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Abstract 

 

While the pre-acceptance and acceptance stages are fundamental milestones for 

initial information system (IS) success in organizations, the post-acceptance stage 

could be even more critical in realizing the eventual IS success. We identify three 

important post-acceptance usage behaviors: routine use (RTN), extended use (EXT), 

and innovative use (INV). RTN refers to employees’ using IS in a routine and 

standardized manner consistent with normal work processes. EXT denotes 

employees’ using more of the available IS functions to support task performance. 

INV describes employees’ discovery of new ways of using IS to enhance task 

performance. RTN, EXT, and INV represent behaviors with minimum, moderate, 

and maximum levels of innovativeness and learning, respectively.  

Drawing on motivation theory, we propose two hypotheses with comparative 

structures that delineate the relative importance of intrinsic motivation (IM) versus 

extrinsic motivation (EM) in explaining the three usage behaviors. Importantly, we 

apply and appropriate the tri-dimensional concept of intrinsic motivation from social 

psychology and propose the Rich Intrinsic Motivation (RIM) as a more 

comprehensive and precise conceptualization of intrinsic motivation toward IS use. 

RIM manifests through employees’ intrinsic motivation toward accomplishment, to 

know, and to experience stimulation in using IS.  

We conducted three studies in three different telecom service organizations. 

Study 1 validated the measurement properties of RIM with data from 165 employees 

who use business intelligence systems (BIS). Study 2, using data from 244 

employees who use customer support systems (CSS), verified the superior predictive 

power of RIM over perceived enjoyment (PE), the traditional measures of IM, in 
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explaining user attitude in the post-acceptance stage. Study 3, using data from 193 

employees who use BIS, revealed that RIM has a weaker impact on RTN than EM 

and that the importance of RIM relative to EM is greater for INV than for EXT and 

for EXT than for RTN.   
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Chapter 1. Introduction 

This study examines motivational differences across three usage behaviors at the 

post-acceptance stage of the IS implementation process, routine use (RTN), extended 

use (EXT), and innovative use (INV). This chapter presents an overview of the 

whole research project. First, we identify the practical problems and theoretical 

knowledge gaps. Then, we state research objectives and formulate research questions. 

Finally, we outline the thesis structure. 

1.1 Practical Problems 

Over the past 30 years, organizations have been investing huge amounts of 

money in Information Technology (IT) / Information Systems (IS), in order to 

sharpen and sustain their competitive edges. As a result, organizations’ IT investment 

has been rising rapidly. Since the 1980s, organizations have spent up to 50% of their 

new capital investment on IT-related activities (Westland and Clark 2000). The 

worldwide organizational IT budget has grown steadily in the past few decades and 

the aggregate speding surpassed $3 trillion in 2007. Despite the economic downturn, 

global IT spending still increased by nearly 8%, reaching $3.4 trillion, in 2008, and 

has continued to expand in 2009, though at a slower rate (Kanaracus 2008, Morgan 

2008). However, the yields, compared to the heavy investment, seem far from 

satisfactory. Nearly 50% of the enterprise resource planning (ERP) IS and 70% of 

the customer relationship management (CRM) IS have experienced failures (Adam 

and O’Doherty 2003, Bolton and Tarasi 2006).  

One important reason attributed to this low return problem is employees’ 
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underutilization of the implemented IS (Jasperson et al. 2005), which has recently 

attracted much attention from practitioners. Certain reports from industrial 

consultants have found a positive relationship between profitability of organizations 

and the degree of utilization of the implemented IS (Aberdeen Group 2006). Indeed, 

accumulating much first-hand usage experience after initial acceptance, employees 

usually accrue a certain level of understanding about an implemented IS, resulting in 

their potential and ability to apply the IS in various ways (Saga and Zmud 1994, 

Wang and Hsieh 2006). First, employees may engage in routine use (RTN) or utilize 

IS in a routine and standardized manner that is consistent with normal work 

processes (Saga and Zmud 1994, Schwarz 2003). RTN represents employees’ 

familiarity with IS use and facilitates the integration of IS with work processes. 

Second, employees may engage in extended use (EXT) or endeavor to use more of 

the available IS functions to support their work (Saga and Zmud 1994, Schwarz 

2003). Incorporation of more IS features usually lead to better individual 

performance, and at the same time, more effective utilization of the implemented IS. 

Third, employees may engage in innovative use (INV) or experiment with the IS and 

apply it innovatively to enhance their job performance (Ahuja and Thatcher 2005, 

Jasperson et al. 2005). INV further helps leverage the value potential of the 

implemented IS to an advanced level (Jasperson et al. 2005).  

Given the practical significance of RTN, EXT, and INV, it is important for 

managers as well as researchers to understand the facilitating conditions for these 

valuable IS usage behaviors. Examining the occurrence of RTN, EXT, and INV 

contributes not only to the development of individual employees, but also to the 

overall performance of organizations. 
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1.2 Knowledge Gap 

IS researchers conceptualize IS implementation as a multi-stage process (Cooper 

and Zmud 1990, Kwon and Zmud 1987). While the pre-acceptance and acceptance 

stages are the fundamental milestones for initial IS success (Thong 1999), the 

post-acceptance stage is even more critical for organizations to realize the expected 

returns of their IS investments (Bhattacherjee 2001, Jasperson et al. 2005, Saga and 

Zmud 1994). As noted earlier, during the post-acceptance stage, employees would 

have developed certain familiarity with and skills in using the implemented IS, 

which enable them to apply the IS in various ways, including routine use (RTN), 

extended use (EXT), and innovative use (INV) (Saga and Zmud 1994, Wang and 

Hsieh 2006). Unfortunately, extant IS literature has mostly examined IS use at the 

pre-acceptance and acceptance stages; concrete and valuable usage behaviors at the 

post-acceptance stage have received only initial attention in the IS field (e.g., Hsieh 

and Wang 2007, Jasperson et al. 2005). To understand the three post-acceptance 

usage behaviors theoretically, we draw on two inter-related perspectives – the degree 

of innovativeness and the amount of learning (Amabile 1996, Gupta et al. 2006, 

March 1991) – and conceive RTN, EXT, and INV as usage behaviors that vary in 

required innovativeness and learning. To further examine the occurrence of the three 

post-acceptance behaviors, we resort to motivation theory and propose that RTN, 

EXT, and INV are promoted by different motivational types. 

People engage in activities based on two major types of motivation: intrinsic 

motivation and extrinsic motivation (Deci and Ryan 1985, 2002). Intrinsic 

motivation (IM) refers to the state in which a person performs an activity for the joy 

or satisfaction derived from the activity itself; extrinsic motivation (EM) refers to the 

state in which a person performs an activity in hopes of gaining certain external 
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benefits (e.g., rewards, money) other than simply partaking in the activity itself (Deci 

and Ryan 1985, 2002). Motivation theory has been applied in previous IS studies to 

understand general IS use (Venkatesh et al. 2003). IS researchers have typically 

viewed perceived usefulness (PU) as the most important extrinsic motivator and 

perceived enjoyment (PE) as the representative intrinsic motivator for IS use (Brown 

and Venkatesh 2005, Davis et al. 1992, van der Heijden 2004, Fang et al. 2006). 

However, these two types of motivations seem to have received unbalanced attention 

in IS research and there is a gap in our understanding about their differential roles in 

predicting post-acceptance usage behaviors.  

While IS studies have widely recognized the influence of extrinsic motivation on 

general IS use (Legris et al. 2003, Hong et al. 2006, Venkatesh et al. 2003), the 

importance of intrinsic motivation, particularly PE, has been confined to hedonic IS 

use (Fang et al. 2006, van der Heijden 2004, Venkatesh and Brown 2001). We 

suspect that this limited attention may be attributable to the oversimplified 

conceptualization of intrinsic motivation toward IS use. As suggested by Thomas and 

Velthouse (1990), intrinsic motivation in workplaces should be distinguished from 

intrinsic motivation in hedonic, non-workplace contexts. In organizations, employees 

often do not find IS use amusing, as they tend to pay more attention to its utilitarian 

aspects for job-related purposes. Nevertheless, IS use in itself may still be enjoyable 

for employees due to the meaningfulness, satisfaction, and fulfillment derived 

throughout the usage process (Deci and Ryan 1985, 2002, Vallerand 1997). 

Unfortunately, PE does not capture the richness of these innately rewarding 

perceptions. In order to provide a more comprehensive and precise conceptualization 

of intrinsic motivation toward IS use, we appropriate the tri-dimensional 

conceptualization of intrinsic motivation (Vallerand 1997, Vallerand et al. 1997, Van 
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Yperen and Hagedoorn 2003) from social psychology to the IS use context and 

propose the concept of rich intrinsic motivation (RIM) that consists of three core 

dimensions: intrinsic motivation toward accomplishment (IMap), intrinsic 

motivation to know (IMkw), and intrinsic motivation to experience stimulation 

(IMst).  

In addition, most IS studies conducted in organizational settings have concluded 

that extrinsic motivation is the dominant predictor for general IS use (Davis et al. 

1992, Legris et al. 2003). However, creativity research suggests that intrinsic 

motivation has a tremendous impact on innovative behaviors in organizations 

(Amabile 1996, Shin and Zhou 2003, Tierney et al. 1999), whereas extrinsic 

motivation, though instrumental in enhancing common job performance, may hinder 

creativity (Bass 1998, McGraw 1978). Further echoed by Ryan and Deci (2000a, p. 

69), intrinsic motivation is regarded as the “prototypic manifestation of the human 

tendency toward learning and creativity”. Concerning the different levels of learning 

and innovativeness associated with RTN, EXT, and INV, we challenge the 

predominant role of extrinsic motivation and argue that RIM, in relation to EM, 

would be more important for usage behaviors with higher levels of innovativeness 

and learning. 

1.3 Research Objectives and Research Questions 

Guided by the identified knowledge gaps, our study has the following objectives: 

(1) to conceptualize three distinct post-acceptance usage behaviors, routine use 

(RTN), extended use (EXT), and innovative use (INV), (2) to appropriate the rich 

intrinsic motivation (RIM) construct into the IS use context, so as to enrich the 

conceptualization of intrinsic motivation toward IS use, and (3) to examine the 
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relative importance of RIM and extrinsic motivation (EM) in explaining the three 

post-acceptance usage behaviors. 

We also formulate the research questions:  

1. Does extrinsic motivation impact the three post-acceptance usage behaviors, i.e. 

routine use, extended use, and innovative use? 

2. Does intrinsic motivation impact the three post-acceptance usage behaviors, i.e. 

routine use, extended use, and innovative use? 

3. How do extrinsic motivation and intrinsic motivation differ in their impacts on 

the three post-acceptance usage behaviors? 

1.4 Thesis Structure 

The thesis includes a total of nine chapters. Chapter 2 defines the three 

post-acceptance usage behaviors, including routine use (RTN), extended use (EXT), 

and innovative use (INV). After setting up the knowledge background of the 

post-acceptance stage of IS implementation process, we theorize RTN, EXT, and 

INV from two interrelated perspectives: the degree of innovativeness and the amount 

of learning. We consider RTN, EXT, and INV as three usage behaviors possessing 

different levels of innovativeness and learning. Chapter 3 reviews the IS literature on 

motivation theory and conceptualizes the appropriated rich intrinsic motivation (RIM) 

construct in the IS use context. Interweaving the post-acceptance use and motivation 

literature streams, Chapter 4 proposes the research model and hypotheses. 

Specifically, we hypothesize that RIM has a weaker impact than EM on RTN (H1) 

and that the importance of RIM relative to EM increases for usage behaviors that 

involve higher levels of innovativeness and learning (H2). Chapters 5, 6, and 7 

conduct three empirical studies. Chapter 5 validates the measurement items of the 
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RIM construct; Chapter 6 evaluates the second-order conceptualization and the 

predictive validity of RIM; and Chapter 7 tests the research hypotheses and performs 

post-hoc analysis. Chapter 8 discusses the implications of our research findings for 

researchers and practitioners and also addresses limitations, which shed lights on 

future research directions. Chapter 9 draws the conclusion.  
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Chapter 2. Theoretical Background 

In this section, we provide a comprehensive theoretical background for our study. 

First, we define the three post-acceptance usage behaviors, including routine use 

(RTN), extended use (EXT), and innovative use (INV). We then recapitulate the IS 

literature on motivation theory, and appropriated and conceptualized the rich 

intrinsic motivation (RIM) construct in the IS use context.  

2.1 Post-Acceptance IS Use 

We describe the knowledge background of IS implementation process and 

post-acceptance stage, and then theorize the three post-acceptance usage behaviors, 

RTN, EXT, and INV, from two interrelated perspectives: the degree of 

innovativeness and the amount of learning.  

2.1.1 IS Implementation Process and Post-Acceptance Stage 

The IS implementation process model is established on the innovation diffusion 

theory. The innovation diffusion theory explicates that the diffusion of innovation 

should be viewed as an ongoing process, where the characteristics in the early stages 

are different from the ones in the later stages (Agarwal and Prasad 1997). According 

to Rogers (1985), diffusion of innovation is the process by which an innovation is 

communicated to the members of a social community through certain channels over 

time. Similarly, IS implementation refers to an organization’s continuous effort to 

diffuse an IS to targeted users (Kwon and Zmud 1987). 

The IS implementation process model was first conceived as consisting of six 
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stages – initiation, adoption, adaptation, acceptance, use, and incorporation (Kwon 

and Zmud 1987) (see Figure 2.1). Cooper and Zmud (1989, 1990) later revised this 

model by eliminating the use stage and further dividing the incorporation stage into 

routinization and infusion stages (see Figure 2.2).  

Figure 2.1 IS Implementation Process Model (Kwon and Zmud 1987) 

 

 
 

Figure 2.2 IS Implementation Process Model (Cooper and Zmud 1990) 

 

 
 

 

As shown in Figures 2.1 and 2.2, adoption and acceptance are two different 

stages in the IS implementation process. Adoption, at the organizational level, 

implies an organization’s decision to allocate and ensure resources needed for the 

change; at the individual level, adoption is the stage characterized by users’ (actually, 

potential adopters) first time decision of whether to use an IS or not. Prior to this 

decision, the potential adopters might have some knowledge about the installed IS 

but not first-hand experience is using it (Karahanna et al. 1999).  

The acceptance stage, the starting point of the refreezing phase, occurs after the 

adaptation stage and goes beyond the diffusion process. At the organization level, 

acceptance means that an organization’s devotion of efforts to induce users to 

employ the implemented IS at work (Cooper and Zmud 1989, 1990); from a user’s 

perspective, acceptance implies such IS implementation outcomes as better work 

performance, improved productivity, and user satisfaction (Agarwal 2000). 

Specifically, a user at the acceptance stage may begin to commit to IS use and 

already has some, if not much, use experience. Saga and Zmud (1994) employ three 

variables to represent individual IS acceptance: (1) attitude toward use, (2) intention 

to use, and (3) frequency of use.  
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While adoption and acceptance are two different stages in IS implementation 

process, theories explaining the two phenomenon are not explicitly differentiated in 

IS research. Popular theories understanding IS adoption and acceptance include 

theory of reasoned action (Davis et al. 1989, Karahanna et al. 1999), theory of 

planned behavior (Taylor and Todd 1995, Venkatesh et al. 2000), technology 

acceptance theory (Davis 1989, Davis et al. 1989, Kim and Malhotra 2005), and 

unified theory of acceptance and use of technology (Venkatesh et al. 2003). Further, 

the term ‘IS use’ in these theories are largely conceptualized and operationalized as 

general use, e.g., duration of use and/or frequency of use (Davis 1989, Taylor and 

Todd 1995, van der Heijden 2004, Venkatesh et al. 2000, Venkatesh et al. 2003), or 

intention to use (Davis et al. 1989, Karahanna et al. 1999, Kim and Malhotra 2005) 

as a proxy.  

Such user adoption and acceptance are important for initial IS success, however, 

the true return on IS investment more depends on the extensive and intensive use by 

employees during later stages of IS implementation process: the routinization and 

infusion stages (Bhattacherjee 2001, Bhattacherjee and Premkumar 2004, Jasperson 

et al. 2005, Saga and Zmud 1994).  

According to Saga and Zmud (1994), routinization is manifested in three aspects: 

use perceived as being ‘normal’, standardized use, and administrative infrastructure 

development. Administrative infrastructure development is the organizational-level 

demonstration assembling Zmud and Apple’s (1992) ‘routinization’ – the permanent 

change of an organization’s governance structure to accommodate for the IS. Use 

perceived as being ‘normal’ and standardized use are evidences visible at the 

individual level (Saga and Zmud 1994, Schwarz 2003). Therefore, routine use (RTN) 

at the individual level can be conceived as usage behavior perceived by employees 
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as normal (Saga and Zmud 1994, Schwarz 2003).  

Infusion stage moves beyond routinization stage. Infusion refers to the stage 

where the fullest potential of an IS has been integrated with an organization’s 

operational and management processes (Jones et al. 2002, Zmud and Apple 1992). 

From a user’s viewpoint, the potential value of an IS could be realized through three 

alternative usage behaviors: extended use, integrated use, and emergent use (Saga 

and Zmud 1994). Extended use (EXT) is users’ applying more of IS features to 

support a more comprehensive set of tasks at work (Saga and Zmud 1994, Schwarz 

2003). Integrated use refers to users’ utilizing IS to establish or enhance work flow 

linkages among a set of tasks at work (Saga and Zmud 1990). The applicability of 

integrated use in current IS research is limited probably because it specifically poses 

restrictions on employees’ task nature. Emergent use means users applying IS to 

accommodate tasks that were not feasible or recognized prior to the application of IS 

at work (Saga and Zmud 1994). Emergent use, similar to Jasperson et al.’s (2005) 

‘individual feature extension’ and Ahuja and Thachter’s (2005) ‘trying to innovative 

with IT’, essentially represents a form of innovative use (INV).  

