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Abstract 

While the information systems (IS) community has examined the role of interpersonal 

trust in e-commerce acceptance, IS researchers are just beginning to examine the role of human-

technology trust in technology acceptance. Trust in technology is an increasingly important 

concept as systems become more complex and harder for any one human to understand. IS 

research has also examined technology acceptance using expectation disconfirmation theory, 

which predicts users’ satisfaction with a technology. Because trust has traditionally been defined 

as a set of expectations, we use the expectation-disconfirmation paradigm to predict the effects 

of technology trust on satisfaction with a system.  Thus we join the trust and expectation-

disconfirmation lenses, developing trust-related dimensions of expectations, perceived 

performance, and disconfirmation of expectations. We develop and test a model that posits 

technology trusting expectations will influence post-usage perceptions of trusting performance 

and disconfirmation. In turn, we examine how the post-usage perceptions influence satisfaction, 

technology trusting intentions, and usage continuance intentions. We find most of the research 

model relationships are significant. Technology trusting expectations influence trusting 

performance, which affects disconfirmation. We also show that satisfaction links to usage 

continuance intentions through technology trusting intentions in technology. A surprising finding 

is that satisfaction does not fully mediate the relationship between performance and trusting 

intentions and that performance actually has a larger total effect on trusting intentions than 

satisfaction. The hypothesized model explains 39% of the variance in technology trusting 

intentions and 41% of the variance in usage continuance intentions. 
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1. Introduction 

Expectation Disconfirmation Theory, from Marketing, has now been applied to the 

adoption of information technology (e.g., Bhattacherjee 2001a). In particular, information 

systems (IS) research has recently shown that expectations about technology can predict 

perceived performance, disconfirmation of expectations, satisfaction, and usage continuance 

intentions (Bhattacherjee and Premkumar 2004; Hsu et al. 2004; Susarla et al. 2003; Khalifa and 

Liu 2002; Bhattacherjee 2001ab). This is an important area of research that helps explain the 

process of adoption by showing how initial expectations are transformed by disconfirmation into 

satisfaction with a system.  

Trust in e-commerce vendors is another domain that has recently addressed adoption of 

e-commerce technology (e.g., Gefen et al. 2003; Jarvenpaa et al. 2000). This line of research 

shows that trust in an e-vendor leads to perceived usefulness or other positive perceptions of the 

vendor’s website, and willingness to inquire about, share information with, and purchase from, 

the website (Gefen, 2000; Jarvenpaa et al. 1999, 2000; McKnight et al. 2002; Pavlou 2003). 

However, trust in e-commerce research primarily examines a consumer-to-vendor (i.e., a 

person-to-person) relationship. On the other hand, very little IS research has examined person-to-

technology trust perceptions despite the field’s focus on technology-related phenomena such as 

technology perceptions and technology strategies. The IS field has produced, to our knowledge, 

few major studies of trust in a particular technology—exceptions being a study examining trust 

in the Internet as a technology (Kim and Prabhakar 2002), and a prominent article on online 

product recommendation agents (Wang and Benbasat 2005). Hence, it seems interesting and 

important to address this research gap by studying whether or not trust in technology influences 

information system adoption. This becomes our study’s first research objective.  
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TAM research and expectation disconfirmation theory research have found an affinity for 

each other. For example, the unified theory of acceptance and use of technology (UTAUT—

Venkatesh et al. 2003) uses the terms “performance expectancy” and “effort expectancy” as 

constructs that encompass TAM’s perceived usefulness and perceived ease of use, respectively. 

Showing a more definitive affinity, Bhattacherjee (2001a) and Bhattacherjee and Premkumar 

(2004) incorporate perceived usefulness into EDT as an operationalization of expectations. These 

links between TAM and EDT have the advantage of producing a theory that is more 

encompassing and predictive than either theory alone (Venkatesh, 2005).  

In a similar manner, we feel it is possible to link EDT and trust in technology, which has 

not been done. It seems especially appropriate to link EDT to trust in technology because of the 

way the trust literature uses the terms “expect” and “expectation” in defining or describing trust. 

For example, Deutsch (1958: 266) says trust in an event exists when one “expects its 

occurrence…” Luhmann (1979) uses the term “trusting expectation.” Lynne Zucker says trust is 

“a set of expectations shared by all those involved in an exchange” (Zucker 1986: 54). Barber 

(1983) says trust consists of several specific expectations of the other party. More recently, 

Zaheer et al. (1998) define trust as expectations that an actor can be relied on, will be predictable, 

and will act fairly. Explanatory trust theory also seems to relate to EDT because theorists have 

said trust grows when trust is positively confirmed but declines or is destroyed when trust is 

negatively disconfirmed (Lewicki and Bunker, 1996; Robinson, 1996). Hence, the progression of 

trust is related to the disconfirmation of trust-related expectations. Also, Boyle and Bonacich 

(1970) analyze interpersonal trust formation in a prisoner’s dilemma game and find that 

individuals adjust future trust by comparing the performance of their opponent with an a priori 
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set of initial trusting expectations. Because of these definitional and explanatory theoretical ties, 

it seems important to relate trust and expectation theory formally.  

 EDT is also appropriate for studying trust because interpersonal trusting beliefs 

significantly influence satisfaction, an EDT construct, in various contexts. For example, Lee and 

Lin (2005) and Ribbink et al. (2004) find that trust is related to satisfaction in online 

environments. Likewise Brashear et al. (2003) find that trusting beliefs of honesty and 

benevolence significantly affect job satisfaction, and Selnes (1998) finds that trust is 

significantly associated with satisfaction in buyer-seller relationships. Thus we have reason to 

believe that technology-trusting beliefs will influence satisfaction with a system. Hence, this 

paper attempts to unify the EDT and trust in technology domains of theory, our second research 

objective.  

The remainder of the paper is organized as follows. First we present theoretical 

background. Then we develop the research model and hypotheses. After presenting the 

methodology, we detail and discuss the results, limitations and future research directions. 

2. Theoretical Background 

2.1. Human-Technology Trust  

The purpose of this section is to review briefly what researchers in various fields have 

done in the realm of human-technology trust.  Despite several fundamental differences between 

human-technology exchanges and interpersonal exchanges, humans do trust technology (not just 

other humans). For example, Lee and See (2004) note that while systems can neither react to 

human trust nor take on more responsibility in a relationship, humans may compensate for this 

by taking on more responsibility. Some suggest that humans cannot trust technology because 

computers are not moral agents (Friedman et al. 2000). However, others have found that people 
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treat computers as social actors and respond to them based on social relationship-like rules 

(Corritore et al. 2003; Reeves and Nass 1996; Nass et al. 1996). This can even occur in systems 

that are only slightly personified (Parasuraman and Miller 2004). Additional arguments for the 

viability of trust in technology are found in Wang and Benbasat (2005a). 

The differences between trust in technology and trust in people, then, are as follows. 

