Unsure/Guess 6 (21.4%) 5 (7.1 %) 
Total 28 (100.0%) 70 (100.0%) 

Recognition test 10 

χ2=4.100, df = 2, p =  .129 
Delayed-atypical Sure 24 (45.3%) 9 (18.8%) 

Less Sure 24 (45.3%) 27 (56.3%) 
Unsure/Guess 5 (9.4%) 12 (25.0%) 
Total 53 (100.0%) 48 (100.0%) 

Recognition test 10 

χ2=9.65, df = 2, p < .01 
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Immediate-
Atypical: 

 False Alarm Correct Rejection 

Sure 11 (29.7 %) 20 (32.8%) 
Less Sure 21 (56.8 %) 22 (36.1%) 
Unsure/Guess 5 (13.5%) 19 (31.1 %) 
Total 37 (100.0%) 61 (100.0%) 

Recognition test 11 

χ2=5.240, df = 2, p =  .073 
Delayed-atypical Sure 20 (31.7%) 4 (10.5%) 

Less Sure 28 (44.4%) 16 (42.1%) 
Unsure/Guess 15 (23.8%) 18 (47.4%) 
Total 63 (100.0%) 38 (100.0%) 

Recognition test 11 

χ2=8.55, df = 2, p < .05 
 
 
 
Immediate-
Atypical: 

 False Alarm Correct Rejection 

Sure 8 (44.4 %) 24 (30.0%) 
Less Sure 9 (50.0 %) 29 (36.3%) 
Unsure/Guess 1 (5.6%) 27 (33.8 %) 
Total 18 (100.0%) 80 (100.0%) 

Recognition test 14 

χ2=5.744, df = 2, p =  .057 
Delayed-atypical Sure 5 (14.3%) 14 (21.2%) 

Less Sure 21 (60.0%) 20 (30.3%) 
Unsure/Guess 9 (25.7%) 32 (48.5%) 
Total 35 (100.0%) 66 (100.0%) 

Recognition test 14 

χ2=8.47, df = 2, p < .05 
 
 
 
Immediate-
Atypical: 

 False Alarm Correct Rejection 

Sure 14 (43.8 %) 19 (28.8%) 
Less Sure 14 (43.8 %) 30 (45.5%) 
Unsure/Guess 4 (12.5%) 17 (25.8 %) 
Total 32 (100.0%) 66 (100.0%) 

Recognition test 15 

χ2=3.214, df = 2, p =  .200 
Delayed-atypical Sure 16 (34.0%) 3 (5.7%) 

Less Sure 25 (53.2%) 22 (41.5%) 
Unsure/Guess 6 (12.8%) 28 (52.8%) 
Total 47 (100.0%) 53 (100.0%) 

Recognition test 15 

χ2=23.04, df = 2, p < .001 
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Immediate-
Atypical: 

 False Alarm Correct Rejection 

Sure 56 (65.1 %) 0 (0.0%) 
Less Sure 24 (27.9 %) 8 (66.7%) 
Unsure/Guess 6 (7.0 %) 4 (33.3 %) 
Total 86 (100.0%) 12 (100.0%) 

Recognition test 17 

χ2=19.83, df = 2, p < .001 
Delayed-atypical Sure 56 (69.1%) 2 (10.5%) 

Less Sure 21 (25.9%) 6 (31.6%) 
Unsure/Guess 4 (4.9%) 11 (57.9%) 
Total 81 (100.0%) 19 (100.0%) 

Recognition test 17 

χ2=38.07, df = 2, p < .001 
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