To summarize, the first three stages of IS implementation process primarily 

concern activities at more macro levels, such as at the organizational or departmental 

levels; the latter three stages can manifest at both macro and micro levels (Cooper 

and Zmud 1990, Saga and Zmud 1994). Since our study examines employees’ IS 

usage behaviors at the individual level, we specify that, in our study context, 

acceptance reflects employees’ commitment to IS use, routinization describes the 

state in which IS use is no longer perceived as out of the ordinary but actually 

becomes a normal part of the work processes, and infusion refers to the process of 

embedding an IS deeply and comprehensively in work processes (Cooper and Zmud 
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1990, Saga and Zmud 1994).  

In addition, according to Zmud and his associates, the six implementation stages 

do not necessarily follow a sequential process; some stages may be skipped or occur 

in parallel (Cooper and Zmud 1990, Saga and Zmud 1994). Thus, routinization and 

infusion, which follow the acceptance stage, are conceived together as the 

post-acceptance stage (Hsieh and Wang 2007). Although the routinization stage is 

typically associated with routine use (RTN) and the infusion stage is associated with 

extended use (EXT) and innovative use (INV) (Sage and Zmud 1994, Schwarz 2003), 

these two stages do not necessarily occur in sequence but can actually occur in 

parallel (Cooper and Zmud 1990, Saga and Zmud 1994). Thus, although RTN, EXT, 

and INV represent different types of usage behaviors, employees can engage in any 

of them during the post-acceptance stage.  

2.1.2 Post-Acceptance IS use 

We conceptualize routine use (RTN), extended use (EXT), and innovative use 

(INV) from two theoretical perspectives: the degree of innovativeness and the 

amount of learning (see Figure 2.3). We consider RTN as representing the minimum 

level of innovativeness and learning, EXT as the moderate level of innovativeness 

and learning, and INV as the maximum level.  

Figure 2.3 Three Post-Acceptance Usage Behaviors  
– Routine Use, Extended Use, and Innovative Use 
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2.1.2.1 The Perspective of Innovativeness 

Table 2.1 lists concepts related to RTN, EXT, and INV that have been discussed 

in prior IS literature. We discuss each usage type and argue that they are 

non-substitutable behaviors at the post-acceptance stage and represent different 

degrees of innovativeness.  

Table 2.1 Similar IS Use Concepts in IS Literature 

IS Use Similar Concepts and Sources 

Routine 
Use 

(RTN) 

1. Routine use (Schwarz 2003) 
     The extent to which a user’s work patterns are consistent with an IS 

2. Routine use (Sundaram et al. 2007) 
     The extent to which IS use has been integrated into users’ normal work 

routine 

3. Standardized use (Saga and Zmud 1994) 
     Users’ utilizing an IS in a way as expected by management 

4. Use perceived as being normal  (Saga and Zmud 1994) 
     Users’ perception that their IS use is normal  

Extended 
Use 

(EXT) 

1. Extended use (Saga and Zmud 1994) 
     Users’ utilizing more IS features in order to accommodate a more 

comprehensive set of tasks 

2. Deep use (Schwarz 2003) 
     The extent of using different functionalities of an IS  

3. Deep structure use (Burton-Jones and Straub 2006) 
     The extent to which the user exploits features of an IS to perform a task 

Innovative 
Use 

(INV) 

1. Emergent use (Agarwal 2000, Saga and Zmud 1994) 
     Users’ using an IS in order to accomplish work tasks that were not feasible or 

recognized prior to the application of the IS to the work system 

2. Emergent Use (Wang and Hsieh 2006) 
     Users’ using an IS in an innovative manner to support their task performance 

3. Individual feature extension (Jasperson et al. 2005) 
     Users’ discovery of ways to apply the IS features that go beyond the ways 

originally conceived by the designers or implementers of the IS  

4. Intention to explore (Nambisan et al. 1999) 
     Users’ willingness to and purpose for exploring an IS and identifying its 

potential use 

5. Trying to innovate with IT (Ahuja and Thatcher 2005) 
     Users’ goals of finding novel uses for an IS 

  

To begin with, RTN refers to employees’ utilization of IS in a routine and 

standardized manner that is consistent with normal work processes. Three 

concepts—routine use (Schwarz 2003, Sundaram et al. 2007), standardized use 

(Saga and Zmud 1994), and use perceived as being normal (Saga and Zmud 

1994)—jointly imply two key characteristics of RTN: 1) it is perceived as a normal 

part of job activities and 2) it is consistent with work processes. Both of these 
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characteristics are common expectations of management once IS implementation has 

progressed to the post-acceptance stage. RTN implies employees’ compliance to and 

familiarity with a set of predefined rules and procedures concerning IS use, thereby 

facilitating the integration between IS use and work processes (Saga and Zmud 

1994). RTN contains the minimum amount of innovativeness as compared with EXT 

and INV, which are discussed below.  

EXT refers to employees’ utilization of more of the available IS functions to 

support task performance. Prior IS literature has suggested similar concepts (see 

Table 2.1), including ‘extended use’, which describes employees’ use of additional 

IS features to accommodate more tasks (Saga and Zmud 1994); ‘deep use’, which 

denotes the variety of functionalities used (Schwarz 2003); and ‘deep structure use’, 

which stands for the variety of functions applied to support tasks (Burton-Jones and 

Straub 2006). We consider EXT as an incremental form of innovation, since it 

represents employees’ incorporation of more of the IS functions that are already 

embedded in the installed IS (Oldham and Cummings 1996, West and Farr 1990). 

EXT is likely to occur during the post-acceptance stage after employees become 

familiar with an IS and are able to apply the IS to a higher level than expected in 

routine work processes (Saga and Zmud 1994). Using additional IS functions may 

expand employees’ capabilities and enable them to perform tasks better (Hsieh and 

Zmud 2006, Saga and Zmud 1994). 

INV, the most innovative usage behavior among the three, describes employees’ 

application of IS in novel ways to support task performance. Some concepts have 

been introduced to explain employees’ creative application of IS (see Table 2.1), 

such as ‘emergent use’, which describes users’ utilization of an IS in order to 

accomplish work tasks that were not feasible or recognized prior to the application of 
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the IS to the work processes (Saga and Zmud 1994); ‘individual feature extension’, 

which stands for individuals’ discovery of ways to apply IS features that go beyond 

the ways delineated by the designers or implementers (Jasperson et al. 2005); 

‘intention to explore’, which reflects a user’s willingness to and purpose for 

exploring an IS and identifying its potential use (Nambisan et al. 1999); and ‘trying 

to innovate with IT’, which denotes users’ goals of finding novel uses of the IS 

(Ahuja and Thatcher 2005). At the post-acceptance stage, through accumulated 

experiences with IS, employees have the ability to apply the IS in innovative ways, 

thereby further realizing the potential values of the implemented IS (Jasperson et al. 

2005, Saga and Zmud 1994). 

Conceptually speaking, the aforementioned concepts that relate to EXT and INV, 

respectively, concern two essential aspects of IS use: (1) using more of the available 

IS functions than expected in regular work processes and (2) using the IS 

innovatively. 

Apart from the degree of innovativeness, the amount of learning could be an 

alternative perspective for understanding the three post-acceptance usage behaviors. 

Innovation is often linked with the notion of ‘learning’ – the ability to acquire and/or 

create new knowledge, because learning is critical for organization innovation, may 

it be incremental or radical forms (Benner and Tushman 2003, Cohen and Levinthal 

1990, Gupta et al. 2006, McGrath 2001). We notice that difference in individual 

learning among RTN, EXT, and INV bears resemblance to the exploitation and 

exploration phenomenon in organizational learning research. In the following, we 

introduce exploration and exploitation theory and discuss its insights for 

understanding the theoretical differences among RTN, EXT, and INV. 
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2.1.2.2 The Perspective of Learning  

As learning, or the ability to acquire and/or create new knowledge, is critical for 

achieving innovation, the concepts of exploration and exploitation are often 

discussed together (e.g., Gupta et al. 2006, He and Hong 2004, Im and Rai 2008, 

Lavie and Rosenkopf 2006, March 1991). In addition to innovativeness, learning 

provides another useful lens to understand post-acceptance usage behaviors. The 

difference in individual learning among RTN, EXT, and INV bears resemblance to 

the twin concepts of exploitation and exploration in organizational learning research 

(March 1991, Im and Rai 2008). While exploitation strategy refers to the refinement 

and extension of existing resources and competencies, exploration strategy describes 

organizations’ experimentation with new alternatives (March 1991, Im and Rai 2008). 

Essentially, exploration and exploitation differ in the amount, rather than in the 

presence or absence, of learning (Gupta et al. 2006). We draw on the concepts of 

exploration and exploitation to develop distinctions among the three post-acceptance 

usage behaviors of individuals. We conceptualize RTN, EXT, and INV through the 

perspective of individual learning, a process where prior experience is transformed 

and new knowledge is created (Kim 1993, Kolb 1984).  

First, we distinguish between EXT and INV and draw parallels between them 

and the twin concepts of exploitation and exploration. While using more of the 

available IS functions (i.e., EXT) capture the idea behind exploitation, the endeavor 

for novelty (i.e., INV) is similar to exploration. Arguably, learning to use additional 

IS functions (i.e., EXT) is an incremental form of learning, as users’ cognition is 

constrained within the scope of functions in the installed IS (Starbuck 1982). On the 

contrary, INV implicitly goes beyond the pre-defined ways that the IS could be 

applied (Hsieh and Zmud 2006, Jasperson et al. 2005). Compared to EXT, INV 
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involves more dramatic learning and expands users’ knowledge with regard to the 

potential of the installed IS.  

Second, we also distinguish between RTN and EXT. RTN, the repetition of a 

certain set of usage procedures in order to comply with normal work processes, 

involves a minimum amount of learning. Routinization of behavior among 

individuals is a special form of exploitation that concerns very little learning (Gupta 

et al. 2006). EXT, which always involves ongoing incremental learning, is more 

aligned with the original conceptualization of exploitation; however, RTN, which 

entails a minimal amount of learning, somehow deviates from the normal form of 

exploitation. 

Our discussion so far suggests that among the three behaviors, RT�, EXT, and 

I�V can be respectively conceived as IS usage behaviors with minimum, 

moderate, and maximum levels of innovativeness and learning. Given our focus 

on IS use by employees in their organizational contexts, we define EXT and INV as 

employees’ usage behaviors for their work processes so as to focus on those 

behaviors for job-related purposes rather than other objectives. The functional 

complexity of modern IS allows employees to apply these technologies extensively 

and/or creatively to support task activities more fully (Agarwal 2000, Ahuja and 

Thatcher 2005, Saga and Zmud 1994, Wang and Hsieh 2006). In a typical situation 

in which a user applies an IS for a given task, the user’s cognitive resources are 

limited (Gupta et al. 2006). As a result, an employee can only display one of the 

three usage behaviors at a precise point in time during their workday. Nevertheless, 

the employee can display all three usage behaviors within a period of time (e.g., 

throughout an entire typical workday). A side note here is that we assume, in our 

theorizing, tasks that are assigned for employees remain relatively stable within a 
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given period of time. So, the cases where employees routinely, extensively, or 

innovatively apply IS for new tasks are not covered by our research. In addition, 

while management usually expects RTN, employees’ execution of this expectation 

may vary from one person to another (Organ et al. 2006); EXT and INV can arise at 

the users’ discretion (Hsieh and Wang 2007, Silver, 1990, 1991, Wang and Hsieh 

2006). Hence, it is meaningful to examine all three behaviors for a given employee 

in the context of the post-acceptance stage of a particular IS. Toward this end, 

motivation theory offers a solid theoretical foundation for explaining the influential 

predictors of the three usage behaviors. 
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2.2 Motivation Theory  

Individuals engage in activities due to two types of motivation: extrinsic 

motivation (EM) and intrinsic motivation (IM) (Deci and Ryan 1985, 2002). IS 

studies in the past have contextualized and applied motivation theory to investigate 

general IS use (Venkatesh et al. 2003). Extrinsic motivation toward IS use is 

typically captured by perceived usefulness (PU); intrinsic motivation toward IS use 

is symbolized by perceived enjoyment (PE). As we discuss below, intrinsic 

motivation has been under-conceptualized in IS use context; consequently, the 

importance of intrinsic motivation toward IS use has been undervalued, especially in 

organizational settings. 

2.2.1 Perceived Usefulness as Extrinsic Motivation toward 

IS Use 

Perceived usefulness (PU) is typically viewed as the most important extrinsic 

motivator toward IS use (Davis et al. 1992, Venkatesh et al. 2003). PU, as defined by 

Davis et al. (1989), refers to users’ perception of whether using IS will effectively 

enhance their work performance. Over the past two decades, there has been 

consistent empirical evidence showing that PU is the dominant determinant for 

general IS use (Davis et al. 1989, Legris et al. 2003, Venkatesh et al. 2003). It is 

understandable that employees would like to use an IS if it will improve their job 

performance and generate rewards for them. As such, their IS use behaviors can be 

expected to be influenced by organizational reward structures that lead to ‘raises, 

promotion, bonuses, and other rewards’ for comparative gains in job performance 

(Davis et al. 1989, p. 320, Venkatesh and Speier 1999). 
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2.2.2 Perceived Enjoyment as Intrinsic Motivation toward 

IS Use 

IS research has typically viewed perceived enjoyment (PE) as the representative 

intrinsic motivator for IS use, particularly for hedonic IS use (e.g., Hsieh et al. 2008, 

van der Heijden 2004). We identified a total of 16 papers that have examined 

intrinsic motivation, in premier IS or IS related journals, including MIS Quarterly, 

Information Systems Research, Journal of Management Information Systems, 

Management Science, and Journal of Applied Social Psychology. Table 2.2 

summarizes the identified literature. 

Based on the motivation theory, Davis et al. (1992) were among the first to 

position perceived usefulness (PU) as extrinsic motivation and perceived enjoyment 

(PE) as intrinsic motivation. Since then, the PE concept has been widely applied in a 

variety of IS contexts, such as voluntary IS use in workplaces (Davis et al. 1992, 

Venkatesh 1999), home use (Brown and Venketesh 2005, van der Heijden 2004, 

Hsieh et al. 2008, Venkatesh and Brown 2001), e-commerce transactions (Kamis et 

al. 2008, Dinev and Hart 2006), adoption of mobile services (Fang et al. 2006, Hong 

and Tam 2006), knowledge contribution in e-networks (Wasko and Faraj 2005), 

knowledge transfer in IS implementation (Ko et al. 2005), and open source software 

projects development (Roberts et al. 2006, Shah 2006). The only exception we found 

is Venkatesh (2000), who operationalized intrinsic motivation as ‘computer 

playfulness’. Nevertheless, as Venkatesh (2000) notes, after users gain IS use 

experiences, PE dominates playfulness in determining IS use-related factors (also see 

Section 2.4.1).  

The summary in Table 2.2 further reveals that intrinsic motivation promotes 

technology acceptance and use across all investigative contexts. Admittedly, PE is a 
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salient determinant of individual use of technologies. The pleasant sensational 

experiences of use effectively drive users’ interest, ease their cognitive burden, 

nurture positive attitude toward use, and boost use intentions, all of which enhance 

IS usage behavior. Particularly in the case of hedonic IS, the amusement perceived 

by users can be a critical factor leading to individual use intention and behavior (van 

der Heijden 2004).  

Apart from the motivation theory, several studies have employed the idea of 

hedonic and utilitarian values to explain the effects of intrinsic and extrinsic 

motivation (Brown and Venketesh 2005, van der Heijden 2004, Hsieh et al. 2008, 

Venkatesh and Brown 2001). Perceived enjoyment parallels with hedonic value, and 

perceived usefulness is linked to utilitarian value (Davis et al. 1992, Shah 2006, 

Venkatesh and Brown 2001).  

However, we propose that equaling either hedonic value or perceived enjoyment 

as intrinsic motivation tends to oversimplify users’ intrinsic motivation toward IS use, 

especially in organizational settings. Intrinsic motivation in workplaces should be 

distinguished from intrinsic motivation in hedonic contexts (Thomas and Velthouse 

1990). In social psychology research, intrinsic motivation is not only derived from 

physical sensations (i.e., PE) but also from the sense of accomplishment and the 

learning experience from performing activities (Deci and Ryan 2002, Maslow 1970, 

Vallerand 1997). Similarly, employee users may less often find IS use to be funny 

and amusing, but still IS use in itself can be enjoyable due to the meaningfulness, 

satisfaction, and fulfillment experienced by employees throughout the usage process 

at work.  

Since the IS literature on intrinsic motivation has focused solely on physical 

enjoyment and has excluded the joyful feelings that result from accomplishment and 
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learning (e.g., Hsieh et al. 2008, Thong et al. 2006, van der Heijden 2004), we 

appropriate the rich intrinsic motivation concept from social psychology to IS 

context.   
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 m
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 p
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c
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b
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c
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 c
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 c
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c
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 m
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p
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c
ti
v
it
y
 o

f 
u

s
in

g
 

a
n
 i
n
n

o
v
a

ti
o

n
 i
s
 

p
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c
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 b
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 b
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b
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 f
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 b
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v
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 m
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 m
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b
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b
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b
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 r
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p
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 m
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p
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b
le

. 
3
. 