First, while people can reciprocate trust, machines or technology cannot. Second, the attributes 

of the technology in which one trusts do not cover the full range of attributes of the people in 

whom one trusts. McKnight argues that this is because computers “lack both will and moral 

agency.” (2005: 330) Because people have will or volition, one can trust them in terms of their 

will or desire to do something for one. This is not true of computers, for example (McKnight 

2005). Hence, trusting belief-benevolence (caring or being concerned for the other’s welfare) 

does not apply to computers. Similarly, because people develop personal moral standards, one 

can say trust a person to act according to those standards. A technology only has moral rectitude 

or makes moral choices to the extent that it is programmed by a human to do so. Hence, trusting 

belief-integrity does not apply to computers. In spite of these arguments, people sometimes do 

attribute volitional or moral attributes to systems (Wang and Benbasat, 2005). 

On the other hand, people can trust computers to do certain things. They can trust them to 

be reliable or predictable (or not). People can trust computer systems to possess certain 

capabilities or functionality. Further, people can be willing to depend on a computer system just 

as they are willing to depend on a person. Willingness to depend is how some have defined 

trusting intention (McKnight, 2005). We use technology trusting intention in the research model. 

Thus, while humans can trust technology, these potential differences imply conclusions 

and findings from interpersonal trust research may not always apply to human-technology trust 
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(Lee and See 2004). The following sections summarize three areas of trust in technology 

research: trust in automation, trust in the online environment, and trust in systems.  

2.1.1. Trust in Automation. Some early work examined trust in automated systems such as 

semi-automatic pasteurization plants, and command and control systems, in which human 

operators choose between automatic or manual system control (Masalonis et al. 1998; Muir and 

Moray 1996; Lee and Moray 1994, 1992; see Lee and See 2004 for a review). Trust is especially 

important here because misallocations of control by the human operator can lead to system 

misuse or disuse or can even decrease organizational safety and profitability (Lee and See 2004; 

Lewandowsky et al. 2000; Parasuraman and Riley 1997; Muir 1987). Muir employed the trusting 

attributes found in Rempel et al. (1985):  predictability, dependability, and faith. The empirical 

work in this area generally finds that the more operators trust an automated system, the more 

they allocate control to it versus the manual system.1  

2.1.2. Trust in the Online Environment. Another contributing area of research is individual 

trust in online environments that facilitate interactions and/or commerce (see Grabner-Krauter 

and Kaluscha 2003 for a review). Trust is important in online environments because of their risk 

(Wang and Benbasat 2005a; Nissenbaum 2001). Online trust researchers have mainly 

investigated interpersonal and organizational forms of trust in which the trust relationship is 

mediated by e-commerce technology, such as trust in an e-vendor or online firm (e.g., Gefen et 

al. 2003; Pavlou 2003; Bhattacherjee 2002; Gefen 2002; Jarvenpaa et al. 2000), trust in virtual 

teams and communities (Ridings et al. 2002; Jarvenpaa and Leidner 1999), and trust in online 

auction partners (Pavlou and Gefen 2004).  

                                                 
1 A more complete listing of this research along with the specific findings for each study is available from the 
authors. 
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More pertinent to our study is research that examines trust in the technological artifact of 

the online environment.2 Researchers have not only suggested that humans can trust the Internet 

in terms of correctness, availability, security, safety, reliability (Chopra and Wallace 2003), 

technical competence, performance level, and understanding (Lee and Turban 2001), but they 

have also empirically found trust in the Internet influences trust in, and use of, online services 

(Kim and Prabhakar 2002). In addition, Lim (2004) explores the role of trust in software agents 

for online bargaining and finds explanation facilities can increase trust in agents. Wang and 

Benbasat (2005a) find consumers attribute three trusting beliefs (competence, benevolence, and 

integrity) to online recommendation agents. 

2.1.3. Trust in Systems. Very little research to date has examined trust in computer information 

systems, despite the attention given these types of systems in acceptance research (Venkatesh et 

al. 2003). A notable exception is Lippert (2001), who studies eight organizations using various 

information systems, and finds several variables that significantly influence technology trust.  

From this brief review, we find that despite the limited amount of human-technology trust 

research in many contexts, scholars across these contexts appear to consistently find that human 

trust in technology exists and positively influences both intentions to use and use of technology. 

In this research we examine human-technology trust using EDT. This theory and the dimensions 

of human technology trust are described in the following section. 

2.2. Expectation Disconfirmation Theory (EDT) 

EDT is a prominent theory from marketing that can predict and explain consumers’ 

satisfaction with products or services (e.g., Spreng and Page 2003; Patterson et al. 1997; Oliver 

1980). Recently, EDT has been used to explain users’ information technology satisfaction 

                                                 
2 Often researchers examine trust in the website that includes trust in the underlying Internet technology, trust in the 
interactive user experience, and /or trust in the people behind the website (Corritore et al. 2003). In this paragraph 
we review only those studies that explicitly examine trust in the underlying Internet technology. 
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(Bhattacherjee and Premkumar 2004; Hsu et al. 2004; Susarla et al. 2003; Khalifa and Liu 2003, 

2002; Bhattacherjee 2001a, 2001b). The theory proposes that users first form expectations or 

belief probabilities of attribute occurrence. They then form post-usage perceptions about 

performance and a comparison between initial expectations and performance known as 

disconfirmation of expectations (Bhattacherjee and Premkumar 2004; Spreng and Page 2003; 

Oliver 1980).3 A positive disconfirmation means performance was better than expected, and a 

negative disconfirmation means performance was worse than expected. According to EDT, the 

better performance is, or the more positive the disconfirmation, the greater the satisfaction (Yi 

1990). 

Technology trusting expectations may be contextual (Lippert 2001; Rousseau et al. 1998) 

and may depend on the degree of personification of the technology (Wang and Benbasat 2005a). 

Because systems have few human-like characteristics, we believe technology trusting 

expectations (as well as performance and disconfirmation) are based more on operational 

functioning than on human-like behaviors (McKnight 2005). The above review of the technology 

trust literature suggests that functionality, reliability, helpfulness, usefulness, and ease of use are 

important functional dimensions of technology trust. The first three dimensions are from prior 

trust literature, while the latter two are from TAM. We treat these dimensions, first, as latent 

constructs, because the dimensions themselves are not directly measurable. Second, we treat 

them as first-order constructs that make up the second-order constructs of technology trusting 

expectations, performance, and disconfirmation.4 This is done because second-order constructs 

are often used in measuring complex concepts, and have previously been used in EDT models 

(McKinney et al. 2002). We next discuss the individual dimensions of the second-order 

                                                 
3 Consistent with Fishbein and Ajzen (1975), Oliver (1980) also includes attitude (emotional affect) in EDT as a 
mediator between satisfaction and intentions. We do not include this variable as Bhattacherjee and Premkumar 
(2004) find it is highly correlated (r = .80) with satisfaction. 
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constructs. 

2.2.1. Functionality. Functionality is defined as the degree to which the technology will have the 

capability, functions, or features needed to accomplish one’s task(s) (McKnight 2005).5 In terms 

of trust, functionality is similar to the competence dimension of interpersonal trust representing 

an individual’s beliefs that a trustee has the ability, skills, and expertise to perform effectively 

(Barber 1983; Mayer et al. 1995). Technology trust researchers have suggested that functionality 

is associated with the technical competence of automated systems (see for e.g., Lee and Moray 

1992). In addition, Wang and Benbasat (2005a) have found functionality or competence to be a 

component of trust in software agents. IT researchers also include functionality in their lists of 

expectations. McKinney et al. (2002) find aspects of functionality like navigation are important 

dimensions of technology expectations, and Susarla et al (2003) represent expectations of an 

ASP as functional capabilities. 

2.2.2. Reliability. Reliability is defined as the degree to which the technology will continually 

operate properly, or will operate in a consistent, flawless manner (McKnight 2005). Reliability is 

similar to the predictability aspect of interpersonal trusting beliefs (Rempel et al. 1985). 

Researchers have found that reliability is a component of trust in automated systems (Uggirala et 

al. 2004; Muir and Moray 1996; Muir 1989), in online technology (Kim and Prabbakar 2002), 

and in organizational systems (Lippert 2001). In addition, McKinney et al. (2002) identify 

reliability as an important component of technology expectations, performance, and 

disconfirmation.  

                                                                                                                                                             
4 Per Chin and Gopal (1995) we treat the second-order factors as latent constructs versus emergent or superordinate 
constructs as it is highly likely that a change in one of the first-order factors may affect a similar change in the other 
first-order factors. 
5 Likewise functionality trusting performance is post-usage perceptions of the software tool’s functionality, and 
functionality trusting disconfirmation is the comparison of functionality performance to the initial functionality 
trusting expectations. A similar interpretation about trusting performance and disconfirmation can be made for the 
other four dimensions of technology trusting expectations. 
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2.2.3. Helpfulness. Helpfulness is defined as the degree to which the technology will provide 

adequate and responsive help, and users with helpfulness trusting expectation will anticipate that 

a system has an adequate help function. Helpfulness bears a slight similarity to benevolence 

trusting beliefs in interpersonal trust relationships in which the trustee cares about one’s needs 

and acts in one’s best interest (McKnight et al. 2002; Mayer et al. 1995). However, we assume 

that the technology is not helpful because of volition or moral agency, for that would constitute 

unwarranted personification (McKnight 2005). Instead, technology may be helpful through help 

functions or other information that provides reassurance and aids goal attainment. Helpfulness or 

responsiveness can be categorized as a dimension of expectations, performance, and 

disconfirmation (Kettinger and Lee 1997). System helpfulness empirically relates to system 

usefulness (Calisir and Calisir 2004).  

2.2.4. Usefulness. So far we have defined elements of technology trusting expectations with 

parallels in trusting beliefs—functionality vis-a-vis competence, reliability vis-a-vis 

predictability, and helpfulness vis-a-vis benevolence. However, two additional attributes of 

technology exist, which from an EDT and trust perspective can be considered dimensions of 

technology trust—usefulness and ease of use. Usefulness is an important component of the 

technology acceptance model (TAM) and can be defined as the degree to which a technology 

enhances one’s performance (Davis et al. 1989). By contrast, Bhattacherjee and Premkumar 

(2004) position usefulness as an EDT dimension. Similarly, Sheridan (1988) places usefulness as 

a characteristic of automation trust, as individuals can rely on or trust that a useful system is 

beneficial. Thus, users with usefulness technology trusting expectations will anticipate the 

business information will benefit them in their work. Indeed researchers have found that 

usefulness is both a dimension of technology expectations (Venkatesh et al. 2003; McKinney et 
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al. 2002), and a significant factor of trust in organizational systems (Lippert 2001). In trust terms, 

usefulness is similar to trusting belief-competence. One definition of competence belief is that 

the other person has the power or ability to help one accomplish an objective (McKnight et al. 

2002). Similarly, usefulness of a technology means the technology can help one accomplish 

one’s job-related task. Because usefulness is an attribute of the technology, and because the 

trustee in our context is the technology, usefulness belongs in the trusting expectation category. 

2.2.5 Ease of Use. Similar to usefulness, ease of use has its roots in TAM (Davis et al. 1989), 

and is defined as the degree to which the technology will require little mental effort to use. Users 

with ease of use technology trusting expectations will anticipate the system will be simple to use 

and learn. Ease of use often correlates with trust in that it signals consideration of needs and 

commitment to the relationship (Wang and Benbasat 2005a; Gefen et al. 2003). Indeed, 

researchers have found ease of use to be a significant component of trust in both web sites 

(Corritore et al. 2003) and organizational systems (Lippert 2001). Related to EDT, Venkatesh et 

al. (2003) conceptualize ease of use as a component of effort expectancies, and McKinney et al. 

(2002) use it is an aspect of the usability component of technology expectations. 

The above five dimensions not only integrate TAM constructs into EDT, which has 

already been done (Bhattacherjee and Premkumar, 2004), but also explicitly integrate trust-in-

technology constructs into EDT, which is has not been done. As an additional integration of trust 

and EDT, we introduce technology trusting intentions to the research model, as explained later. 

While we have argued that these five dimensions apply to expectations, the same five 

dimensions also apply to performance and disconfirmation. It is customary in EDT research to 

apply whatever dimensions are used for expectations for performance and disconfirmation, so 
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that the initial expectation perceptions can later be compared with perceived performance on 

those same dimensions (Bhattacherjee and Premkumar 2004; McKinney et al. 2002). 

3. Research Model and Hypotheses Development 

The research model (Figure 1) presents the influence of technology trusting expectations 

through the theoretical lens of EDT (see Figure 1). The model predicts that individuals form 

initial technology trusting expectations, and then, after use of the technology, compare the 

trusting performance to these initial trusting expectations. This comparison results in positive / 

negative disconfirmation, which, along with performance, influences satisfaction with the 

technology. Satisfaction with the technology can influence usage continuance intentions directly 

or as mediated by technology trusting intentions, as section 3.2 explains. 

[Insert Figure 1 Here] 

As an example of how the model might work, in an organization implementing a new 

enterprise resource planning system, an employee may expect a system to provide a certain level 

of guidance through a help function. After using the system, the employee decides that while the 

technology provided some help (as in performance), the amount of help provided was less than 

expected (as in disconfirmation). Thus the employee negatively disconfirms initial expectations 

and is dissatisfied, lowering technology trusting intentions and usage continuance intentions.  

The hypotheses in this study build on existing EDT in two ways that apply trust in 

technology to system adoption and integrate trust with EDT. First, they show that technology 

trusting expectations influence satisfaction like other expectations used in EDT research (H1-5). 

Second, they predict that the link from satisfaction to continuance use is partially mediated by 

technology trusting intentions (H6-8). Justification of the hypotheses follows.  

3.1 Trusting Expectations, Performance, Disconfirmation, and Satisfaction Effects 
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3.1.1. Expectation Effects. The normative relationship between expectations and 

disconfirmation is negative, because high expectations are more likely to be negatively 

disconfirmed while low expectations are more likely to be positively disconfirmed (Yi 1990). 

Empirical research in information systems and marketing has generally supported this 

relationship (e.g., Bhattacherjee and Premkumar 2004; Spreng et al. 1996).6  

H1: Technology trusting expectations will negatively influence disconfirmation. 