W
h
ile

 u
s
in

g
 t
h

e
 w

e
b
 s

it
e
, 
I 

fo
u
n

d
 i
t 

to
 b
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c
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c
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2.2.3 A Rich Conceptualization of Intrinsic Motivation 

toward IS Use 

To offer a more comprehensive conceptualization of intrinsic motivation toward 

human behaviors in general, Vallerand and his colleagues suggest that intrinsic 

motivation consists of three core dimensions: intrinsic motivation toward 

accomplishments (IMap), intrinsic motivation to know (IMkw), and intrinsic 

motivation to experience stimulation (IMst) (Vallerand et al. 1989, Vallerand et al. 

1992, 1993, Vallerand et al. 1997). According to Vallerand, most behavioral studies 

examine only one of the three aspects of intrinsic motivation, rather than adopting an 

integrated perspective. Established through a meta-analysis approach, the above 

three dimensions of intrinsic motivation incorporate the predominate types of 

intrinsic motivations in the extant social psychology literature (Vallerand and Briere 

1990, Vallerand et al. 1989). Specifically, IMap refers to the pleasure and satisfaction 

experienced while individuals are trying to solve problems or accomplish something 

(e.g., Kagan 1972, Nicholls 1984, White 1959). IMkw is the enjoyment individuals 

experience when learning or exploring things (e.g., Berlyne 1971, Brophy 1987, 

Harter 1981). The last dimension, IMst, pertains to the intensely pleasant feelings 

associated with performing certain activities (e.g., Csikszentmihalyi 1978, 

Zuckerman 1979) (see Table 2.3).   

IMap, IMkw, and IMst, to different extents, are driven by individuals’ innate 

needs, including competence, relatedness, and autonomy (Deci and Ryan 1985, 2002, 

Vallerand 1997). For instance, IMap is stimulated when individuals want to prove 

their competence; IMkw is aroused when individuals feel that knowing more could 

promote interactions with coworkers and thereby satisfy their need for relatedness; 
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IMst is generated by individuals’ need for autonomy, since autonomy allows them to 

freely search for information and enjoy a variety of experiences and pleasures 

(Steenkamp and Burgess 2002).  

Meanwhile, the three dimensions also satisfy different aspects of individuals’ 

innate needs in Maslow’s hierarchy (Maslow 1970). First, IMap relates to 

individuals’ desires for esteem and self-actualization. When individuals successfully 

solve problems, they realize their self-value; when they overcome difficulties, they 

feel a sense of accomplishment. Second, IMkw manifests individuals’ needs to 

reduce uncertainty, which relates to their needs for safety. Individuals display a 

tendency to explore when they feel unfamiliar with their surrounding environment 

(Berlyne 1971, White 1959). Hence, it is intuitive for individuals to strive to learn 

and understand new things when they encounter uncertain situations in their daily 

jobs. Third, IMst is associated with hedonic needs, which belong to the physiological 

category.  

Overall, this tri-dimensional view of intrinsic motivation renders a holistic 

conceptualization and captures the richness of intrinsic motivation in regards to 

complex human behaviors, such as the IS usage behaviors of employees in the 

post-acceptance stage. 

Accordingly, we propose that intrinsic motivation toward IS use manifests in 

three ways: IMap, IMkw, and IMst (see Table 2.3). We define IMap as the pleasure 

and satisfaction that users experience when solving problems or overcoming 

difficulties in using IS; IMkw refers to the pleasure and satisfaction that users 

experience when learning new things or trying to understand something new in using 

IS; and IMst represents the pleasure and satisfaction that users experience when 

using IS. These three dimensions, as a whole, constitute the concept of rich intrinsic 
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motivation (RIM) for IS use. As such RIM goes beyond PE, which has its root in 

hedonism and captures only the physiological aspects of intrinsic motivation but 

overlooks individuals’ innate needs for high-order realization, such as challenge, 

accomplishment, curiosity, and learning (Malone 1981, Vallerand 1997, Venkatesh 

1999). Toward this end, the RIM concept provides a rich conceptualization of 

intrinsic motivation toward IS use. 

Table 2.3 Conceptualizing the Three Dimensions in RIM 

 
Intrinsic Motivation 

(Vallerand 1997 p.280) 
Intrinsic Motivation toward IS 

Use 

Intrinsic 
motivation 
toward 
accomplishments 
(IMap) 

Individuals engage in activities 
because of the pleasure and 
satisfaction experienced while 
one is attempting to surpass 
oneself, or to accomplish or 
creating something 

Individuals engage in IS use 
because of the pleasure and 
satisfaction that users 
experience when solving 
problems or overcoming 
difficulties in using IS 

Intrinsic 
motivation to 
know (IMkw) 

Individuals engage in activities 
because of the pleasure and 
satisfaction that one experiences 
while learning, exploring, or 
trying to understand something 
new 

Individuals engage in IS use 
because of the pleasure and 
satisfaction that users 
experience when learning new 
things or trying to understand 
something new in using IS 

Intrinsic 
motivation to 
experience 
stimulation (IMst) 

Individuals engage in activities 
because of the experienced 
pleasant sensations associated 
mainly with one’s senses 

Individuals engage in IS use 
because of the pleasure and 
satisfaction that users 
experience when using IS 

   

2.2.4 Other Constructs Similar to Intrinsic Motivation in 

the IS Context 

Still, we find some constructs similar to intrinsic motivation in prior IS literature, 

from which the rich intrinsic motivation (RIM) concept should be distinguished. The 

three representative constructs are playfulness (Webster and Martocchio 1992), flow 

(Agarwal and Karahanna 2000, Koufaris 2002, Webster and Ahuja 2006), and 

intrinsic task motivation (Cooper 2000, Elam and Mead 1990, Gill 1996, Igbaria et 

al. 1994, Nelson et al. 2000). In the following, we review the relevant IS literature on 

each construct and elaborate their differences from RIM.  



 

 33 

2.2.4.1 Playfulness 

Webster and Martocchio (1992) propose the concept of ‘computer playfulness’, 

the degree of users’ cognitive spontaneity when interacting with computers. 

Playfulness is basically a personal trait that includes five factors: cognitive 

spontaneity, social spontaneity, physical spontaneity, manifest joy, and sense of 

humor (Barnett 1991, Lieberman 1977). In the IS context, computer playfulness 

mainly deals with individual cognitive spontaneity when interacting with computers 

(Webster and Martocchio 1992). Webster and Martocchio (1992) examined computer 

playfulness as a ‘situation-specific trait’, which is assumed to remain relatively 

stable under a certain environmental condition, i.e., when users interact with 

computers. Empirical results proved that computer playfulness had significant 

impacts on users’ interaction with computers (Webster and Martocchio 1992, 

Webster et al. 1993). 

Unlike computer playfulness, intrinsic motivation toward IS use is a motivational 

state that varies with contextual factors (Vallerand 1997). Although prior studies 

have argued that ‘playful individuals are intrinsically motivated (Barnett 1991, 

Dewey 1913)’ (Webster and Martocchio 1992, p. 217), our study explicitly 

distinguishes between computer playfulness and intrinsic motivation toward IS use. 

We contend that computer playfulness captures a concrete psychometric disposition 

that manifests through individuals’ intellectual interaction with computers, while 

intrinsic motivation concerns individuals’ motivational tendency toward their 

interactions with technologies.  

In addition, although both computer playfulness and intrinsic motivation (i.e., 

perceived enjoyment) are important sources affecting general IS use, Venkatesh 

(2000) contends that intrinsic motivation dominates computer playfulness in 
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determining IS use-related factors after users gain more usage experience. Given that 

our study context emphasizes the post-acceptance stage in which employees have 

sufficient usage experience, we examine intrinsic motivation rather than computer 

playfulness. 

2.2.4.2 Flow 

The second concept that warrants attention is flow, which refers to ‘the state in 

which people are so involved in an activity that nothing else seems to matter’ 

(Csikszentmihalyi 1990, p. 4). The four dimensions of flow in the IS context are 

control, attention focus, curiosity, and intrinsic interest (Trevino and Webster 1992, 

Webster et al. 1993). Alternatively, some studies examine flow as concentration and 

enjoyment (Ghani and Deshpande 1994, Koufaris 2002). The application of flow 

concept in IS context later diverges. For instance, some scholars consider cognitive 

engagement as a subset of flow without the notion of control (Webster and Ahuja 

2006, Webster and Hackley 1997, Webster and Ho 1997). Others extend the concept 

of flow by adding other dimensions, e.g., temporal dissociation (Agarwal and 

Karahanna 2000), or computer playfulness and ease of use (Agarwal et al. 1997). 

Basically, the flow concepts have a positive contribution to IS-related cognition (e.g., 

perceived usefulness, perceived ease of use), intention, and/or behavior (Agarwal 

and Karahanna 2000, Koufaris 2002, Webster and Ahuja 2006). 

We argue that flow is conceptually distinct from intrinsic motivation. Flow refers 

to users’ cognitive status when interacting with IS, while intrinsic motivation 

concerns the motivational tendency toward IS use. The similarity between flow and 

intrinsic motivation lies in the enjoyment experienced during the interaction process. 

Nevertheless, flow represents users’ enjoyment status throughout the usage process, 



 

 35 

whereas intrinsic motivation toward IS use in our study refers to the enjoyment as 

reasons for users to engage in IS use., 

2.2.4.3 Intrinsic Task Motivation  

Another noteworthy research stream related to intrinsic motivation is intrinsic 

task motivation. Several IS studies contend that job design could positively impact 

users’ intrinsic task motivation, which consequently affects general IS use (Gill 1996, 

Igbaria et al 1994, Nelson et al. 2000) and user creativity in IS-related contexts 

(Cooper 2000, Elam and Mead 1990). Such a contention is essentially established on 

the job characteristics model (Hackman and Oldham 1980), suggesting that key job 

characteristics satisfy such individual cognitive psychological needs as 

meaningfulness, responsibility, and feedback, thereby promoting job motivation, 

performance, and satisfaction.  

We here clarify that this intrinsic task motivation is also different from intrinsic 

motivation toward IS use in terms of the underlying theoretical assumptions. First, 

intrinsic task motivation presumes that a task is meaningful and influential in the 

eyes of beholders (Thomas and Velthouse 1990). Individuals are assumed to identify 

with and internalize the value that accomplishing the task signifies their impact 

within organizations. In other words, intrinsic task motivation by nature is a 

cognition-based motivation (Thomas and Velthouse 1990). Individuals’ cognition of 

their ‘illusionary’ power could be constructed by surrounding social environments 

they experienced or their own interpretations of external conditions, including the 

meaning of their tasks (Thomas and Velthouse 1990). By contrast, the intrinsic 

motivation concept in our study is mainly driven by individuals’ innate desires for 

autonomy, competence, and relatedness (Deci and Ryan 1985, 2002). Such innate 
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needs are assumed to be inherent in human beings as ‘organisms’, rather than being 

based on their cognitive experiences (Deci and Ryan 1985). Intrinsic motivation 

adopts an organismic approach, recognizing that ‘human beings attempt actively to 

master the forces in the environment and the forces of drives and emotions in 

themselves’ (Deci and Ryan 1985, p. 8). Moreover, individuals, when striving for 

activities to satisfy their innate needs, would generate corresponding affective, 

behavioral, and cognitive consequences (Vallerand 1997). 

The second difference between intrinsic task motivation and intrinsic motivation 

toward IS use lies in the contextual elements. Intrinsic task motivation specifically 

links motivation with tasks; intrinsic motivation toward IS use, as conceptualized 

earlier, mainly concerns IS-related contexts. We propose that intrinsic motivation 

toward IS use could be applicable wherever IS plays a significant role, either in 

hedonic or workplaces settings. Moreover, since our literature review indicates that 

the concept of rich intrinsic motivation toward IS use (i.e., RIM) is more desirable in 

workplace than in hedonic contexts (see Sections 1.2 & 2.2.2), our study takes the 

initial step of verifying the applicability of RIM in organizational settings. 
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Chapter 3.  

Research Model and Hypotheses 

Chapter 3 interweaves the three post-acceptance usage behaviors and motivation 

theory and proposes our research model and hypotheses. Specifically, we 

hypothesize that RIM has a weaker impact than EM on RTN (H1) and that the 

importance of RIM relative to EM increases for usage behaviors that involve higher 

levels of innovativeness and learning (H2). Integrating the three post-acceptance 

usage behaviors (i.e., RTN, EXT, and INV), extrinsic motivation (EM), and the rich 

intrinsic motivation (RIM) concept in particular, we present our research model in 

Figure 3.1. We propose two research hypotheses with a comparative structure: H1) 

RIM has a weaker association with RTN than with EM and H2) the importance of 

RIM relative to EM is greater for (a) INV than for EXT and (b) EXT than for RTN.   

 

 

 

 

 

 

 

 

 



 

 38 

Figure 3.1 Research Model and Hypotheses 
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As noted earlier, RTN emphasizes the consistency between IS use and the 

standards for normal work processes, a consistency that organizations usually 

commit large amounts of efforts and resources to establish (Cooper and Zmud 1990, 

Saga and Zmud 1994, Yoon et al. 1995). The utilitarian rewards derived from 

employees’ IS use, such as bonuses and promotions (Davis 1989), serve as the 

organizational efforts and resources designated to reinforce this consistency (Luthans 

and Kreitner 1985, Scott and Podsakoff 1982). In other words, when employees 

perceive using IS to be instrumental, their perceptions have most likely been 

informed by organizations’ reward structures, thus driving the employees to partake 

in RTN.  

Compared to extrinsic motivation, rich intrinsic motivation should be less 

relevant for RTN. RTN, which typically reflects employees’ compliance to external 

requirements (e.g., managerial expectations, process standards), is generally 

promoted through economic exchange mechanisms (such as bonuses, promotions, 
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raises, etc.) but is less likely to be affected by emotional appeals (such as the 

enjoyment and satisfaction derived from interacting with IS) (Kelman 1958). 

Furthermore, spontaneous interest in learning and seeking novelty when using IS can 

consume employees’ time and effort, which could otherwise be dedicated to routine 

activities like RTN that have low uncertainty (MacKenzie et al. 2001). The above 

reasoning suggests that RIM, in relation to EM, will be associated with RTN less 

strongly. Thus, we propose: 

 

H1: Rich Intrinsic Motivation has a weaker association with Routine Use than 

Extrinsic Motivation. 

 

Next, we theorize that rich intrinsic motivation will play a more important role 

than extrinsic motivation in explaining usage behaviors that involve greater 

innovativeness and learning. Ryan and Deci (2000b) contend that “intrinsic 

motivation results in high-quality learning and creativity” (p. 55). Learning refers to 

individuals’ attempts to transform prior experience and create new knowledge (Kim 

1993, Kolb 1984), and innovation requires individuals to develop promising original 

ideas and to remain patient during numerous trial-and-error iterations before a new 

solution emerges. Toward this end, intrinsic motivation that is derived from 

performing a particular behavior induces the spontaneous enthusiasm and interest 

that enhances individuals’ cognitive flexibility and develops their commitment to and 

perseverance toward a behavior (McGraw and McCullers 1979, Shin and Zhou 2003, 

Vallerand 1997). Specifically, individuals with a high level of IMap are inclined to 

concentrate on challenging tasks. Curious individuals with a high level of IMkw are 

generally excited about devoting efforts toward learning and exploring, which are 

critical steps that lead to innovations (Greif and Keller 1990). The heightened 
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interest in an activity itself (i.e., IMst) motivates individuals to surpass formal 

requirements (Piccolo and Colquitt 2006) and to seek creative ways to perform tasks 

that satisfy their higher-order needs (Amabile 1996). 

Accordingly, we suggest that employees who experience joy and satisfaction 

while resolving problems or overcoming difficulties in using an IS (IMap), while 

learning or trying to understand new things in using an IS (IMkw), or while 

physically interacting with a IS (IMst) will display high determination, concentration, 

and flexibility when learning additional functions and searching for novel ways to 

use the IS. Individuals with higher needs for experience enjoyment and stimulation 

also display higher tendencies to take risks, seek information and variety, and try out 

new possibilities (Raju 1992, Steenkamp and Burgess 2002, Zuckerman 1994). 

Furthermore, employees in the post-acceptance stage typically accumulate a certain 

level of familiarity with the implemented IS (Saga and Zmud 1994, Wang and Hsieh 

2006). This familiarity serves as the knowledge base that facilitates employees, 

especially those who are intrinsically motivated, to engage in more innovative 

behaviors. Thus, when considering the three behaviors, we argue that the higher 

users’ intrinsic motivation, the more likely they will display behaviors associated 

with higher levels of innovativeness and learning. Relatively speaking, the highest 

level of intrinsic motivation should generate a behavior that is radically innovative 

and involves much more learning (i.e., INV), moderate intrinsic motivation should 

stimulate a behavior that is incrementally innovative and requires a moderate amount 

of learning (i.e., EXT), and minimum intrinsic motivation should result in a behavior 

that is minimally innovative and entails the least amount of learning (i.e., RTN). 