On the other hand, expectations typically have a positive influence on performance, as 

individuals’ perceptions of performance are theorized to assimilate toward their expectations 

(Sherif and Hovland 1961). Thus, higher expectations tend to produce higher performance 

ratings and lower expectations tend to produce lower performance ratings (Yi 1990). Susarla et 

al. (2003) provide evidence of this positive relationship in their study of application service 

providers, and Spreng et al. (1996) provide evidence in their study of camcorders.  

H2: Technology trusting expectations will positively influence performance. 

3.1.2 Disconfirmation Effects. Positive disconfirmation (i.e. performance is greater than 

expectations) typically leads to high satisfaction and negative disconfirmation (i.e. performance 

is less than expectations) to low satisfaction (Spreng and Page 2003; Yi 1990). This relationship 

has been verified in both IT (Bhattacherjee and Premkumar 2004; Hsu et al. 2004; Susarla et al. 

2003; Khalifa and Liu 2002; Bhattacherjee 2001ab), and marketing (see Yi 1990).  

H3: Disconfirmation will positively influence satisfaction. 

3.1.3. Performance Effects. Performance can influence satisfaction both directly and through 

disconfirmation. The indirect relationship through disconfirmation is thought to be more 

prominent. The relation between performance and disconfirmation is predicted to be positive 

                                                 
7 Exceptions may be related to measurement issues, the extent of variation in initial expectations, and the nature of 
the experience (for a discussion of these issues see Bhattacherjee and Premkumar 2004; Spreng et al. 1996).     
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because, holding expectations equal, the higher the performance, the more likely it will exceed 

expectations, resulting in positive disconfirmation (see Spreng and Page 2003). Khalifa and Liu 

(2002) find a positive relationship between performance and disconfirmation in Internet-based 

services, and Spreng and Page (2003) find this relationship in camcorders and advising services. 

H4: Performance will positively influence disconfirmation. 

Researchers have suggested that individuals interested in learning may be satisfied with a 

well-performing product regardless of initial expectations (Tse and Wilton 1988; Cohen and 

Houston 1972). Because learning is a motive of technology use, we predict that not only will 

performance influence satisfaction indirectly through disconfirmation, but it will also directly 

influence satisfaction. When this linkage is included in EDT models, it has generally been 

supported (e.g., Spreng and Page 2003; Susarla et al. 2003; Khalifa and Liu 2002).  

H5: Performance will positively influence satisfaction. 

3.2 Technology Trusting and Usage Continuance Intentions 

Technology trusting intentions means a willingness to depend on that technology. It does 

not reflect perceptions about technology, as does technology trusting beliefs. Rather, it reflects 

willingness to become vulnerable to the technology by depending on it. Trusting intentions have 

been found to be distinct from trusting beliefs in interpersonal research (e.g., Jarvenpaa et al. 

1998). Ribbink et al. (2004) finds satisfaction with an online company influences trusting 

intentions. If one is satisfied with a technology, one should feel that it will work well in the 

future, engendering a willingness to depend upon it. Logically, a user who is dissatisfied with a 

technology will not be as willing to depend on that technology in the future. 

H6: Satisfaction will positively influence technology trusting intentions in the technology. 
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The influence of satisfaction on usage continuance intentions has been verified in the 

online environment (Devaraj et al. 2002; Bhattacherjee 2001a,b) and the offline environment 

(Bhattacherjee and Premkumar 2004). We predict that the more positively one evaluates a 

technology-related experience (satisfaction), the greater one’s intentions to engage in future 

exchanges with the technology (usage continuance intention).  

H7: Satisfaction will positively influence usage continuance intentions. 
 
Trust is a central component of long-term relationships (Morgan and Hunt 1994). To trust 

or to be willing to depend on another means that a conscious choice has been made to put aside 

doubts and move forward with the relationship (Holmes 1991). Indeed, a willingness to depend 

has been found to influence future behavioral intentions such as following advice, sharing 

personal information, and making purchases (Gefen et al. 2003; McKnight et al. 2002; Doney 

and Cannon 1997; Morgan and Hunt 1994). It should also impact usage continuance intent. 

H8: Technology trusting intentions will positively influence usage continuance intentions. 
 

4. Methodology 
 
 The technology targeted was Microsoft Access. Study participants were 296 

undergraduate business students from a Midwestern U. S. University enrolled in an introductory 

information systems course. Students make an appropriate sample for examining how initial 

technology expectations translate into performance and disconfirmation perceptions after a 

controlled (uniform) period of system use. Forty-eight percent were male, and the average age 

21. Average computer use was 11 hours a week and average previous Access experience was 2.9 

on a scale of 1 (no experience) to 7 (extensive experience).  
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4.1 Procedure 

 Students were given the first questionnaire near the beginning of the semester after a 

short introductory session on Access software and practice with an Access tutorial CD. They had 

also taken two short quizzes with general information about Access and its tables and queries. At 

that point, the first questionnaire measured technology trusting expectations and the control 

variables. 350 students completed the first questionnaire. Students took the second questionnaire 

six weeks later in the semester after completing the Access database assignments and the related 

practical exam. This questionnaire included items for performance, disconfirmation, satisfaction, 

technology trusting intentions, and usage continuance intentions. We also obtained the students’ 

grades from the instructor on the Access practical exam. Each questionnaire took students 

approximately 10 minutes to complete. Respondents received extra credit points (1% of possible 

course points) for completing both questionnaires. 296 students who completed the first 

questionnaire also completed the second one (85%).  

4.2 Measurement Scales 

The scales for this study are shown in the Appendix. For most measures, we used or 

adapted scales demonstrating good psychometric properties in previous research. The 3-item 

scale for usage continuance intentions was from Hsu et al. (2004) and Bhattacherjee and 

Premkumar (2004), and the 4-item scale for satisfaction was from Spreng et al. (1996) and 

Bhattacherjee/Premkumar (2004). The front end of the third item was changed from “terrible” to 

“miserable” to better parallel “delighted.” The 4-item scale for technology trusting intentions 

was adapted from McKnight et al. (2004) to relate to technology rather than an e-vendor. The 

five dimensions of technology trusting expectations, performance, and disconfirmation were 
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measured using multiple item scales.7 Items were adapted to fit the timeframe given and the 

scaling header of each scale. Usefulness and ease of use employed three-item scales adapted 

from Davis (1993), and functionality, helpfulness, and reliability were measured using three-item 

scales developed for this study. We collected age, gender, computer use, prior Access 

experience, and the practical exam grade as control variables. 

5. Data Analysis and Results 

 We tested both the measurement model and the structural model using Partial Least 

Squares (PLS), a structural equation modeling technique. While PLS uses a component based 

approach that does not require multivariate normal distributions or large sample sizes, we chose 

PLS due to its capability to handle higher-order models. Specifically, PLS supports the 

hierarchical component approach (Lohmoller 1989; Wold 1982) for modeling second-order 

factors in which the second-order factor is measured using the indicators used to measure each of 

the first-order factors (Chin and Gopal 1995; Bassellier and Benbasat 2004). In PLS, such factors 

can either be formative or reflective. Although we thought it possible the factors might be 

formative, we assumed they would be highly interrelated enough to be treated as reflective 

factors, just as trusting beliefs tend to be (Bhattacherjee, 2002; McKnight et al. 2002). 

5.1. Results – Measurement Model 

 To assess the psychometric properties of the latent constructs, a PLS measurement model 

was created. When second-order factors are present, the psychometric properties are examined 

on the first-order factors making up the second-order factors (Staples and Seddon 2004). To 

assess convergent validity, we assessed the internal consistency reliability (ICR), the average 

                                                 
7 Disconfirmation can be measured as the calculated difference between initial expectations and performance or as 
subjects’ subjective evaluation of the difference (see Spreng and Page 2003 for a discussion of these methods). 
Consistent with other information system researchers (see Bhattacherjee and Premkumar 2004 for arguments for this 
method), we measure disconfirmation subjectively by asking subjects whether performance was “better or worse” 
than expected. We discuss the implications of this in the results and discussion sections. 
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variance extracted (AVE), and the item factor loadings. The ICR for each construct was greater 

than 0.80 and the AVE for each construct was greater than 0.50 (see Table 1), which are the 

recommended minimums (Fornell and Larcker 1981). All items load on their respective factor at 

greater than the 0.70 standard, (Fornell and Larcker 1981). Thus, all the constructs in the 

measurement model demonstrate convergent validity. 

[Insert Table 1 Here] 

 We assessed discriminant validity by examining whether the AVE for each construct is 

greater than the construct’s correlation with other constructs (Chin 1998). Table 1 shows that this 

test was met. In addition, we checked to make sure items load more strongly on their 

corresponding construct than on other constructs (Chin 1998). Results of this test also support 

the discriminant validity of the constructs in our model.8 

 We then examined the correlations among the first-order factors for each second-order 

factor to support our modeling of the second-order factors as latent constructs versus emergent 

constructs. The first-order factors for technology trusting expectations correlated from 0.52 to 

0.64, those for performance correlated from 0.58 to 0.67, and those for disconfirmation 

correlated from 0.43 to 0.73 (all p<.01). These moderate to high levels of correlation show that a 

change in one of the first-order factors will result in a similar change in the associated first-order 

factor. According to Chin and Gopal (1995), this means the factors should be modeled as 

reflective first order indicators of a molecular second order construct. Thus the second-order 

factors are appropriately modeled as reflective latent constructs (Bassellier and Benbasat, 2004).   

                                                 
8 We report here on the loadings of each first-order factor item on the respective first-order factor. Following 
Bassellier and Benbasat (2004), we also assessed the loadings of each first-order factor item on the respective 
second-order factor and found that the items load more strongly on their respective second-order factor than on any 
other construct. 
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The relatively moderate correlations also indicate there is probably little concern for common 

method variance because CMV is indicated when correlations are systematically high. What 

further reduces common method variance concern is that:  a) the disconfirmation, performance, 

and satisfaction measures all used different scale headers (i.e., different methods were used), and 

b) the expectations were measured in a different timeframe than the other variables. 

 

5.2. Results – Structural Model 

PLS also produced the structural model used to test the hypotheses. We modeled the 

items for the first-order factors as reflective items because they are moderately correlated among 

themselves (Bassellier and Benbasat 2004) (Table 1). The structural model test reported in 

Figure 2 was done without the control variables. All first-order factors had significant (p<.001) 

relationships with their respective second-order construct. The path coefficients indicate the 

factors’ relative importance in reflecting the second-order constructs (see Figure 2).  

While we find a significant relationship between technology trusting expectations and 

performance (β = .30, p < .001), we do not between technology trusting expectations and 

disconfirmation (β = .00, p > .05). Thus H2 is supported, but H1 is not. As predicted by H3, we 

find a significant relationship between disconfirmation and satisfaction (β = .50, p < .001). 

Performance both directly influences satisfaction (β = .23, p < .01), and indirectly influences 

satisfaction through disconfirmation (β = .82, p < .001), supporting H4 and H5. Satisfaction has 

a significant relationship with technology trusting intentions (β = .63, p < .001), supporting H6. 

Finally, both satisfaction (β = .26, p < .001) and technology trusting intentions (β = .45, p < .001) 

significantly influence usage continuance intentions. H7 and H8 are therefore supported. 
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We also tested the research model to see if any paths we did not hypothesize are 

significant and if they significantly change our results. Thus we ran a partially mediated model 

that includes the direct effects of trusting expectations, performance, and disconfirmation on 

satisfaction, trusting intentions, and continuance intentions. We find that expectations has no 

significant unpredicted direct effects. However, both performance (β = .41, p < .001) and 

disconfirmation (β = .37, p < .001) have significant direct effects on trusting intentions. In 

addition, both performance (β = .13, p < .05) and disconfirmation (β = .19, p < .05) have 

significant but small direct effects on continuance intentions (see Table 2).   

When the control variables were added, age, gender, and computer use had no significant 

effects. Prior Access experience had a significant influence on performance (β = .12, p < .05), 

technology trusting intentions (β = .09, p < .05), and usage continuance intentions (β = .11, p < 

.05). In addition, the practical exam grade also had a significant influence on performance (β = 

.16, p < .05), satisfaction (β = .11, p < .05), and usage continuance intentions (β = .07, p < .05). 

Introducing the control variables did not change the significance of any of the results reported on 

Figure 2.  

5.3. Post Hoc Analysis 

 Because we found that the hypothesized relationship from technology trusting 

expectations to disconfirmation was not significant, we separately analyzed positively and 

negatively disconfirmed subjects. This procedure involves separating subjects into subgroups 

based on whether their initial aggregate trusting expectation score was higher or lower than the 

mean, and whether their aggregate disconfirmation score was higher (positive disconfirmation) 

or lower (negative disconfirmation) than the neutral (4.0) (Bhattacherjee and Premkumar 2004). 

Table 3a shows the results. EDT predicts that the majority of subjects should fall in the high 
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expectation/negative disconfirmation group (Q2) or the low expectation/positive disconfirmation 

group (Q3).  

Partially contrary to EDT theory, we find that 136 subjects (46%) fit into the high initial 

technology trusting expectations (mean = 5.67) and positive disconfirmation (mean = 4.98) 

group (Q1 in Table 3a). The next largest group (79 = 27%) fit into the low initial technology 

trusting expectations (mean = 4.39) and positive disconfirmation (mean = 4.70) group (Q3), 

consistent with EDT. Thus, positive disconfirmation tends to be the result of either high or low 

expectations and this resulted in a lack of support for H1.  

Bhattacherjee and Premkumar (2004) found that for RAD (Rapid Application 

Development) technology, most subjects were in quadrants 2 and 3, as EDT predicts, but that for 

the CBT (Computer-Based Training) technology, most subjects fell in quadrants 1 and 4. RAD 

expectations had a negative significant effect on disconfirmation while CBT expectations had a 

positive significant effect. They explained that these results show that the expectation-

disconfirmation relationship depends not so much on the size of the initial expectation as upon 

“the nature of experience with the product” over time (2004: 16). We found that most subjects 

fell in quadrants 1 and 3,  which differs from either of theirs. Still, our results and the analysis in 

Table 3a support their conclusion0, because our subjects tended to report positive 

disconfirmation whether their initial expectations were high or low.  