 We now turn to discuss the relative importance of rich intrinsic motivation and 

extrinsic motivation in explaining the three behaviors. Unlike the extant literature 



 

 41 

that consistently suggests the positive role of intrinsic motivation for innovative and 

learning behaviors, prior studies reveal inconsistent results regarding the effect of 

extrinsic motivation on innovative and learning activities. Psychologists submit that 

external rewards have two important functions: informational and controlling (Ryan 

et al. 1983).  While the informational aspect of rewards makes individuals aware of 

their competence and self-determination, which contribute to innovative ideas and 

learning initiatives, the controlling aspect pressures individuals toward specified 

outcomes and stifles their creativity and learning interest (Amabile et al. 1986, 

McGraw 1978, Ryan et al. 1983). Admittedly, extrinsic motivation may contribute to 

innovative performance to some extent (Eisenberger 1992, Eisenberger and Cameron 

1996); that is, if employees perceive IS use as functional for enhancing their 

performance, they are likely to devote extra effort to engage in more innovative IS 

use to advance their job performance, may it be incrementally (EXT) or radically 

(INV) innovative (Karahanna and Agarwal 2006, Li and Hsieh 2007). Nevertheless, 

intrinsic motivation, as compared to extrinsic motivation, produces much more 

enjoyment, interest, and energy during the process of learning and innovation and 

also mitigates the negative effects of external distractions, like pressure or tension 

(Deci and Ryan 1985, 2002, Vallerand 1997). All of these advantages of intrinsic 

motivation can contribute to employees’ creativity, commitment, and persistence, 

which enable them to pursue usage behaviors that demand higher levels of learning 

and innovativeness. By contrast, extrinsic motivation appears to be much less 

powerful in coping with the possibly demanding conditions associated with higher 

level usage behaviors. The above discussion suggests an increasingly import role for 

RIM, relative to EM, in terms of its effects on post-acceptance behaviors with 

minimum, moderate, and maximum levels of innovativeness and learning.  
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Therefore, we propose the following:   

 

H2a: The importance of Rich Intrinsic Motivation relative to Extrinsic 

Motivation is greater for Innovative Use than for Extended Use.      

H2b: The importance of Rich Intrinsic Motivation relative to Extrinsic 

Motivation is greater for Extended Use than for Routine Use.      

 

In the following Chapters (Chapters 5, 6, and 7), we report the three empirical 

studies that were built upon each other to operationalize RIM and evaluate its 

measurement and predictive properties and to test the comparative hypotheses. Study 

1 was conducted to establish the measurement properties of RIM. Study 2 builds on 

Study 1 and was conducted to assess the predictive power of RIM over traditional 

conceptualizations of intrinsic motivation (i.e., PE) for explaining users’ attitudes 

toward IS use. Finally, Study 3 builds on the previous two studies to test the model 

and the hypotheses.  
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Chapter 4.  

Study 1: Measurement Validation for the 

Dimensions of RIM 

Since RIM is a new, multidimensional construct, we conducted Study 1 to 

develop operational measures and validate them. We chose business intelligence 

systems (BIS) as the target IS for investigation. BIS are data-driven decision-support 

IS that synthesize data gathering, data storage, and knowledge management with 

complex analytical functions (Negash and Gray 2008). They are popular among 

large enterprises for decision-making and strategic planning tasks (Negash and Gray 

2008). We surveyed employees who use BIS at a large telecommunication service 

organization in China. At the time of data collection, the organization had 

implemented their BIS for about nineteen months, which is well beyond the typical 

eight-to-twelve-month acceptance timeframe for major IS implementation initiatives 

(Gattiker and Goodhue 2005, Morris and Venkatesh forthcoming). The BIS had also 

been effectively functioning after the initial year of the implementation. As further 

confirmed by the top management, the use of the BIS had been well integrated into 

the management and operational processes in the organization, though it had not 

necessarily attained its fullest potential. Indeed, empirical evidence suggests that in 

the post-acceptance stage a complex organizational IS can be used on a routine basis 

but may not be utilized to its fullest potential (Boudreau 2003, Hsieh and Wang 2007, 
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Wang and Hsieh 2006). Therefore, we consider the selected organization for Study 1 

has progressed into the post-acceptance stage. The employees were knowledge 

workers who possessed rich market knowledge and sufficient BIS usage experience. 

A survey instrument was developed for data collection. Questionnaire translation and 

back-translation between English and Chinese were carried out independently by two 

certified professional translators (Brislin et al. 1973). In the pilot test, we invited 

thirty-five employees to complete the questionnaire. The initial results revealed 

acceptable measurement properties for the three dimensions of RIM. Some minor 

modifications in wording of the items and instructions were made based on 

participant feedback. We then administered the instruments to 200 BIS users in the 

organization, out of which 165 responded (see Table 4.1).  

Table 4.1 Sample Demographics (Study 1) 

Category Frequency Percentage (%) 

Age 

25 or below 18 10.9 

26-30 39 23.6 
31-35 50 30.3 

36-40 33 20.0 

41 or above 25 15.2 

Education 

Senior High School 7 4.2 

College 55 33.3 

Bachelor's Degree 102 61.8 

Master’s Degree  1 0.6 

Doctorate Degree or above 0 0.0 

Gender 
Female 102 61.8 

Male 63 38.2 

    

4.1 Measures  

We assessed IMap (four items) and IMkw (three items) by adapting the items 

from Vallerand (Vallerand 1997, Vallerand et al. 1997, Van Yperen and Hagedoorn 

2003) and evaluated IMst (three items) by using Davis et al.’s (1992) measures for 

perceived enjoyment (PE). We adapted the PE measures instead of Vallerand’s 

measures of IMst for three reasons. First, enjoyment in workplaces is not the same as 

the intense enjoyment one experiences in hedonic behaviors like participating in 
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sports activities; Davis et al.’s PE measures capture users’ sensations of physical 

enjoyment in workplaces more precisely than the measures we would contextualize 

from Vallerand’s IMst items. This point was also confirmed by the participants in the 

pilot test. Second, many IS studies have validated the PE items and rendered reliable 

results (e.g., Davis et al. 1992, Fang et al. 2006, Hong and Tam 2006, Hsieh et al. 

2008, Thong et al. 2006). Finally, measuring the PE items as the IMst dimension of 

RIM facilitates the statistical comparison between RIM and PE in terms of their 

predictive validity (as examined in Study 2). All measures used in Study 1 are listed 

in Table 4.2. 

Table 4.2 Measurement Items (Study 1) 

Variable Sources Measures 

Intrinsic 
Motivation 

toward 
Accomplishment 

Van Yperen 
and 

Hagedoorn 
2003, 

Vallerand 
1997 

"Why do you use the business intelligence system 
(BIS)?" 
IMap1. Because I feel a lot of personal satisfaction 

while mastering certain difficult skills in using 
the BIS. 

IMap2. For the pleasure I feel while improving some 
of my weakness in using the BIS. 

IMap3. For the satisfaction I experience while I am 
perfecting my use of the BIS. 

IMap4. For the satisfaction I feel while overcoming 
certain difficulties in using the BIS. 

Intrinsic 
Motivation to 

Know 

Van Yperen 
and 

Hagedoorn 
2003, 

Vallerand 
1997 

"Why do you use the BIS?" 
IMkw1. For the pleasure it gives me to know more 

about the BIS. 
IMkw2. For the pleasure I feel while learning new 

things in using the BIS. 
IMkw3. For the pleasure of developing new skills in 

using the BIS. 

Intrinsic 
Motivation to 
Experience 
Stimulation 
(Perceived 
Enjoyment) 

Davis et al. 
1992 

"Why do you use the BIS?" 
IMst1. Because I find using the BIS to be enjoyable. 
IMst2. Because The actual process of using the BIS 

is pleasant. 
IMst3. Because I have fun using the BIS. 

Note: All measures adopt a 7-point Likert scale with anchors ranging from strongly disagree (1) to strongly 
agree (7). 

 

 

4.2 Validating measurement items of RIM 

Table 4.3 shows the descriptive statistics, composite reliability, Cronbach’s alpha, 

and average variance extracted (AVE) for the three dimensions of RIM. The fact that 
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the values of Cronbach’s alpha and composite reliabilities are all higher than the 

recommended 0.707 (Nunnally 1994) and that the values of AVE are all above 0.50 

(Fornell and Larcker 1981) indicate high internal consistency and convergent 

validity of the three dimensions of RIM. The discriminant validity of the three 

dimensions is also supported because 1) the AVE value of each dimension is higher 

than its squared correlations with any other dimensions (see Table 4.3), 2) item 

loadings on its own variable are higher than the cross loadings on any other variable 

(see Table 4.4) (Chin 1998), and 3) the results of the pair-wise discriminant test by 

the covariance-based SEM technique with AMOS 16.0 (Gefen et al. 2003, Segars 

1997) confirmed that the tri-dimensional measurement model outperformed three 

other possible measurement models in which any two dimensions of RIM are 

combined as one1 (see Table 4.5). These evidences suggest acceptable measurement 

properties for the three dimensions of RIM. 

Table 4.3 Descriptive Statistics and Psychometric Properties (Study 1) 

 Mean 
Standard  
Deviation 

IMap IMkw IMst 

IMap 5.44 0.95 0.78   

IMkw 4.96 1.07 0.31 0.70  

IMst 4.32 1.15 0.17 0.34 0.72 

Composite Reliability 0.94 0.88 0.95 

Cronbach’s Alpha 0.91 0.78 0.93 
Note: The diagonal elements are AVEs; the off-diagonal elements are the squared correlations among factors. 

For discriminant validity, diagonal elements should be larger than off-diagonal elements. 
 

 

 

 

 

 

                                                        
1
 Following Segars (1997), we compared the χ

2
 of the original measurement model of RIM 

against three other possible measurement models in which any two dimensions of RIM were 
combined as one dimension. Discriminant validity is supported when the original measurement 
model displays χ

2 
significantly better than any other possible model (Gefen et al. 2003, Segars 

1997). Inferring from the results in Table 5.5, we conclude that the discriminant validity of the 
three dimensions of RIM is well supported. 
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Table 4.4 Item Loadings and Cross Loadings (Study 1) 

 IMap IMkw IMst 

IMap1 0.852 0.479 0.338 

IMap2 0.899 0.526 0.429 

IMap3 0.904 0.505 0.327 

IMap4 0.887 0.469 0.378 

IMkw1 0.379 0.748 0.390 

IMkw2 0.506 0.875 0.534 

IMkw3 0.509 0.884 0.553 

IMst1 0.428 0.587 0.935 

IMst2 0.385 0.567 0.956 

IMst3 0.354 0.503 0.915 

 

 

Table 4.5 χ
2
 and d.f. of Four Different Measurement Models of RIM (Study 1) 

Measurement Model χ
2
 d.f. 

IMap, IMkw, and IMst freely covary 33.5 31 

Combining IMap and IMkw 141.6 33 

Combining IMap and IMst 287.7 33 

Combining IMkw and IMst 143.3 33 
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Chapter 5.  

Study 2: Evaluation of the Second-Order 

Conceptualization and the Predictive 

Validity of RIM 

After establishing the measurement properties of each dimension of RIM, we 

proceeded to validate RIM as a second-order construct and compare its predictive 

power relative to PE. To evaluate the generalizability of the RIM measures across 

types of IS, we selected customer support systems (CSS) as the target IS for 

investigation in Study 2. In general, CSS are designed to facilitate the management 

of long-term customer relationships by developing and managing huge customer 

databases (Kim et al. 2004), which mainly contain contact and background 

information, customer preferences, and service record histories. Like BIS, which was 

the target IS in Study 1, CSS are also popular among large enterprises for business 

operation and management (Bolton and Tarasi 2006, Rigby and Ledingham 2004). 

We conducted Study 2 at another large telecommunication service companies in 

China. At the time of data collection, the organization had been using the CSS for 

about twenty-one months, which again exceeds the eight-to-twelve-month time 

horizon for IS implementation to move past the acceptance stage (Gattiker and 

Goodhue 2005, Morris and Venkatesh forthcoming). Again, the organization in Study 
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2 was at the post-acceptance stage of the implementation process. Our respondents 

were frontline service employees who apply the CSS to support their work. The 

informal interviews with our respondents suggested that their use of CSS already 

became an integral part of their job performance, which is a primary characteristic of 

the post-acceptance stage (Saga and Zmud 1994). We conducted a pilot test prior to 

the large-scale survey by inviting twenty employee users to complete the 

questionnaire and obtained acceptable psychometric properties for all of the 

measured variables. We then administered questionnaires to 346 employees who 

used the CSS to support their service activities, and 244 of them responded (see 

Table 5.1).  

Table 5.1 Sample Demographics (Study 2) 

Category Frequency Percentage (%) 

Age 

25 or below 195 79.9 

26-30 36 14.8 
31-35 12 4.9 

36-40 0 0.0 

41 or above 1 0.3 

Education 

Senior High School 43 17.6 

College 163 66.8 

Bachelor's Degree  38 15.6 

Master’s Degree  0 0.0 

Doctorate Degree or above 0 0.0 

Gender 
Female 184 75.4 

Male 60 24.6 

 

5.1 Measures  

We adapted the RIM measures validated in Study 1 to the CSS context. We also 

measured perceived usefulness (PU) (four items) (Davis 1989, Davis et al. 1989), 

perceived ease of use (PEOU) (Davis 1989, Davis et al. 1989), and attitude toward 

IS use (ATT) (three items) (Karahanna et al. 1999) in order to test the predictive 

validity of RIM in the nomological network that is well established in the technology 

acceptance model (TAM). We chose ATT instead of general IS use as the dependent 

variable because 1) ATT is an important mediator linking PU and PEOU to actual IS 
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use (Davis et al. 1989); 2) ATT can suggest whether a user psychologically accepts 

the IS in use, even in non-volitional or quasi-volitional IS use organizational 

contexts (Agarwal 2000, Karahanna et al. 1999); and 3) the three concrete 

post-acceptance usage behaviors are to be examined in Study 3. We controlled for 

important factors that may affect ATT, including age (AGE), education (EDU), 

gender (GEN), prior use time (PRI), and tenure (TEN) (Agarwal and Prasad 1999). 

All measures used in Study 2 are listed in Table 5.2. 

Table 5.2 Measurement Items (Study 2) 

Variable Sources Measures  

Intrinsic 
Motivation 

toward 
Accomplishment 

Van Yperen 
and 

Hagedoorn 
2003, 

Vallerand 
1997 

"Why do you use the customer support system 
(CSS)?" 
IMap1. Because I feel a lot of personal satisfaction 

while mastering certain difficult skills in using 
the CSS. 

IMap2. For the pleasure I feel while improving some 
of my weakness in using the CSS. 

IMap3. For the satisfaction I experience while I am 
perfecting my use of the CSS. 

IMap4. For the satisfaction I feel while overcoming 
certain difficulties in using the CSS. 

Intrinsic 
Motivation to 

Know 

Van Yperen 
and 

Hagedoorn 
2003, 

Vallerand 
1997 

"Why do you use the CSS?" 
IMkw1. For the pleasure it gives me to know more 

about the CSS. 
IMkw2. For the pleasure I feel while learning new 

things in using the CSS. 
IMkw3. For the pleasure of developing new skills in 

using the CSS. 

Intrinsic 
Motivation to 
Experience 
Stimulation 
(Perceived 
Enjoyment) 

Davis et al. 
1992 

"Why do you use the CSS?" 
IMst1. Because I find using the CSS to be enjoyable. 
IMst2. Because The actual process of using the CSS 

is pleasant. 
IMst3. Because I have fun using the CSS. 

Extrinsic 
Motivation 
(Perceived 
Usefulness) 

Davis 1989, 
Davis et al. 

1989 

EM1. Using the CSS in my job enables me to 
accomplish tasks more quickly. 

EM2. Using the CSS improves my job performance. 
EM3. Using the CSS in my job increases my 

productivity. 
EM4. Using the CSS enhances my effectiveness in 

my job. 

Perceived Ease 
of Use 

Davis 1989, 
Davis et al. 

1989 

PEOU1. It is easy to get the CSS to do what I want it 
to do. 

PEOU2. My interaction with the CSS is clear and 
understandable. 

PEOU3. I find the CSS flexible to interact with. 
Note: All measures adopt a 7-point Likert scale with anchors ranging from strongly disagree (1) to strongly 

agree (7). 
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Table 5.2 Measurement Items (Study 2) (Continued) 

Variable Sources Measures  

Attitude 

Ajzen and 
Fishbein 

1980, 
Karahanna 
et al. 1999 

ATT1. Using the CSS is positive. 
ATT2. Using the CSS is good. 
ATT3. Using the CSS is beneficial. 

Note: All measures adopt a 7-point Likert scale with anchors ranging from strongly disagree (1) to strongly 
agree (7). 

 

5.2 Validating RIM as a Second-Order Construct 

We modeled RIM as a second-order construct that consists of three formative 

dimensions (i.e., IMap, IMkw, and IMst) with each dimension as reflective at the 

first level (Jarvis et al. 2003, MacKenzie et al. 2005, Petter et al. 2007). Several 

reasons support this formative conceptualization. First, overcoming difficulties in 

using IS (IMap), knowing more about its use (IMkw), and immersing oneself in IS 

use (IMst) are the sources of, rather than the results from, pleasant feelings and 

satisfaction toward IS use. In addition, IMap, IMkw, and IMst represent three 

different dimensions of users’ joyful experiences related to IS use and are, therefore, 

not substitutable; deletion of any one dimension distorts the meaning of RIM as a 

whole. Finally, the three dimensions do not necessarily covary with each other. For 

instance, it is possible that a change in a user’s physical sensation when using an IS 

(IMst) will not affect, or be affected by, a change in the user’s satisfaction derived 

from solving problems in using the IS (IMap). The results of the non-redundant 

tetrads analysis also support this formative specification of RIM (Bollen and Ting 

2000)
2
. 