We expand on the above analysis by examining a calculated disconfirmation score based 

on performance less initial technology trusting expectations (see Table 3b).9 Here, a positive 

score represents a positive disconfirmation (performance higher than technology trusting 

expectations) and a negative score represents a negative disconfirmation (performance lower 

than technology trusting expectations). These results reveal a different pattern. The largest group 
                                                 
9 This analysis was not done by Bhattacherjee and Premkumar because they did not measure performance. 
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of subjects (45%) fit into quadrant 2—high initial technology trusting expectations (mean = 5.68) 

and a negative disconfirmation (mean = -.85) resulting from performance that is lower than 

initial technology trusting expectations (mean = 4.79). The next largest group (26%) fit into 

quadrant 4—low expectations (mean = 4.58) and a negative disconfirmation (mean = -.12) 

resulting from performance that is slightly lower than technology trusting expectations (mean = 

4.25). Thus for most subjects, performance was lower than initial expectations. However, when 

directly asked to compare performance to initial expectations, subjects generally assessed 

performance as being better than expected. These results could mean that subjects adjusted their 

initial expectations downward during use and based their responses to the disconfirmation items 

on these “adjusted” expectations rather than the initial expectations. Indeed, researchers suggest 

that individuals often base subjective disconfirmations on expectations retrieved after using the 

product (see Spreng and Page 2003).  

6. Discussion, Implications, and Limitations 

While much research has examined trust in automated systems such as pasteurization and 

air traffic control systems, there has been little work in the IT area on trust in technology or on 

how trust in technology relates to expectation-disconfirmation theory. We are among the first to 

harmonize EDT and trust in information systems. The overall model predicts 49% of the 

variance in satisfaction, 39% of the variance in technology trusting intentions and 41% of the 

variance in usage continuance intentions. These R2s are comparable to other studies (e.g., 

Bhattacherjee and Premkumar 2004).  Our model can be used to predict how individuals evaluate 

a system based on different components of technology trust, and in turn how these evaluations 

affect usage continuance intentions. We discuss both the research and practical implications, 

followed by the study limitations. 



 23

 6.1. Research Implications 

6.1.1. Extensions of EDT. This study extends EDT research by adding technology trusting 

intentions as a predictor of usage continuance intentions. Trusting intentions has a higher 

coefficient (.45***) than does satisfaction (.26***), indicating their relative strength. Table 2 

also shows that when direct links are drawn to continuance intentions from the other EDT 

variables, trusting intentions has the highest coefficient of them all. Table 2 also shows that 

trusting intentions is predicted well by EDT variables. Hence, trusting intentions is a viable new 

EDT construct, in that it is both predicted well by EDT variables and is a good predictor of usage 

continuance intentions. 

The study also adds three technology trusting beliefs to enrich and broaden the set of 

expectations the study covers. In this way, we more thoroughly represent those attributes of the 

technology that are important to the users. The discriminant validity among the dimensions 

testifies that they each make an incremental contribution to the second order constructs. To 

understand further the extent to which these trust-related dimensions conceptually supplement 

the TAM variables, we asked a separate group of ninety-five students who used Access four 

open-ended questions regarding Access. Two questions asked what they wanted Access to do / 

not do for them and two asked what they wanted Access to be / not be.  Respondents not only 

brought up ease of use and usefulness ideas, but also said they’d like the system to exhibit 

helpfulness (“gives examples,” “give good help screens”), functionality (“create professional 

reports,” “be able to save data”), and reliability (“corrupt system with a virus,” “safe and 

secure”). Hence, the study contributes to the IT EDT literature by combining two TAM 

dimensions with three trusting belief in technology dimensions that all resonate with users.  
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All the hypotheses based on EDT were supported with the exception of the relationship 

from technology trusting expectations to disconfirmation. As is customary in EDT work, we 

analyzed subgroups who positively disconfirmed and negatively disconfirmed initial technology 

trusting expectations, using both measures of disconfirmation. Differences between these 

analyses reveal that subjects do not rely on their initial expectations when making post-usage 

comparisons, but instead refer to a set of “adjusted” expectations. This finding suggests that, like 

Bhattacherjee and Premkumar (2004) imply, the directly measured and calculated 

disconfirmation measures produce different results. Especially because of the complexity and 

learning effects of technology, disconfirmation of expectations adjusts as users gain experience 

with the technology over time. This implies that researchers first need to define disconfirmation 

more specifically (as to which expectations are being compared—initial or adjusted). Then they 

need to match that definition to the operationalization of the proper disconfirmation construct. 

Alternatively, our results suggest both types could be measured to contrast the outcomes found. 

We also find that while both performance and disconfirmation have significant direct 

influences on satisfaction, performance has the largest total influence with a total effect of B = 

0.64 versus disconfirmation’s influence of B = 0.50 (see Table 2). Other researchers have also 

found the influence of performance on satisfaction can be especially important for products and 

services that are highly involving, innovative, and technologically complex (Yi 1990; Churchill 

and Surprenant 1982). Students generally find Access moderately difficult to learn. This finding 

thus points out the importance of including performance as well as disconfirmation.  

6.1.2. Dimensions of Technology Trust. We also find that technology trusting expectations, 

performance, and disconfirmation are second order factors composed of at least five dimensions 

relating to a system’s functionality, helpfulness, reliability, usefulness, and ease of use. Subjects 
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identified these dimensions as being important determinants of technology trusting and usage 

continuance intentions, and we found the dimensions display good psychometric properties. 

Thus, our study provides evidence that, similar to interpersonal trust, an individual’s trust in a 

system is multidimensional. Future research could examine whether other dimensions of 

technology trust are important in business contexts. 

To better understand the differences among individual components of technology trusting 

expectations, we graphed their expectation and performance means (see Figure 3). Functionality 

trusting performance (mean = 5.02) was closer to original expectations (mean = 5.24) than any 

other component.10 The lowest mean technology trusting expectations were ease of use (mean = 

4.91) and helpfulness (mean = 5.01), and these exhibited the greatest difference between 

performance and expectations, with a mean ease of use performance of 4.11 and a mean 

helpfulness performance of 4.23. This is an interesting finding as helpfulness and ease of use are 

similar to the “benevolence” component of interpersonal trusting beliefs. Thus it appears that 

while individuals have lower expectations for the more human-like elements of a trusting 

relationship with a system, these elements can have a big effect on system satisfaction and future 

intentions. Future research could investigate how much guidance is helpful to users, in addition 

to determining the degree to which a system must be “unhelpful” to warrant dissatisfaction. 

 [Insert Figure 3 Here] 

6.1.3. EDT Variable Effects on Trusting Intentions and Continuance Intentions 

We extend EDT to encompass technology trusting intentions. Satisfaction predicts 

intentions regarding future technology trust (total effect = 0.63) and usage continuance (total 

effect = 0.54). However, when direct effects of expectations, performance, and disconfirmation 

are added to the model, performance has the greatest influence on technology trusting intentions 
                                                 
10 However, mean functionality expectations and performance are significantly different at p < .01. 
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(total effect = .78), with disconfirmation (total effect = .42) and expectations (total effect = .29) 

the next largest respectively, and satisfaction the lowest (total effect = .10). The variance 

explained in technology trusting intentions also increases from 39% to 70%. In addition, in the 

direct effects model, performance has the greatest influence on usage continuance intentions 

(total effect = .57) and satisfaction the lowest (total effect = .19). This reflects the importance of 

including performance in future EDT based models to explain the formation of technology 

trusting intentions and usage continuance intentions. It also points out that individuals may trust 

a system and use it in the future without being totally satisfied with its performance. 

Aside from portraying the evolution of a trusting relationship between humans and 

technology, these findings suggest that technology trusting intentions may be an important 

dependent variable for future acceptance research. In addition, future research could also explore 

whether specific technology trusting intentions in a vendor’s product can transfer to expectations 

or usage intentions of other vendor technologies. As prior EDT work has examined attitudes and 

ideal or desired expectations, future technology trust research could examine how these factors 

relate to technology trusting intentions. 

6.1.4. Technology Trust in a Business Context. Unlike Wang and Benbasat (2005a), who 

examine trust in agent technology that possesses human characteristics (i.e. benevolence and 

integrity), our study examines a system that has few, if any, human-like characteristics. We show 

that not only are technology trusting expectations related to operational characteristics of the 

technology (Lippert 2001), these expectations help explain how the technology trust relationship 

progresses over time. It will be important for future research to examine technologies with a 

continuum of human-like and non-human-like characteristics to determine how these differences 

affect the different dimensions of human-technology trust. For example, future research could 
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compare individuals’ trusting expectations of database applications to technologies such as 

search engines, tax preparation software, e-health, and security software. 

6.1.5 Control Variables. Other research implications pertain to the significance of the control 

variables. Prior Access experience positively affected performance, technology trusting 

intention, and usage continuance intention. This may suggest that those who had prior experience 

found the database application to be generally trustworthy and thus had more favorable 

perceptions of it. The finding that the practical exam grade earned by the individual at a later 

time influences perceptions of performance, satisfaction, and usage continuance intentions may 

mean that individuals assess technology not only on how it performs in terms of trust, but on 

how the individual performs when using it. This makes sense, because many of the trusting 

attributes relate to what the technology can do for the person using it (i.e. useful, helpful). Future 

research could investigate whether individual performance is perceived to be related more to 

technology performance or how one performs with the technology. 

6.2. Practical Implications 

The study also provides several practical implications. First, practitioners should be 

aware that trusting expectations can affect user satisfaction and future use of a particular system, 

and possibly even other systems. Therefore, during early stages of implementation, organizations 

should focus on communicating the trusting aspects of a technology. Practitioners should also 

consider our findings regarding unmet user technology trusting expectations when designing 

systems. For example, we recommend increasing levels of guidance and user understanding of 

systems to increase system trusting performance. Finally, practitioners should also be aware of 

features and functions that while not important to the functioning of the technology, may 

decrease users’ trust in the technology and hence their intentions to use it.  
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6.3. Limitations 

Several study limitations involve the subjects and context. Because the subjects were 

undergraduate students, our results better generalize to entry-level organizational technology 

users rather than higher-level users. However, other EDT studies have used similar subject types, 

recognizing the difficulty in obtaining use-controlled longitudinal samples from organizations 

(Bhattacherjee and Premkumar 2004). In addition, because the technology use involved a 

classroom situation, the students may have been more apt to have high technology trusting 

expectations of the system because they knew the professor picked it for the class due to its 

previous performance, thus affecting the post hoc subgroup analysis. However, this is similar to 

the setting in which the company or its management picks out specific information systems 

based on performance recommendations from vendors or consultants. Finally, for our context, 

we examined five components of the second order factors (technology trusting expectations, 

performance, and disconfirmation); other components may be salient in different contexts.  

7. Conclusions 

In summary, this research provides a theoretical model of the antecedents to technology 

trusting intentions and usage continuance intentions. The study contributes by harmonizing EDT 

with both trusting intentions and trusting beliefs in technology. It also contributes by 

demonstrating the effects of these trust in technology concepts on usage continuance intentions. 

The findings show that technology trusting intentions are formed through a process whereby 

individuals first develop technology trusting expectations, and, after using the technology, 

compare their adjusted technology trusting expectations to the performance of the technology. 

Technology trusting intentions and system performance were found to be major factors of usage 

continuance intentions. Several areas are suggested for future research. 
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Figure 1. Research Model 
 
 
 
 
 
 
 
 
 
 
Figure 2. Results of Hypotheses Tests: Standardized Path Coefficients, Significance, and Variance Explained 
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Figure 3. Perceived Degree of Technology Trusting Expectations and Performance 
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Note: X-axis is mean degree of agreement that the individual either expects the technology to have this attribute, or the 
technology demonstrated this attribute through use. Individuals responded on a scale from (1) strongly disagree to (7) strongly 
agree. 
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 Table 1. Reliabilities, Convergent and Discriminant Validities, and Correlations Among Latent Constructs – Measurement Model* 
Latent Construct Mean ICR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1. Usage Continuance 
Intentions 

4.22 .98 .92                  

2 Technology Trusting 
Intentions 

4.37 .97 .61 .92                 

3. Satisfaction 4.16 .93 .57 .67 .77                

4. Disconfirmation: Ease of 
Use 

4.28 .95 .49 .63 .64 .86               

5. Disconfirmation: 
Functionality 

4.80 .97 .54 .57 .61 .64 .90              

6. Disconfirmation: 
Helpfulness 

4.06 .97 .36 .47 .46 .50 .46 .90             

7. Disconfirmation: Reliability 4.34 .95 .47 .71 .63 .59 .70 .43 .86            

8. Disconfirmation: Usefulness 4.56 .97 .62 .72 .65 .70 .73 .49 .70 .92           

9. Performance: Ease of Use 4.11 .95 .52 .69 .67 .72 .59 .44 .58 .63 .86          

10. Performance: Functionality 5.02 .95 .48 .63 .48 .48 .63 .28 .53 .53 .64 .86         

11. Performance: Helpfulness 4.23 .97 .45 .56 .48 .48 .46 .78 .47 .52 .57 .38 .90        

12. Performance: Reliability 4.68 .93 .41 .63 .53 .46 .56 .32 .70 .51 .59 .67 .40 .81       

13. Performance: Usefulness 4.58 .97 .59 .70 .58 .63 .62 .41 .60 .72 .66 .66 .49 .57 .92      

14. Technology Trusting 
Expectations: Ease of Use 

4.91 .93 .19 .25 .19 .18 .16 .14 .24 .18 .24 .18 .20 .20 .17 .83     

15. Technology Trusting 
Expectations: Functionality 

5.24 .95 .26 .23 .18 .13 .19 .04 .23 .19 .18 .28 .10 .28 .22 .59 .85    

16. Technology Trusting 
Expectations: Helpfulness 

5.01 .95 .18 .21 .15 .12 .13 .16 .23 .15 .15 .19 .21 .22 .19 .52 .57 .86   

17. Technology  Trusting 
Expectations: Reliability 

5.15 .89 .17 .21 .16 .10 .16 .07 .24 .11 .14 .21 .09 .28 .16 .52 .61 .53 .79  

18. Technology Trusting 
Expectations: Usefulness 

5.25 .96 .19 .25 .19 .09 .15 .11 .26 .20 .14 .19 .18 .23 .24 .58 .64 .56 .57 .90 

 
* Diagonal elements are the average variance extracted (AVE) by latent constructs from their indicators; off-diagonal elements are correlations between latent constructs. 
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Table 2. Research- and Partial Mediation Models: Direct, Indirect, and Total Effects 
 