We used Partial Least Square (PLS), a component-based Structural Equation 

                                                        
2
 When there is theoretical ambiguity in the nature of a measure for a construct, non-redundant tetrad 

analysis can be used to statistically inform if a construct’s indicators are reflective or formative. A 
simultaneous test of the non-redundant tetrads that cannot reject the null hypothesis of a vanishing 

tetrad is suggestive of reflective indicators, while a test that can reject the null hypotheses is 
suggestive of formative indicators (Bollen and Ting 2000). We thus applied the vanishing tetrad 
analysis (Bollen and Ting 2000) to evaluate whether the measures for the RIM construct should be 
modeled as reflective or formative. The results support modeling RIM as formative. 
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Modeling technique, for data analysis. PLS can accommodate formative measures 

effectively with minimal constraints that can otherwise change the meaning of the 

model (Chin 1998, Peter et al. 2007). PLS is especially suitable for theoretical 

development purposes (Peter et al. 2007). SmartPLS was chosen as the analytical 

software (Ringle et al. 2005). Following the procedures in Study 1, we confirmed 

appropriate measurement properties for all of the latent variables in Study 2 (see 

Tables 5.3 and 5.4). 

Next, we examined the predictive validity of RIM in the nomological network of 

TAM. Altogether three models were tested (see Table 5.5): Model 1 tests the original 

TAM, including PU, PEOU, ATT (Davis et al. 1989), and five control variables 

(AGE, EDU, GEN, PRI, and TEN); Model 2 adds IMst (i.e., PE) to Model 1 (Davis 

et al. 1992); and Model 3 replaces IMst (PE) with RIM. The PLS results, which are 

summarized in Table 5.5, support the nomological validity of RIM in TAM. None of 

the control variables showed significant impacts on ATT across the three models and 

are thus not reported in detail. Note that the Variance Inflation Factor (VIF) values of 

the three dimensions of RIM range from 1.515 to 1.599, suggesting minimal threat 

of multi-collinearity (Diamantopoulos and Siguaw 2006, Mathieson et al. 2001, 

Petter et al. 2007).  

Table 5.3 Descriptive Statistics and Psychometric Properties (Study 2) 

 Mean 
Standard  
Deviation 

ATT IMap IMkw IMst EM (PU) PEOU 

ATT 4.78 1.22 0.91      

IMap 4.58 1.11 0.39 0.77     

IMkw 4.20 1.13 0.29 0.48 0.83    

IMst 3.77 1.21 0.28 0.34 0.37 0.93   

EM (PU) 4.18 1.11 0.38 0.37 0.43 0.35 0.82  

PEOU 4.28 0.99 0.37 0.35 0.27 0.39 0.38 0.72 

Composite Reliability 0.97 0.93 0.94 0.97 0.95 0.88 

Cronbach’s Alpha 0.95 0.90 0.90 0.96 0.93 0.80 
Note: The diagonal elements are AVEs; the off-diagonal elements are the squared correlations among factors. 

For discriminant validity, diagonal elements should be larger than off-diagonal elements.  
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Table 5.4 Item Loadings and Cross Loadings (Study 2) 

 ATT IMap IMkw IMst EM (PU) PEOU 

ATT1 0.945 0.576 0.482 0.490 0.574 0.567 

ATT2 0.967 0.613 0.515 0.511 0.607 0.605 

ATT3 0.954 0.595 0.568 0.519 0.615 0.584 

IMap1 0.531 0.884 0.609 0.548 0.541 0.541 

IMap2 0.542 0.872 0.684 0.511 0.547 0.476 

IMap3 0.563 0.873 0.596 0.491 0.537 0.537 

IMap4 0.552 0.883 0.544 0.494 0.529 0.534 

IMkw1 0.437 0.575 0.880 0.556 0.592 0.435 

IMkw2 0.501 0.644 0.928 0.558 0.596 0.494 

IMkw3 0.558 0.680 0.933 0.548 0.611 0.505 

IMst1 0.521 0.563 0.578 0.954 0.560 0.607 

IMst2 0.513 0.552 0.582 0.967 0.571 0.605 

IMst3 0.498 0.567 0.589 0.967 0.580 0.597 

EM1 0.493 0.498 0.564 0.525 0.876 0.489 

EM2 0.563 0.538 0.607 0.553 0.924 0.561 

EM3 0.544 0.556 0.610 0.546 0.930 0.577 

EM4 0.645 0.612 0.589 0.520 0.886 0.605 

PEOU1 0.459 0.474 0.409 0.483 0.518 0.837 

PEOU2 0.533 0.552 0.525 0.581 0.571 0.869 

PEOU3 0.553 0.479 0.392 0.518 0.487 0.830 

 

 

We further conducted pair-wise comparisons among the three models to evaluate 

the predictive power of RIM relative to IMst (PE) in explaining ATT. Following the 

procedures by Burton-Jones and Straub (2006), we calculated the R2 change of the 

dependent variable between the models of comparison and assessed the effect size of 

the R
2
 change. The results in Table 5.6 indicate that Model 3, relative to Models 1 

and 2, explained the most variance in ATT. The evidences summarized in Tables 5.5 

and 5.6 collectively suggest that RIM outperformed the single dimension IMst (PE) 

in predicting ATT in the TAM nomological network. 

Finally, since all of the data were obtained from employees through a survey 

method, we assessed the threat of common method bias (CMB) by using the 

single-method-factor approach recommended by Podsakoff et al. (2003). Table 5.7 

summarizes the factor loadings of all variables in the measurement model (the left 

column, χ2 = 316.520 and d.f. = 155), as well as the factor loadings in the 
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measurement model plus the common method variable (the right column, χ
2
 = 

233.647 and d.f. = 135). As shown in Table 5.7, the factor loadings remain stable 

across the measurement model and the model incorporating the common method 

variable in the original measurement model. We also performed the Harmon 

one-factor test (Podsakoff and Organ 1986); the results revealed no sign of a single 

factor accounting for the majority of the variance. These collective evidences suggest 

that CMB is not a significant issue. 

Table 5.5 PLS Results (Study 2) 

Model 1 – TAM Model 2 – TAM + IMst (PE) 

ATT

49.3%

0.406**

0.368**

EM (PU)

Control
AGE, EDU, 

GEN, PRI, TEN

PEOU

  
Model 3 – TAM + RIM 

 
Note: **: p < 0.01, *: p < 0.05, two-tailed test. Standardized path coefficients are reported. 
 

 

Table 5.6 Comparing RIM and IMst (PE) (Study 2) 

 Model 3 vs. Model 1 
– Impact of RIM 

Model 2 vs. 
Model 1 

– Impact of IMst (PE) 

Model 3 vs. Model 2 
– Relative impact of RIM vs. IMst 

(PE) 

∆ R
2
 of ATT 4.6% 0.8% 3.8% 

f
2 
(effect size) 

0.100
**
  

(small-to-medium) 
0.016

*  

(small) 
0.083

**
  

(small-to-medium) 
Note: **: p < 0.01, *: p < 0.05, two-tailed test. 
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Table 5.7 Common Method Bias Analysis (Study 2) 

Variable Indicator 

Factor Loading 

Measurement 
Model 

Measurement 
Model with CMV 

User Attitude 

ATT1 0.909 0.907 

ATT2 0.963 0.963 

ATT3 0.926 0.925 

Intrinsic Motivation toward 
Accomplishment  

IMap1 0.841 0.835 

IMap2 0.831 0.821 

IMap3 0.829 0.830 

IMap4 0.831 0.829 

Intrinsic Motivation to Know 

IMkw1 0.793 0.729 

IMkw2 0.898 0.867 

IMkw3 0.917 0.914 

Intrinsic Motivation to 
Experience Stimulation 

IMst1 0.919 0.874 

IMst2 0.955 0.922 

IMst3 0.956 0.926 

Extrinsic motivation 
(Perceived Usefulness) 

EM1 0.839 0.689 

EM2 0.908 0.766 

EM3 0.912 0.829 

EM4 0.830 0.957 

Perceived Ease of Use 

PEOU1 0.749 0.729 

PEOU2 0.829 0.803 

PEOU3 0.703 0.726 

Note: CMV = common method variable 
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Chapter 6.  

Study 3: Model and Hypotheses Tests 

In Study 3, we chose business intelligence systems (BIS) as the target IS to test 

the model and the hypotheses. As noted in our description of Study 1, BIS allow 

employees to apply a variety of analytical functions to analyze large volumes of data, 

which are typically drawn on or refined from data warehouses of internal and 

external data, and the results from such analyses are used for organizations’ strategic 

planning, decision-making, and daily management (Negash and Gray 2008). The 

complex functions embedded in BIS, together with the large volumes of data 

available in data warehouses, permit users to apply BIS more extensively and 

innovatively to support their tasks. Study 3 was conducted at a third major 

telecommunication service organization in China. At the time of data collection, the 

BIS had been implemented for more than eighteen months and had also been well 

integrated with normal work processes as a key IS for the organization. Thus, the 

organization for Study 3 was also regarded as at the post-acceptance stage. Our 

subjects were marketing and sales analysts who use the BIS to analyze customer and 

sales data, monitor competitors, and observe market conditions and trends in the 

industry that may affect sales. The results of these analyses can be used for 

developing strategies for customer acquisition (attracting new customers), retention 

(keeping current customers), and enhancement (enhancing customer value by 

cross-selling, up-selling, etc.). Our in-depth interviews with the organization’s senior 
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managers confirmed that 1) while the management expect these analysts to use the 

BIS regularly (RTN), the analysts’ execution of this expectation may still vary from 

one employee to another (Organ et al. 2006) and that 2) the analysts have 

discretionary control over whether they want to use more of the available functions 

(EXT) and/or and suggest new and creative uses of the BIS (INV). Therefore, RTN, 

EXT, and INV in this investigative context involve sufficient variance for 

investigation. In the pilot test, we invited thirty-five employees and obtained 

acceptable psychometric properties for all of the measured variables in our research 

model. Then, we administered the questionnaires to 217 randomly sampled subjects 

and received 193 responses (see Table 6.1). 

Table 6.1 Sample Demographics (Study 3) 

Category Frequency Percentage (%) 

Age 

25 or below 24 12.4 

26-30 81 42.0 

31-35 50 25.9 

36-40 25 13.0 

41 or above 13 6.7 

Education 

Senior High School 5 2.6 

College 34 17.6 

Bachelor's Degree 131 67.9 

Master’s Degree 21 10.9 

Doctorate Degree or above 2 1.0 

Gender 
Female 72 37.3 

Male 121 62.7 
    

6.1 Measures  

Measures for RTN (three items) were adapted from Saga and Zmud (1994) and 

Schwarz (2003) (see Appendix A3, the online supplement, for the detailed measures). 

The measures for EXT (three items) were adapted from Hsieh and Wang (2007), 

Saga and Zmud (1994), and Schwarz (2003). For INV (three items), we adapted the 

measures for trying to innovate with IT by Ahuja and Thatcher (2005) and intention 

to explore by Karahanna and Agarwal (2006). Trying to innovate with IT and 

intention to explore, though termed differently, are similar in both conceptualization 
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and operationalization to INV (see Table 2.1). While the measures of trying to 

innovate with IT and intention to explore describe users’ discovery of novel ways to 

use IS, these measures focus primarily on ‘trying’ and ‘intentions’, respectively, 

instead of actual usage behavior. We adapted these measures to focus on the actual 

usage behavior, rather than on individuals’ attempts or intentions to use the IS. To 

ensure RTN, EXT, and INV were all evaluated with respect to job-related purposes, 

we explicitly assessed usage behaviors for employees’ work tasks.    

Items for RIM, PU, and PEOU that were validated in Study 2 were adapted to the 

context of Study 3. In addition to the five control variables in Study 2 (AGE, EDU, 

GEN, PRI, and TEN), we also controlled for personal innovativeness with IT (PIIT) 

(three items) (Agarwal and Prasad 1998) and system self-efficacy (SSE) (three items) 

(Compeau and Higgins 1995) both of which may affect general IS use. All measures 

used in Study 2 are listed in Table 6.2. 

Table 6.2 Measurement Items (Study 3) 

Variable Sources Measures  

Intrinsic 
Motivation 

toward 
Accomplishment 

Van Yperen 
and 

Hagedoorn 
2003, 

Vallerand 
1997 

"Why do you use the business intelligence system 
(BIS)?" 
IMap1. Because I feel a lot of personal satisfaction 

while mastering certain difficult skills when 
using the BIS. 

IMap2. For the pleasure I feel while improving some 
of my weakness when using the BIS. 

IMap3. For the satisfaction I experience while I am 
perfecting my use of the BIS. 

IMap4. For the satisfaction I feel while overcoming 
certain difficulties when using the BIS. 

Intrinsic 
Motivation to 

Know 

Van Yperen 
and 

Hagedoorn 
2003, 

Vallerand 
1997 

"Why do you use the BIS?" 
IMkw1. For the pleasure it gives me to know more 

about the BIS. 
IMkw2. For the pleasure I feel while learning new 

things when using the BIS. 
IMkw3. For the pleasure of developing new skills 

when using the BIS. 

Intrinsic 
Motivation to 
Experience 
Stimulation 
(Perceived 
Enjoyment) 

Davis et al. 
1992 

"Why do you use the BIS?" 
IMst1. Because I find using the BIS to be enjoyable. 
IMst2. Because The actual process of using the BIS 

is pleasant. 
IMst3. Because I have fun using the BIS. 

Note: All measures adopt a 7-point Likert scale with anchors ranging from strongly disagree (1) to strongly 
agree (7). 
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Table 6.2 Measurement Items (Study 3) (Continued) 

Variable Sources Measures  

Extrinsic 
Motivation 
(Perceived 
Usefulness) 

Davis 1989, 
Davis et al. 

1989 

EM1. Using the BIS in my job enables me to 
accomplish tasks more quickly. 

EM2. Using the BIS improves my job performance. 
EM3. Using the BIS in my job increases my 

productivity. 
EM4. Using the BIS enhances my effectiveness in 

my job. 

Perceived Ease 
of Use 

Davis 1989, 
Davis et al. 

1989 

PEOU1. It is easy to get the BIS to do what I want it 
to do. 

PEOU2. My interaction with the BIS is clear and 
understandable. 

PEOU3. I find the BIS flexible to interact with. 

Routine Use 

Saga and 
Zmud 1994, 

Schwarz 
2003 

RTN1. My use of the BIS has been incorporated into 
my regular work practices. 

RTN2. My use of the BIS is pretty much integrated as 
part of my normal work routine. 

RTN3. My use of the BIS is now a normal part of my 
work. 

Extended Use 

Saga and 
Zmud 1994, 

Schwarz 
2003 

EXT1. I often use more features of the BIS than 
expected in my regular work practices. 

EXT2. I use new features of the BIS than normally 
expected to support my work 

EXT3. I use additional features of the BIS than 
required in my routine work. 

Innovative Use 

Ahuja and 
Thatcher 

2005, 
Karahanna 

and Agarwal 
2006 

INV1. I have discovered new uses of the BIS to 
enhance my work performance. 

INV2. I have used the BIS in novel ways to support 
my work. 

INV3. I have developed new applications based on 
the BIS to support my work. 

Personal 
Innovativeness 

with IT 

Agarwal and 
Prasad  
(1998) 

PIIT1. If I heard about a new information technology, 
I would look for ways to experiment with it. 

PIIT2. Among my peers, I am usually the first to try 
out new information technologies. 

PIIT3. I like to experiment with new information 
technologies. 

System 
Self-Efficacy 

Compeau 
and Higgins 

1995 

SSE1. I feel comfortable using the BIS on my own. 
SSE2. I can easily operate the BIS on my own. 
SSE3. I feel comfortable using the BIS even if there 

is no one around me to tell me how to use it. 
Note: All measures adopt a 7-point Likert scale with anchors ranging from strongly disagree (1) to strongly 

agree (7). 

 

6.2 Hypotheses Testing Results  

We used the same procedures described in Studies 1 and 2 to evaluate the 

measurement properties for all of the constructs. Again, the results of the 

non-redundant tetrads analysis support the formative specification of RIM in Study 3 

(Bollen and Ting 2000); the measures for all variables exhibit satisfactory 
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psychometric properties (see Tables 6.3 and 6.4).  

Table 6.5 reports the results of the PLS analysis and the relative weights of all of 

the predictive variables. To test H1, H2a, and H2b, we adopted two methods: one from 

Cohen and Cohen (1983)3 and the other from a more recent approach by Cohen et al. 

(2003)4. We applied both methods to compare the impact of RIM with the impact of 

EM for each of the three usage behavior. To facilitate our understanding, we 

computed the relative importance ratio of RIM to EM by dividing the effect of RIM 

on each of the three behaviors by the effect of EM on each of these behaviors (see 

Table 6.6). We found the ratio to be below 1 for RTN, equal 1 for EXT, and 

exceeding 1 for INV, providing strong support for both H1 and H2.  

 

 

 

 

 

 

                                                        

3
 Cohen and Cohen (1983):

iy jy ij

2 3

ij

(r -r ) (n-1)(1+r )
t=

n-1
2( ) R +r (1-r )

n-3

, where I and J are two independent 

variables, rij is the zero-order correlation between I and J, and Y is the dependent variable, 

2 2 2

iy jy ij iy jy ijR =1- r - r - r + 2*r *r *r , and
iy jyr + r

r =
2

.    