 Research Model (Hypothesized) Partial Mediation Model 
 Satisfaction Trusting 

Intentions 
Continuance 

Intentions 
Satisfaction Trusting 

Intentions 
Continuance 

Intentions 
 D I T D I T D I T D I T D I T D I T 
Expectations na .19 .19 na .12 .12 na .09 .09 .01 .20 .20 .05 .24 .29 .06 .19 .25 
Performance .23 .41 .64 na .40 .40 na .35 .35 .24 .41 .65 .41 .37 .78 .13 .44 .57 
Disconfirmation .50 na .50 na .31 .31 na .27 .27 .49 na .49 .37 .05 .42 .19 .18 .37 
Satisfaction na na na .63 na .63 .26 .28 .54 na na na .10 na .10 .17 .02 .19 
Trusting 
Intentions 

na na na na na na .45 na .45 na na na na na na .23 na .23 

R2 49% 39% 41% 49% 70% 44% 
D = Direct effect, I = Indirect effects, T = Total effect 
Note: The bolded direct effects are significant at p < .05. 
 
 
Table 3. Post Hoc Analysis 
   
(a) Subgroups by High/Low Expectation and Positive/Negative Disconfirmation 

Disconfirmation  
Positive Negative Total 

Expectations 5.67 5.52 5.63 
Disconfirmation 4.98 3.09 4.61 
Satisfaction 4.66 3.25 4.39 

High Expectations 

N 136 33 169 
Expectations 4.39 4.34 4.37 
Disconfirmation 4.70 3.19 4.13 
Satisfaction 4.37 3.04 3.87 

Low Expectations 

N 79 48 127 
 

(b) Subgroups by High/Low Expectation and Positive/Negative Calculated Disconfirmation 
Calculated Disconfirmation:  
Performance - Expectations 

 

Positive Negative Total 
Expectations 5.49 5.68 5.63 
Performance 6.08 4.50 4.79 
Calculated 
Disconfirmation 

.39 -1.18 -.85 

Satisfaction 5.06 4.20 4.39 

High Expectations 

n 36 133 169 
Expectations 4.07 4.58 4.37 
Performance 4.89 3.71 4.25 
Calculated 
Disconfirmation 

.82 -.87 -.12 

Satisfaction 4.41 3.50 3.87 

Low Expectations 

n 51 76 127 
 

 

Q1 

Q3 

Q2 

Q4 

Q1 Q2 

Q3 Q4 
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APPENDIX 
 

Questionnaire – Time 1 Questionnaire – Time 2 
Expectations (measured on a 
Likert scale from 1-Strongly 
Disagree to 7-Strongly Agree) 
Based on my experience so far, I 
expect that Microsoft Access will: 
Ease of Use 
1. be easy to get to do what I 

want it to do. 
2. be easy for me to become 

skillful at. 
3. be easy to use.  
Functionality 
1. have the functionality I need. 
2. have the features required for 

my tasks. 
3. have the overall capabilities I 

need. 
Helpfulness 
1. provide competent guidance 

through a help function. 
2. provide the help I need to 

complete tasks effectively. 
3. provide very sensible and 

effective advice. 
Reliability 
1. be a very reliable product. 
2. be extremely dependable. 
3. provide error-free results. 
Usefulness 
1. improve my performance. 
2. enhance my effectiveness. 
3. be useful. 

Disconfirmation (measured on a 
Likert scale from 1-Much Worse than 
Expected  to 7-Much Better than 
Expected) 
Compared to your initial expectations, 
the ability of Microsoft Access: 
Ease of Use 
to be easy to get to do what I want it to 
do was… 
1. to be easy for me to become 

skillful at was… 
2. to be easy to use was… 
Functionality 
1. to provide the functionality I 

needed was… 
2. to provide the features required 

for my tasks was… 
3. to provide the overall capabilities 

I need was… 
Helpfulness 
1. to provide competent guidance 

through a help function was… 
2. to provide the help I needed to 

complete tasks effectively was… 
3. to provide very sensible and 

effective advice was 
Reliability 
1. to be a very reliable product 

was… 
2. to be extremely dependable 

was… 
3. to provide error-free results 

was… 
Usefulness 
1. to improve my performance was… 
2. to enhance my effectiveness was… 
3. to be useful was… 

Performance (measured on a Likert 
scale from 1-Strongly Disagree to 7-
Strongly Agree) 
Based on your experience with 
Microsoft Access, it: 
Ease of Use 
1. was easy to get to do what I 

wanted it to do. 
2. was easy for me to become 

skillful at. 
3. was easy to use. 
Functionality 
1. had the functionality I needed. 
2. had the features required for my 

tasks. 
3. had the overall capabilities I 

needed. 
Helpfulness 
1. provided competent guidance 

through a help function. 
2. provided the help I needed to 

complete tasks effectively. 
3. provided very sensible and 

effective advice. 
Reliability 
1. was a very reliable product. 
2. was extremely dependable. 
3. provided error-free results. 
Usefulness 
1. improved my performance. 
2. enhanced my effectiveness. 
3. was useful. 

Experience (measured on a scale 
from 1-No Experience to 7-
Extensive Experience) 
1. I would rate my level of 
experience with Microsoft Access 
as: 

Usage Continuance Intentions (measured on a Likert scale from 1-Strongly 
Disagree to 7-Strongly Agree) 
1. In the near future, I intend to continue using Microsoft Access. 
2. In intend to continue using Microsoft Access to create databases. 
3. I plan to continue using Microsoft Access after this class. 

Technology Trusting Intentions (measured on a Likert scale from 1-Strongly 
Disagree to 7-Strongly Agree) 
1. I can always rely on Microsoft Access in completing a tough task. 
2. Microsoft Access is a product on which I feel I can fully rely when working 

on an essential task. 
3. I feel I can count on Microsoft Access when working on an important task. 

 

 

Satisfaction (7-point Likert scale using the endpoints indicated below) 
I am ______ with my use of Microsoft Access: 
1. Extremely Displeased / Extremely Pleased  
2. Extremely Frustrated / Extremely Contented  
3. Extremely Miserable / Extremely Delighted  
4. Extremely Dissatisfied / Extremely Satisfied   

 
 
 