4
 Cohen et al. (2003): 

i j

2 2 22 ij
y y yii jjY

2 2 ii jj
i j i j

t
sd sd sd1 R r

* *r *r 2 *
n k 1 sd sd sd *sd r *r

β −β
=

 −
+ −  − −  

, 

where βi is the unstandardized path coefficient of the independent variable I (see Appendix E for 
unstandardized path coefficients), sdi is the standard deviation of I, r

ij
 are the elements of the 

inverted correlation metrics
4
, 

2

YR  is the explained variance of the dependent variable Y, n is 

sample size, and k is the number of total independent variables.  
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Table 6.3 Descriptive Statistics and Psychometric Properties (Study 3) 

 RTN EXT INV IMap IMkw IMst 
EM 
(PU) 

PEOU PIIT SSE 

RTN 0.95          

EXT 0.30 0.62         

INV 0.25 0.20 0.75        

IMap 0.20 0.22 0.15 0.79       

IMkw 0.23 0.20 0.23 0.62 0.85      

IMst 0.23 0.18 0.22 0.25 0.28 0.90     

EM (PU) 0.39 0.27 0.14 0.30 0.28 0.33 0.84    

PEOU 0.22 0.18 0.09 0.31 0.28 0.23 0.38 0.76   

PIIT 0.11 0.13 0.08 0.19 0.14 0.14 0.12 0.14 0.78  

SSE 0.20 0.20 0.08 0.21 0.13 0.19 0.33 0.43 0.17 0.80 

Mean 5.15 4.75 4.73 4.97 4.63 4.87 5.39 5.05 5.41 5.11 
Standard Deviation 1.12 0.97 1.05 0.98 1.08 1.12 0.88 0.88 0.89 1.04 
Composite Reliability 0.98 0.83 0.90 0.94 0.95 0.97 0.95 0.91 0.92 0.92 
Cronbach’s Alpha 0.97 0.69 0.83 0.91 0.91 0.95 0.93 0.85 0.86 0.88 

Note: The diagonal elements are AVEs; the off-diagonal elements are the squared correlations among factors. 
For discriminant validity, diagonal elements should be larger than off-diagonal elements. 

 

 

We also examined the relative weight of the predictors for corroborative evidence. 

Relative weight refers to the proportionate contribution of an independent variable 

(IV) in explaining a dependent variable (DV) (LeBreton et al. 2007). Relative weight 

considers both the unique contribution of an IV and its contributions in the presence 

of other IVs, thus offering more precise information about a factor’s predictive 

power (Johnson 2000, LeBreton et al. 2007). In Table 6.5, all of the IVs’ relative 

weights in our research model (see Figure 3.1) are expressed in terms of percentage 

of contribution to the overall variance explained in the DVs. Specifically, RIM and 

EM, respectively, accounted for 23.1% and 40.6% of the variance in RTN, 24.6% 

and 27.2% in EXT, and 50.5% and 16.9% in INV. These results provide additional 

evidence to support our predictions that 1) RIM, in relation to EM, has a weaker 

association with RTN and that 2) the importance of RIM relative to EM is greater for 

(a) INV than for EXT and (b) EXT than for RTN. We also checked for common 

method bias (CMB) following the same procedures in Study 2 and found no 

significant influence of CMB on our results for Study 3. Table 6.7 summarizes the 
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factor loadings of all variables in the measurement model (the left column, χ
2
 = 

496.552 and d.f. = 419), as well as the factor loadings in the measurement model 

with the common method variable (the right column, χ2 = 438.008 and d.f. = 387). 

 

Table 6.4 Item Loadings and Cross Loadings (Study 3) 

 RTN EXT INV IMap IMkw IMst 
EM 
(PU) 

PEOU PIIT SSE 

RTN1 0.970 0.562 0.488 0.446 0.467 0.464 0.647 0.498 0.336 0.469 

RTN2 0.979 0.535 0.512 0.427 0.466 0.457 0.605 0.468 0.329 0.423 

RTN3 0.971 0.517 0.518 0.443 0.457 0.478 0.568 0.426 0.307 0.430 

EXT1 0.545 0.797 0.444 0.332 0.318 0.359 0.397 0.309 0.321 0.384 

EXT2 0.469 0.836 0.358 0.403 0.400 0.405 0.441 0.364 0.370 0.396 

EXT3 0.274 0.722 0.270 0.375 0.340 0.251 0.392 0.326 0.176 0.283 

INV1 0.520 0.453 0.899 0.409 0.481 0.503 0.452 0.311 0.277 0.315 

INV2 0.479 0.397 0.925 0.371 0.454 0.458 0.379 0.338 0.301 0.320 

INV3 0.319 0.322 0.765 0.248 0.336 0.281 0.192 0.154 0.159 0.138 

IMap1 0.327 0.394 0.355 0.874 0.720 0.405 0.414 0.448 0.411 0.351 

IMap2 0.426 0.424 0.325 0.903 0.700 0.433 0.506 0.516 0.367 0.410 

IMap3 0.426 0.433 0.353 0.872 0.665 0.416 0.513 0.490 0.341 0.439 

IMap4 0.426 0.424 0.410 0.913 0.721 0.508 0.521 0.554 0.417 0.436 

IMkw1 0.471 0.434 0.468 0.652 0.881 0.518 0.490 0.466 0.349 0.326 

IMkw2 0.411 0.375 0.448 0.755 0.949 0.464 0.468 0.483 0.354 0.338 

IMkw3 0.441 0.440 0.463 0.772 0.941 0.481 0.497 0.517 0.343 0.354 

IMst1 0.499 0.432 0.458 0.464 0.493 0.955 0.595 0.480 0.391 0.434 

IMst2 0.427 0.434 0.472 0.483 0.496 0.951 0.550 0.455 0.369 0.425 

IMst3 0.441 0.377 0.475 0.467 0.514 0.947 0.508 0.446 0.330 0.388 

EM1 0.582 0.518 0.385 0.504 0.489 0.529 0.929 0.571 0.360 0.525 

EM2 0.552 0.445 0.399 0.460 0.482 0.518 0.908 0.549 0.258 0.538 

EM3 0.592 0.467 0.372 0.490 0.458 0.544 0.908 0.559 0.324 0.511 

EM4 0.557 0.476 0.348 0.554 0.491 0.528 0.912 0.580 0.312 0.551 

PEOU1 0.479 0.402 0.318 0.549 0.491 0.475 0.566 0.917 0.370 0.639 

PEOU2 0.377 0.319 0.299 0.481 0.501 0.411 0.523 0.870 0.265 0.488 

PEOU3 0.388 0.386 0.220 0.444 0.395 0.378 0.530 0.835 0.370 0.607 

PIIT1 0.322 0.327 0.248 0.413 0.313 0.350 0.355 0.384 0.883 0.423 

PIIT2 0.265 0.338 0.283 0.377 0.356 0.342 0.271 0.313 0.890 0.348 

PIIT3 0.297 0.333 0.244 0.354 0.331 0.321 0.285 0.325 0.879 0.332 

SSE1 0.456 0.431 0.335 0.416 0.356 0.411 0.568 0.628 0.376 0.912 

SSE2 0.366 0.405 0.287 0.444 0.331 0.406 0.522 0.630 0.319 0.933 

SSE3 0.390 0.382 0.200 0.374 0.296 0.355 0.462 0.521 0.429 0.841 
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Table 6.5 PLS Results and Relative Weights (Study 3) 

 RTN EXT INV 

 
Path 

Coefficient 
Relative 
Weight 

Path 
Coefficient 

Relative 
Weight 

Path 
Coefficient 

Relative 
Weight 

RIM 0.170* 23.1% 0.214** 24.6% 0.500** 50.5% 

EM 0.431** 40.6% 0.267** 27.2% 0.121 16.9% 

Control 
Variables 

AGE -0.089* 1.3% -0.189** 6.2% -0.028 3.8% 

EDU -0.079 0.7% -0.116* 1.6% 0.117* 3.0% 

GEN 0.000 0.6% 0.011 0.9% 0.059 2.4% 

PRI -0.021 0.1% 0.036 0.6% 0.042 1.5% 

TEN 0.044 0.2% 0.060 0.6% -0.018 1.3% 

PIIT 0.065 7.1% 0.130* 12.0% 0.035 8.2% 

SSE 0.075 13.1% 0.154* 15.9% 0.021 5.4% 

PEOU 0.037 13.2% -0.024 10.7% -0.126 7.0% 

R
2
 44.3% 100.0% 39.4% 100.0% 32.5% 100.0% 

Note: **: p < 0.01, *: p < 0.05, two-tailed test. Standardized path coefficients are reported here. 
 

 

Table 6.6 Hypotheses Testing Results (Study 3) 

 RTN EXT INV 

Ratio 

→

→

β

β
RIM RTN

EM RTN

 

= 0.170

0.431
 < 1 

→

→

β

β
RIM EXT

EM EXT

 

= 0.214

0.267
≈ 1 

→

→

β

β
RIM INV

EM INV

 

= 0.500

0.121
> 1 

Method 1 
(Cohen and Cohen 1983) 

T = -1.653 (
**
) T = 0.039 (n.s.) T = 2.616 (

**
) 

Method 2 
(Cohen et al. 2003) 

T = -2.223 (
**
) T = -0.526 (n.s.) T = 2.569 (

**
) 

Conclusion 

H1 (�): 
→

→

β

β
RIM RTN

EM RTN

 < 1 

H2 (�): 
→

→

β

β
RIM RTN

EM RTN

 < 
→

→

β

β
RIM EXT

EM EXT

 < 
→

→

β

β
RIM INV

EM INV

 

Note: One-tailed tests were performed as the directional differences were hypothesized 
**: p < 0.01, *: p < 0.05, n.s.: non-significant. Standardized path coefficients are reported. 
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Table 6.7 Common Method Bias Analysis (Study 3) 

Variable Indicator 
Factor Loading 

Measurement 
Model 

Measurement 
Model with CMV 

Routine Use 

RTN1 0.948 0.699 

RTN2 0.972 0.784 

RTN3 0.972 0.808 

Extended Use 

EXT1 0.716 0.561 

EXT2 0.828 0.760 

EXT3 0.659 0.529 

Innovative Use 

INV1 0.841 0.715 

INV2 0.970 0.981 

INV3 0.670 0.632 

Intrinsic Motivation toward 
Accomplishment  

IMap1 0.867 0.840 

IMap2 0.875 0.792 

IMap3 0.840 0.743 

IMap4 0.909 0.842 

Intrinsic Motivation to Know 

IMkw1 0.826 0.693 

IMkw2 0.945 0.901 

IMkw3 0.949 0.887 

Intrinsic Motivation to 
Experience Stimulation 

IMst1 0.933 0.794 

IMst2 0.930 0.849 

IMst3 0.917 0.846 

Extrinsic motivation 
(Perceived Usefulness) 

EM1 0.929 0.807 

EM2 0.922 0.612 

EM3 0.859 0.588 

EM4 0.872 0.628 

Perceived Ease of Use 

PEOU1 0.873 0.710 

PEOU2 0.840 0.633 

PEOU3 0.832 0.769 

Personal Innovativeness with 
IT 

PIIT1 0.795 0.696 

PIIT2 0.892 0.832 

PIIT3 0.875 0.791 

System Self-Efficacy 

SSE1 0.879 0.762 

SSE2 0.951 0.954 

SSE3 0.819 0.747 
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6.3 Post-hoc Analysis Results 

We further examined the changes in the respective impacts of RIM and EM 

across the three post-acceptance usage behaviors. We adopted the statistical method 

suggested by Cohen and his colleagues (Cohen et al. 1990, Cohen et al. 2003) to 

compare a certain independent variable’s impacts on two different dependent 

variables within the same sample. First, we obtained unstandardized path 

coefficients
5
 (see Table 6.8). The unstandardized results in Table 6.8 and the 

standardized results in Table 6.5 are qualitatively consistent. Next, we generated the 

estimated value of one dependent variable, say 
^

RTN . We subtracted 
^

RTN  from EXT, 

i.e., EXT - 
^

RTN . We then regressed this new variable, EXT - 
^

RTN , on the original set 

of independent variables. The resulting path coefficient of a particular independent 

variable and its t-value, respectively, indicate the magnitude and significance of the 

difference in the independent variable’s impacts on EXT and RTN. A significant 

t-value suggests that there is a salient difference in the independent variable’s 

impacts on EXT and RTN. We applied this procedure when comparing each 

motivation’s impacts on RTN and EXT, EXT and INV, and RTN and INV. 

The results (see Table 6.9) suggest that RIM exerts a greater impact on INV than 

on RTN and on INV than on EXT but that no differences in impact were detected 

between RTN and EXT. Meanwhile, as employees display usage behaviors that 

involve more innovativeness and learning, the influence of EM on RTN, EXT, and 

INV decreased significantly. We interpret these differential effects in the discussion 

section.   

 

                                                        
5
 We first obtained the unstandardized latent variable scores for all variables in the research 

model from SmartPLS. Then, we calculated the unstandardized path coefficients using 
multivariate multiple regression analysis in SPSS.  
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Table 6.8 Unstandardized Path Coefficients (Study 3) 

 RTN EXT INV 

RIM 0.208* 0.226* 0.555** 

EM (PU) 0.554** 0.300** 0.142 

Control 
Variables 

AGE -0.019 -0.034** -.008 

EDU -0.135 -0.173* 0.176 

GEN 0.001 0.022 0.138 

PRI 0.014 0.017 -0.005 

TEN -0.021 0.032 0.046 

PIIT 0.085 0.141* 0.043 

SE 0.079 0.142* 0.012 

PEOU 0.043 -0.027 -0.140 

R
2
 40.9% 35.9% 27.7% 

Note: **: p < 0.01, *: p < 0.05, two-tailed test. Unstandardized path coefficients are reported.  

 

 

Table 6.9 Post-hoc Analysis Results (Study 3) 

DV 
IV 

RTN vs. EXT EXT vs. INV RTN vs. INV 

RIM  →βRIM RTN  ≈ →βRIM EXT   →βRIM EXT  < →βRIM INV  →βRIM RTN  < →βRIM INV  

T = -0.072 (n.s.) T = -3.277 (
**
) T = -3.339 (

**
) 

EM  →βEM RTN  > →βEM EXT  →βEM EXT  > →βEM INV  →βEM RTN  > →βEM INV   

T = 2.624 (
**
) T = 1.686 (

**
) T = 3.960 (

**
) 

Conclusion  
1. →βRIM RTN  ≈ →βRIM EXT  < →βRIM INV  

2. →βEM RTN  > →βEM EXT  > →βEM INV  

Note: One-tailed tests were performed as the directional differences were hypothesized. 
**: p < 0.01, *: p < 0.05, n.s.: non-significant.                   
DV: Dependent Variable, IV: Independent Variable 
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Chapter 7. Discussion 

The results reveal important insights with regard to the conceptualization of both 

post-acceptance usage behaviors and intrinsic motivation toward IS use as well as 

the dynamic role of intrinsic motivation and extrinsic motivation in explaining the 

three post-acceptance behaviors. We summarize the findings in Table 7.1 and discuss 

their implications for theory, practice, and future research in the following sections. 

Table 7.1 Theoretical Implications 

A Holistic View on 
Diversified 

Post-Acceptance 
Behaviors 

An Enriched 
Conceptualization of  

Intrinsic Motivation toward IS 
use 

Dynamic Relationships between  
IS Motivations &  

Post-Acceptance Behaviors 

 

  

� Identified three 
distinct 
post-acceptance 
usage behaviors 
(RTN, EXT, and 
INV) that differ in 
their degree of 
innovativeness 
and amount of 
learning 

� Extended 
organizational 
learning theory on 
exploration and 
exploitation to the 
individual-level IS 
use context 

� Appropriated the RIM 
concept from social 
psychology to the IS 
use context 

� Adapted and 
validated RIM 
measures in three 
empirical studies 

� Illustrated the 
superiority of RIM 
over perceived 
enjoyment (PE) in 
explaining attitude 
toward IS use 

� Identified the relative 
importance of RIM versus 
EM in determining distinct 
post-acceptance usage 
behaviors  

� Discovered that RIM’s 
effect on usage behaviors 
increases as the level of 
learning of usage 
behaviors increases from 
exploitation to exploration  

� Discovered that the effect 
of EM on usage behaviors 
decreases as the level of 
innovativeness and 
learning of usage 
behaviors increases 
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7.1 Implications for Theory  

Conceptualization of Post-Acceptance Behaviors 

Our findings suggest that users engage in diverse IS usage behaviors at the 

post-acceptance stage and that a holistic view of the post-acceptance stage requires 

understanding the distinctions and the motivational drivers of each of these 

behaviors (Column 1, Table 7.1). IS use is one of the most critical elements in the 

causal chain from IS implementation to individual performance and organizational 

success (DeLone and McLean 1992, Seddon 1997). Prior IS literature has commonly 

treated IS use as a broad behavioral category and has examined it in the forms of 

duration or frequency (e.g., van der Heijden 2004, Venkatesh et al. 2003). Though 

these assessment approaches capture the quantity of a user’s engagement with an IS, 

they overlook the pluralistic nature of IS use in the post-acceptance phase and do not 

make important qualitative distinctions between the different behaviors. We propose 

that IS usage behaviors expand during the post-acceptance stage and that multiple 

behaviors need to be understood. At the post-acceptance stage, employees are 

comfortable using a certain number of functions to support their daily duties 

(Jasperson et al. 2005, Saga and Zmud 1994). We differentiate among three 

post-acceptance usage behaviors (routine use, extended use, and innovative use) 

using the theoretical lenses of innovativeness and learning. Our choice of these 

theoretical perspectives enables us to make important distinctions in the 

requirements of each of these behaviors to acquire or create new knowledge for 

innovation (Benner and Tushman 2003, Cohen and Levinthal 1990, Gupta et al. 2006, 

McGrath 2001). At the same time, given that IS use is ‘an appropriate measure of IS 

success in most cases’ (DeLone and McLean 2003), theorization of the three 

concrete post-acceptance usage behaviors also helps push forward the notion of IS 
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success. 

Furthermore, we appropriate the concepts of exploration and exploitation from 

organizational learning literature to understand individual-level behaviors. 

Exploration and exploitation are two important learning strategies. While researchers 

acknowledge that the concepts of exploration and exploitation can be applied at 

various levels within organizations, the current literature has predominantly 

examined the distinctions in these learning behaviors at the macro-level unit of 

analysis (Gupta et al. 2006, March 1991). Interestingly, the studies at the individual 

unit of analysis that have drawn on these concepts have also viewed exploration and 

exploitation as organizational strategies for learning (e.g., Miller et al. 2006, Taylor 

and Greve 2006). Our study demonstrates that the twin concepts of exploration and 

exploitation are useful to differentiate individual-level post-acceptance usage 

behaviors. Specifically, our study suggests that INV represents exploration, EXT 

represents exploitation, and RTN represents exploitation that is limited to IS use 

based on managerial expectations.  

A Multidimensional Perspective of Intrinsic Motivation toward IS Use  

We advance the IS motivation literature by introducing a multidimensional 

conceptualization of intrinsic motivation toward IS use (Column 2, Table 7.1): rich 

intrinsic motivation (RIM). Intrinsic motivation toward IS use has been 

conceptualized in prior IS studies as perceived enjoyment (PE), leading it to be 

evaluated in hedonic IS contexts (van der Heijden 2004) and not in workplace IS 

contexts. We contribute to the IS motivation literature by appropriating the 

tri-dimensional intrinsic motivation concept to the IS use context. Drawing on the 

intrinsic motivation literature in social psychology (Vallerand 1997, Vallerand et al. 

1997), we argue that intrinsic motivation toward IS use is comprised of enjoyment 
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not only from the activity of using IS but also from the satisfaction and fulfillment 

that users experience when overcoming difficulties or learning new things in using 

the IS. We validate the multidimensional conceptualization of RIM in each of the 

three empirical studies and also demonstrate in Study 2 that RIM has superior 

predictive power relative to PE in explaining user attitude toward IS use. By 

validating the construct across two types of IS (i.e., BIS and CSS) and across 

employees at three telecom service organizations, we extend the generalizability of 

the tri-dimensional intrinsic motivation concept to go beyond past studies in social 

psychology, which were conducted in various contexts such as education (Vallerand 

et al. 1993) and sports (Pelletier et al. 1995).  

Elaborating the Relative Role of Intrinsic Motivation and Extrinsic Motivation   

We contribute to our understanding of the relationships between IS use 

motivations and IS use in the post-acceptance stage of IS implementation in 

organizations. With the enriched conceptualization of post-acceptance behaviors and 

intrinsic motivation toward IS use, we identify the dynamic relationships between 

IS motivations and post-acceptance behaviors (Column 3, Table 7.1). We found that 

RIM had a weaker impact than EM on RTN (H1) and that the importance of RIM 

relative to EM increased for usage behaviors that involved higher levels of 

innovativeness and learning (H2). Extrinsic motivation, commonly defined as 

perceived usefulness, has been regarded as the most important determinant for 

general IS use (Davis et al. 1989, 1992, Legris et al. 2003, Venkatesh et al. 2003). 

While it is true that IS use in workplaces is influenced by utilitarian considerations 

(van der Heijden 2004), our study identifies the critical role of intrinsic motivation in 

stimulating post-acceptance usage behaviors (EXT and INV) where employees 

engage in IS use above and beyond the minimal compliant requirements that are 



 

 71 

established by management. More broadly, we advance our knowledge of the 

relative importance of intrinsic motivation and extrinsic motivation for 

post-acceptance usage behaviors. Several organizational studies suggest that intrinsic 

motivation, as compared to extrinsic motivation, promotes more constructive 

performance within organizations (e.g., Amabile 1985, Blais et al. 1990, Hennessey 

1989, Vallerand 1997). However, our findings suggest that the relative importance of 

intrinsic motivation to extrinsic motivation is subject to the specific nature of 

employees’ behavior. In particular, intrinsic motivation is less effective than extrinsic 

motivation in affecting behavior that represents compliance to managerial 

expectations and standards (i.e., RTN).  

Finally, our post-hoc analysis provides insights into the effects of RIM and EM, 

respectively, on each of the three usage behaviors. Specifically, we found the effect 

of RIM to be stronger for INV than for RTN and EXT but not to be different between 

RTN and EXT (see Table 6.10). The twin concepts of exploration and exploitation 

may offer a possible explanation for this finding. As theorized earlier, while EXT 

and INV epitomize exploitative and explorative IS use, respectively, RTN can be 

viewed as an exceptional form of exploitation that involves the minimum amount of 

learning. In other words, RTN and EXT, though different in the amount of learning 

they require, are both exploitative in nature. INV, which is demanding in mental 

concentration and cognitive flexibility, usually requires a much higher level of 

intrinsic motivation than either RTN or EXT (Louis and Sutton 1991). By contrast, 

IS exploitation behaviors, such as RTN and EXT, entail significantly less learning 

than IS exploration behaviors, such as INV (Gupta et al. 2006, March 1991). 

Consequently, the impacts of intrinsic motivation on RTN and EXT may be too 

trivial to be differentiated between.   
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Due to the challenging nature of innovation and learning, past literature has 

focused on the impacts of intrinsic motivation rather than on extrinsic motivation 

(e.g., Amabile 1996, MacKenzie et al. 2001, Piccolo and Colquitt 2006, Shin and 

Zhou 2003). However, we found that in the presence of intrinsic motivation, the 

influence of extrinsic motivation on usage behaviors decreases as the levels of 

innovativeness and learning increase. We draw on the job satisfaction literature to 

interpret this finding. Past research has observed that when performing tasks that 

involve less innovativeness and learning, employees need more extrinsic rewards, 

interpret organizational rewards as material, and are less interested in intrinsic 

rewards (Kalleberg and Griffin 1978, Locke 1976, Ronen and Sadan 1984). This 

may explain why the influence of extrinsic innovation is most powerful for the least 

innovative behavior (i.e., RTN), moderate for the incrementally innovate behavior 

(i.e., EXT), and least effective for the most innovative behavior (i.e., INV).  

Relative Weights of Predictors 

Finally, our application of the relative weight statistical technique also 

contributes to IS research. Traditional statistical techniques typically evaluate the 

importance of a new independent variable (IV) based on its incremental contribution 

to the R2 of the dependent variable (DV) above and beyond the set of existing IVs. 

This approach assumes that the effect of the new IV is independent of the effects of 

existing IVs, yet the reality is that IVs are usually not orthogonal to one another in 

organizational research (LeBreton et al. 2007). The relative weight approach 

addresses this issue by taking the influence of other IVs on the DV into consideration; 

it is thus capable of evaluating the new IV’s unique contribution to the overall R2 of 

the DV in the presence of other IVs (Johnson 2000, LeBreton et al. 2007). To our 

knowledge, the statistical concept of relative weight has not been applied in the IS 
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field. Given its value in offering insights to the unique predictive power of each IV, 

we believe the technique has significant potential for IS research. 

 

7.2 Implications for Practice  

For practitioners, the three IS usage behaviors examined in this study (i.e., RTN, 

EXT, and INV) collectively present a more comprehensive picture regarding the 

diversity of employees’ behaviors during the post-acceptance stage. Our results 

reveal qualitative differences among the three usage behaviors. That is, each of these 

behaviors is associated with a distinct amount of innovativeness and learning. Thus, 

during the post-acceptance stage, practitioners are advised to pay attention to the 

quality of IS use above and beyond the quantity of IS use (e.g., time and frequency) 

(Boudreau and Seligman 2005, Hsieh and Wang 2007).  

In addition, the RIM concept points out three different sources of intrinsic 

motivation toward IS use. While the sensations derived from interacting with an IS 

may be enjoyable for employees, the sense of fulfillment and accomplishment when 

overcoming difficulties or learning new things in using an IS are even more innately 

rewarding. Toward this end, managers can cultivate employees’ intrinsic motivation 

toward IS use by taking several actions. To stimulate employees’ intrinsic motivation 

toward accomplishment, managers should make the needed resources available to 

assist employees when they encounter difficulties in using an IS. Managers can also 

help employees to set up meaningful performance objectives that could be 

accomplished through employees’ effective IS use (Malone 1981). To enhance 

employees’ intrinsic motivation to know, managers should foster a learning 

environment in which co-workers are ready to learn and share knowledge with each 

other so as to satisfy their curiosity. Constructive feedback from managers on 
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employees’ IS-use-related performance can also nurture employees’ intrinsic 

motivation to know (Malone 1981). Finally, to increase employees’ intrinsic 

motivation to experience stimulation, managers can focus on offering more 

entertaining user interfaces or fantasy training programs (Venkatesh 1999). 

In addition, managers may tactically emphasize certain types of motivations 

among employees for the desired usage behaviors. Specifically, our findings suggest 

that RTN is primarily driven by extrinsic motivation, EXT is affected by both, and 

INV is mainly determined by intrinsic motivation. Thus, when the situation requires 

employees to display routine use, managers can focus on enhancing employees’ 

extrinsic motivation by placing an emphasis on the rewards that employees can 

obtain by applying the installed IS in a manner that is consistent with normal work 

processes. When the predefined use is no longer appropriate and incrementally- and 

even radically-innovative usage behaviors are desirable, managers can pay more 

attention to increasing employees’ intrinsic motivation toward IS use.   

7.3 Limitations and Future Research 

 Despite of its contributions to theory and practice, this paper has several 

limitations, which also give opportunities for future research. To begin with, while 

the core construct, RIM, is validated across three empirical settings (Studies 1, 2, and 

3), the research hypotheses are tested against one specific IS in a single telecom 

service organization (Study 3). Although the confounding effects were controlled by 

collecting data from a single site, including several control variables, and performing 

CMB tests, caution should still be exercised when generalizing the findings to other 

technological, organizational, and industrial contexts. Also, the cultural differences 

between Eastern and Western counties could be another concern with regard to result 

generalizability. As such, we encourage future studies to examine the proposed 
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research model and hypotheses in different technological, organizational, and 

cultural settings. 

Next, we apply the concept of RIM specifically to the IS use context. Given the 

richness and comprehensiveness of the RIM concept, we recommend future studies 

to appropriate RIM to other IS contexts, especially those contexts in which intrinsic 

motivation may play an important role, e.g., IS project development (Roberts et al. 

2006, Shah 2006) and knowledge management (Ko et al. 2005, Wasko and Faraj 

2005). In addition, interested scholars may endeavor to identify the corresponding 

antecedents and consequences of RIM in the IS use context (Vallerand and Fortier 

1998, Vallerand 1997). For instance, this paper has validated that RIM has contextual 

effects on various post-acceptance usage behaviors. Future studies can possibly 

examine the antecedents and other behavioral outcomes of RIM in the IS use context. 

In addition, we suggest that researchers may further refine the measurement items of 

intrinsic motivation in a way that is more consistent with the ones of extrinsic 

motivation in future studies. For example, the items for intrinsic motivation toward 

accomplishment could be adapted as ‘In using the system, I derive a lot of personal 

satisfaction while mastering certain difficult skills’. As such, the measurement 

instrument bias for path comparison analysis between intrinsic motivation and 

extrinsic motivation could be reduced. 

Scholars may link our research findings with the rich body of motivation 

literature in social psychology. For example, the conceptualization and 

operationalization of extrinsic motivation toward IS use could be further enriched. 

Deci and Ryan (1985, 2002) propose to differentiate four types of extrinsic 

motivations, including external regulation, introjected regulation, integrated 

regulation, and identified regulation. Extrinsic motivation in our study is similar to 
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introjected regulation and external regulation (Vallerand and Fortier 1998). The more 

constructive forms of extrinsic motivations, like integrated and identified regulation, 

have received limited attention in IS research. We suggest that interested researchers 

devote efforts in developing definitions and measurements for the above four types 

of extrinsic motivations for IS-related phenomenon so as to further leverage the 

profound knowledge in motivation literature.  

Moreover, each of the three investigated usage behaviors is associated with 

different levels of innovativeness and learning and could, in theory, enhance 

individual and organizational performance in different manners. For instance, RTN, 

which signifies employees’ familiarity with IS use, can facilitate the integration 

between IS and work processes (Saga and Zmud 1994); EXT may help employees 

deepen their knowledge about IS use and expand their capabilities to perform tasks 

better (Saga and Zmud 1994); and INV allows employees to capitalize the value 

potential of the implemented IS and advance the IS utilization to the next level 

(Jasperson et al. 2005, Kwon and Zmud 1987). As of now, the above contributions of 

the three post-acceptance behaviors are still hypothetical and require further 

empirical verification. To advance our theoretical understanding with regard to the 

significance of post-acceptance usage behaviors, more effort is needed to investigate 

the performance impacts of these usage behaviors.  

Finally, while our paper focuses on RTN, EXT, and INV, there are other types of 

post-acceptance usage behaviors that deserve further attention. For example, 

adaptive use (Sun and Zhang 2008) is a higher-order construct, containing four 

alternative aspects of IS-feature application: trying new features, feature substitution, 

feature combination, and feature repurposing. These four adaptive use dimensions 

are interesting and worth investigation. Integrative use, another post-acceptance 
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usage behavior, is defined as employees’ application of an IS to establish or enhance 

work flow linkages among a set of tasks (Saga and Zmud 1994). Nevertheless, some 

employees, like frontline operators, usually do not have the authority to modify 

work-flow linkages between tasks. Therefore, we suggest researchers who are 

interested in studying post-acceptance behaviors carefully select research contexts, 

including specific types of IS and user groups, in order to capture the behaviors of 

interest. Researchers could also incorporate the task dimension, which is not yet 

covered in our study, as an alternative way to further discuss different 

post-acceptance usage behaviors (e.g., Hsieh and Zmud 2006).  
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Chapter 8. Conclusion 

We differentiate among three important post-acceptance usage 

behaviors—routine use, extended use, and innovative use—and conceptualize them, 

respectively, as behaviors of minimum, incremental, and radical forms of innovation 

and learning. Drawing on motivation theory, we identify extrinsic motivation and 

intrinsic motivation as the antecedents of these behaviors. We introduce and validate 

the rich intrinsic motivation (RIM) construct as a more comprehensive 

conceptualization of intrinsic motivation for IS use. Our results across three 

empirical studies reveal that 1) rich intrinsic motivation consists of three core 

dimensions: intrinsic motivation toward accomplishment, intrinsic motivation to 

know, and intrinsic motivation to experience stimulation; 2) rich intrinsic motivation 

outperforms perceived enjoyment in accounting for users’ attitude toward IS use; and 

3) the importance of rich intrinsic motivation relative to extrinsic motivation 

increases for usage behaviors with higher levels of innovativeness and learning. This 

study represents a significant advance in our theoretical understanding of 

post-acceptance usage behaviors, IS use motivations, and the relationship between IS 

use motivations and post-acceptance behaviors. The results provide insights for 

practitioners to motivate employees to apply the installed organizational IS to higher 

levels so as to extract the value potential of implemented IS more fully. 
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Appendix I Questionnaire for Study 1 

关于员工使用 XXX 系统情况的问卷调查 

香港香港香港香港                            九龙九龙九龙九龙                        红磡红磡红磡红磡    

Hung Hom   Kowloon   Hong Kong 

致 

参与调查的各位员工：    

您好！首先，衷心感谢各位参与此项目研究，这份调查问卷是由香港理工

大学信息系统使用研究小组设计，旨在研究公司员工信息系统使用的状况。所

有资料只作科学研究，调查资料将会保密，研究结果只展现综合数据研究结果只展现综合数据研究结果只展现综合数据研究结果只展现综合数据，，，，不涉及不涉及不涉及不涉及

任何个人信息任何个人信息任何个人信息任何个人信息。 

问卷中的所提及的问卷中的所提及的问卷中的所提及的问卷中的所提及的 XXXXXXXXXXXX 系统系统系统系统均是指均是指均是指均是指公司所建立的 XXX 信息系统。。。。    

由于研究结果的可靠性高度取决于阁下对问题的认真和客观回答，请您填

写此问卷时，细心阅读各项问题，不要漏答, , , , 并并并并真实地表达您的感受真实地表达您的感受真实地表达您的感受真实地表达您的感受。。。。您所提

供的资料对我们的研究会有很大帮助。阁下如希望进一步了解研究结果，或您

对此项研究有任何疑问和建议，请通过下列联系方式与我们联系。 

最后，对您的参与及帮助表示衷心的感谢！ 

            谢博安  博士 

                                    香港理工大学管理及市场学系 

                                    电话  852-2766-7359 

                                    邮件  jj.hsieh@ 

            李希熙  博士研究生 

                                    香港理工大学管理及市场学系 

                                    邮件  0690
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    第一第一第一第一部分部分部分部分：：：：以下是关于您对    使使使使使使使使用用用用用用用用 XXXXXX 系系系系系系系系统统统统统统统统  的感受。请您仔

细阅读以下句子，并在适当的数字上画圈。    

非
常
不
同
意

非
常
不
同
意

非
常
不
同
意

非
常
不
同
意    

不
同
意

不
同
意

不
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意

不
同
意    
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点
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同
意

有
点
不
同
意

有
点
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同
意

有
点
不
同
意    
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确
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不
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点
同
意
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点
同
意

有
点
同
意

有
点
同
意    

同
意
同
意
同
意
同
意    

非
常
同
意

非
常
同
意

非
常
同
意

非
常
同
意    

例题例题例题例题：：：：使用 XXX 系统给我日常工作带来便利。     1 2 3 4 5 6 7 

1. 我使用 XXX 系统是因为：对该系统有更深入了解时所带来的

乐趣。 
1 2 3 4 5 6 7 

2. 我使用 XXX 系统是因为：使用该系统学习到新事物时所带来

的乐趣。 
1 2 3 4 5 6 7 

3. 我使用 XXX 系统是因为：使用该系统学习到新技能时所带来

的乐趣。 
1 2 3 4 5 6 7 

 

1. 我使用 XXX 系统是因为：当我掌握该系统高难度使用技术

时，我感到很满足。 
1 2 3 4 5 6 7 

2. 我使用 XXX 系统是因为：当我在使用过程中改善我的不足

时，我感到很愉快。 
1 2 3 4 5 6 7 

3. 我使用 XXX 系统是因为：当我使用该系统渐趋完美时，我感

到很满足。 
1 2 3 4 5 6 7 

4. 我使用 XXX 系统是因为：当我能够克服该系统使用中的困难

时候，我感到很满足。 
1 2 3 4 5 6 7 

 

1. 我使用 XXX 系统是因为：使用该系统时是令人愉快的。 1 2 3 4 5 6 7 

2. 我使用 XXX 系统是因为：使用该系统的实际过程是令人愉快

的。 
1 2 3 4 5 6 7 

3. 我使用 XXX 系统是因为：使用该系统是一种乐趣。 1 2 3 4 5 6 7 

第第第第二二二二部分部分部分部分：：：：本部分的资料只只只只只只只只供供供供供供供供研研研研研研研研究究究究究究究究，所有资料都不会告诉其它人员｡ 请放心回答，在填

写实际情况，或在合适的选项上打“�”。 
 

1. 性别： □ 女      □ 男 

2. 年龄：          （周岁） 

3. 教育程度： 

□小学或以下   □初中   □高中/中专  □大专   □大学   □硕士   □博士 

4. 您从事目前工作岗位的时间（合计）：         （年）         （月） 

5. 您使用 XXX 系统多长时间（合计）：         （年）         （月） 

感感感感感感感感谢谢谢谢谢谢谢谢您您您您您您您您对对对对对对对对本本本本本本本本次次次次次次次次调调调调调调调调查查查查查查查查的的的的的的的的支支支支支支支支持持持持持持持持！！！！！！！！        
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Appendix II Questionnaire for Study 2 

关于员工使用 XXX 系统情况的问卷调查 

香港香港香港香港                            九龙九龙九龙九龙                        红磡红磡红磡红磡    

Hung Hom   Kowloon   Hong Kong 

致 

参与调查的各位员工：    

您好！首先，衷心感谢各位参与此项目研究，这份调查问卷是由香港理工

大学信息系统使用研究小组设计，旨在研究公司员工信息系统使用的状况。所

有资料只作科学研究，调查资料将会保密，研究结果只展现综合数据研究结果只展现综合数据研究结果只展现综合数据研究结果只展现综合数据，，，，不涉及不涉及不涉及不涉及

任何个人信息任何个人信息任何个人信息任何个人信息。 

问卷中的所提及的问卷中的所提及的问卷中的所提及的问卷中的所提及的 XXXXXXXXXXXX 系统系统系统系统均是指均是指均是指均是指公司所建立的 XXX 信息系统。。。。    

由于研究结果的可靠性高度取决于阁下对问题的认真和客观回答，请您填

写此问卷时，细心阅读各项问题，不要漏答, , , , 并并并并真实地表达您的感受真实地表达您的感受真实地表达您的感受真实地表达您的感受。。。。您所提

供的资料对我们的研究会有很大帮助。阁下如希望进一步了解研究结果，或您

对此项研究有任何疑问和建议，请通过下列联系方式与我们联系。 

最后，对您的参与及帮助表示衷心的感谢！ 

            谢博安  博士 

                                    香港理工大学管理及市场学系 

                                    电话  852-2766-7359 

                                    邮件  jj.hsieh@ 

            李希熙  博士研究生 

                                    香港理工大学管理及市场学系 

                                    邮件  0690 
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    第一第一第一第一部分部分部分部分：：：：以下是关于您对    使使使使使使使使用用用用用用用用 XXXXXX 系系系系系系系系统统统统统统统统  的感受。请您仔

细阅读以下句子，并在适当的数字上画圈。    
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非
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同
意

非
常
同
意

非
常
同
意    

例题例题例题例题：：：：使用 XXX 系统给我日常工作带来便利。     1 2 3 4 5 6 7 

1. 使用 XXX 系统能使我更快地完成任务。 1 2 3 4 5 6 7 

2. 使用 XXX 系统能增进我的工作绩效。 1 2 3 4 5 6 7 

3. 使用 XXX 系统能提高我的工作效率。 1 2 3 4 5 6 7 

4. 使用 XXX 系统能够改进我工作的有效性。 1 2 3 4 5 6 7 

 

1. 对我来说，学习使用 XXX 系统是容易的。 1 2 3 4 5 6 7 

2. 我觉得使用 XXX 系统去做我想做的事情是很容易的。 1 2 3 4 5 6 7 

3. 我与 XXX 系统的互动是清晰而且容易理解的。 1 2 3 4 5 6 7 

4. 我觉得与 XXX 系统的互动是很有弹性的. 1 2 3 4 5 6 7 

 

4. 我使用 XXX 系统是因为：对该系统有更深入了解时所带来的

乐趣。 
1 2 3 4 5 6 7 

5. 我使用 XXX 系统是因为：使用该系统学习到新事物时所带来

的乐趣。 
1 2 3 4 5 6 7 

6. 我使用 XXX 系统是因为：使用该系统学习到新技能时所带来

的乐趣。 
1 2 3 4 5 6 7 

 

5. 我使用 XXX 系统是因为：当我掌握该系统高难度使用技术

时，我感到很满足。 
1 2 3 4 5 6 7 

6. 我使用 XXX 系统是因为：当我在使用过程中改善我的不足

时，我感到很愉快。 
1 2 3 4 5 6 7 

7. 我使用 XXX 系统是因为：当我使用该系统渐趋完美时，我感

到很满足。 
1 2 3 4 5 6 7 

8. 我使用 XXX 系统是因为：当我能够克服该系统使用中的困难

时候，我感到很满足。 
1 2 3 4 5 6 7 

 

4. 我使用 XXX 系统是因为：使用该系统时是令人愉快的。 1 2 3 4 5 6 7 

5. 我使用 XXX 系统是因为：使用该系统的实际过程是令人愉快

的。 
1 2 3 4 5 6 7 

6. 我使用 XXX 系统是因为：使用该系统是一种乐趣。 1 2 3 4 5 6 7 
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第第第第二二二二部分部分部分部分：：：：以下是关于您以下是关于您以下是关于您以下是关于您对对对对该该该该系统系统系统系统的态度的态度的态度的态度。。。。请从下列每个问题每个问题每个问题每个问题的答案选

项中，各圈选出一个您认为最恰当的，并在相应的答案上画并在相应的答案上画并在相应的答案上画并在相应的答案上画

圈圈圈圈。 

    

总得来说，使用该系统会是： (请答每一题请答每一题请答每一题请答每一题，，，，共五题共五题共五题共五题) 

1. 1 非常不值得肯

定 
2 不值得肯定 3 中立 4 值得肯定 5 非常值得肯定 

2. 1 非常不好 2 不好 3 中立 4 好  5 非常好 

3. 1 非常有害 2 有害 3 中立 4 有益 5 非常有益 

4. 1 非常无生产益

的 
2 无生产效益的 3 中立 4 有生产效益

的 

5 非常有生产效益

的 
5. 1 非常无效的 2 无效的 3 中立 4 有效的 5 非常有效的 

 

 

第第第第三三三三部分部分部分部分：：：：本部分的资料只只只只只只只只供供供供供供供供研研研研研研研研究究究究究究究究，所有资料都不会告诉其它人员｡ 请放心回答，在填

写实际情况，或在合适的选项上打“�”。 

 
 

1. 性别： □ 女      □ 男 

2. 年龄：          （周岁） 

3. 教育程度： 

□小学或以下   □初中   □高中/中专  □大专   □大学   □硕士   □博士 

4. 您从事目前工作岗位的时间（合计）：         （年）         （月） 

5. 您使用 XXX 系统多长时间（合计）：         （年）         （月） 

 
 

感感感感感感感感谢谢谢谢谢谢谢谢您您您您您您您您对对对对对对对对本本本本本本本本次次次次次次次次调调调调调调调调查查查查查查查查的的的的的的的的支支支支支支支支持持持持持持持持！！！！！！！！        
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Appendix III Questionnaire for Study 3 

关于员工使用 XXX 系统情况的问卷调查 

香港香港香港香港                            九龙九龙九龙九龙                        红磡红磡红磡红磡    

Hung Hom   Kowloon   Hong Kong 

致 

参与调查的各位员工：    

您好！首先，衷心感谢各位参与此项目研究，这份调查问卷是由香港理工

大学信息系统使用研究小组设计，旨在研究公司员工信息系统使用的状况。所

有资料只作科学研究，调查资料将会保密，研究结果只展现综合数据研究结果只展现综合数据研究结果只展现综合数据研究结果只展现综合数据，，，，不涉及不涉及不涉及不涉及

任何个人信息任何个人信息任何个人信息任何个人信息。 

问卷中的所提及的问卷中的所提及的问卷中的所提及的问卷中的所提及的 XXXXXXXXXXXX 系统系统系统系统均是指均是指均是指均是指公司所建立的 XXX 信息系统。。。。    

由于研究结果的可靠性高度取决于阁下对问题的认真和客观回答，请您填

写此问卷时，细心阅读各项问题，不要漏答, , , , 并并并并真实地表达您的感受真实地表达您的感受真实地表达您的感受真实地表达您的感受。。。。您所提

供的资料对我们的研究会有很大帮助。阁下如希望进一步了解研究结果，或您

对此项研究有任何疑问和建议，请通过下列联系方式与我们联系。 

最后，对您的参与及帮助表示衷心的感谢！ 

            谢博安  博士 

                                    香港理工大学管理及市场学系 

                                    电话  852-2766-7359 

                                    邮件  jj.hsieh@ 

            李希熙  博士研究生 

                                    香港理工大学管理及市场学系 

                                    邮件  0690
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    第一第一第一第一部分部分部分部分：：：：以下是关于您对    使使使使使使使使用用用用用用用用 XXXXXX 系系系系系系系系统统统统统统统统  的感受。请您仔

细阅读以下句子，并在适当的数字上画圈。    

非
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常
不
同
意

非
常
不
同
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非
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确
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非
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非
常
同
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例题例题例题例题：：：：使用 XXX 系统给我日常工作带来便利。     1 2 3 4 5 6 7 

1. 我可以自信地使用 XXX 系统。 1 2 3 4 5 6 7 

2. 我可以容易地自行操作 XXX 系统。 1 2 3 4 5 6 7 

3. 如果周围没有人告诉我如何做，我也能使用 XXX 系统完成工

作任务。 
1 2 3 4 5 6 7 

 

1. 使用 XXX 系统能使我更快地完成任务。 1 2 3 4 5 6 7 

2. 使用 XXX 系统能增进我的工作绩效。 1 2 3 4 5 6 7 

3. 使用 XXX 系统能提高我的工作效率。 1 2 3 4 5 6 7 

4. 使用 XXX 系统能够改进我工作的有效性。 1 2 3 4 5 6 7 

 

1. 对我来说，学习使用 XXX 系统是容易的。 1 2 3 4 5 6 7 

2. 我觉得使用 XXX 系统去做我想做的事情是很容易的。 1 2 3 4 5 6 7 

3. 我与 XXX 系统的互动是清晰而且容易理解的。 1 2 3 4 5 6 7 

4. 我觉得与 XXX 系统的互动是很有弹性的. 1 2 3 4 5 6 7 

 

1. 我使用 XXX 系统是因为：对该系统有更深入了解时所带来的

乐趣。 
1 2 3 4 5 6 7 

2. 我使用 XXX 系统是因为：使用该系统学习到新事物时所带来

的乐趣。 
1 2 3 4 5 6 7 

3. 我使用 XXX 系统是因为：使用该系统学习到新技能时所带来

的乐趣。 
1 2 3 4 5 6 7 

 

1. 我使用 XXX 系统是因为：当我掌握该系统高难度使用技术

时，我感到很满足。 
1 2 3 4 5 6 7 

2. 我使用 XXX 系统是因为：当我在使用过程中改善我的不足

时，我感到很愉快。 
1 2 3 4 5 6 7 

3. 我使用 XXX 系统是因为：当我使用该系统渐趋完美时，我感

到很满足。 
1 2 3 4 5 6 7 

4. 我使用 XXX 系统是因为：当我能够克服该系统使用中的困难

时候，我感到很满足。 
1 2 3 4 5 6 7 

 

 



 

 107

第第第第一一一一部分部分部分部分（（（（续续续续））））：：：：以下是关于您对    使使使使使使使使用用用用用用用用 XXXXXX 系系系系系系系系统统统统统统统统    的感受。请

您仔细阅读以下句子，并在适当的数字上画圈。    
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意

非
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同
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1. 我使用 XXX 系统是因为：使用该系统时是令人愉快的。 1 2 3 4 5 6 7 

2. 我使用 XXX 系统是因为：使用该系统的实际过程是令人愉快

的。 
1 2 3 4 5 6 7 

3. 我使用 XXX 系统是因为：使用该系统是一种乐趣。 1 2 3 4 5 6 7 

 

1. XXX 系统的使用已经融入到我的日常工作中。 1 2 3 4 5 6 7 

2. XXX 系统的使用已整合为我日常工作的一部分。 1 2 3 4 5 6 7 

3. 现在，使用 XXX 系统的已是我日常工作的一部分。 1 2 3 4 5 6 7 

 

1. 我经常会使用到多于平常使用的 XXX 系统功能来支持我的

工作。 
1 2 3 4 5 6 7 

2. 我学习并使用了新的 XXX 系统功能来支持我的工作。 1 2 3 4 5 6 7 

3. 我 没有没有没有没有    尝试使用 XXX 系统功能中任何一个新的功能。 1 2 3 4 5 6 7 

4. 我 没有没有没有没有    必要花力气去进一步理解 XXX 系统功能中的功能

会怎样更好地支持我工作。 
1 2 3 4 5 6 7 

5. 我使用了例行性以外的功能(指 XXX 系统功能中的功能)来

支持我的工作。 
1 2 3 4 5 6 7 

 

1. 我找到了 XXX 系统功能的新用途来帮助我的工作绩效。 1 2 3 4 5 6 7 

2. 我通过新颖的方式来使用 XXX 系统功能以支持我的工作。 1 2 3 4 5 6 7 

3. 我开发了基于 XXX 系统功能的新应用来支持我的工作。 1 2 3 4 5 6 7 

4. 我试着用 XXX 系统功能来支撑当初该系统没有涵盖到的工

作任务。 
1 2 3 4 5 6 7 

 

第第第第二二二二部分部分部分部分：：：：本部分有关您 个个个个个个个个人人人人人人人人使使使使使使使使用用用用用用用用一一一一一一一一般般般般般般般般信信信信信信信信息息息息息息息息技技技技技技技技术术术术术术术术  的调查。请

您仔细阅读以下句子，并在适当的数字上画圈。 
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1. 如果我听说过一个新的信息技术，我希望寻求尝试

这种新技术的方法。  
1 2 3 4 5 6 7 

2. 在我的同事当中，我会首先尝试使用新的信息技

术。  
1 2 3 4 5 6 7 

3. 我喜欢尝试使用新的信息技术。  1 2 3 4 5 6 7 
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第三部分第三部分第三部分第三部分：：：：本部分的资料只只只只只只只只供供供供供供供供研研研研研研研研究究究究究究究究，所有资料都不会告诉其它人员｡ 请放心回答，在填

写实际情况，或在合适的选项上打“�”。 

 
 

1. 性别： □ 女      □ 男 

2. 年龄：          （周岁） 

3. 教育程度： 

□小学或以下   □初中   □高中/中专  □大专   □大学   □硕士   □博士 

4. 您从事目前工作岗位的时间（合计）：         （年）         （月） 

5. 您使用 XXX 系统多长时间（合计）：         （年）         （月） 

 
 

感感感感感感感感谢谢谢谢谢谢谢谢您您您您您您您您对对对对对对对对本本本本本本本本次次次次次次次次调调调调调调调调查查查查查查查查的的的的的的的的支支支支支支支支持持持持持持持持！！！！！！！！        

 




