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Abstract: The purpose of this paper is revisit information system (IS) models in the context of 
technology usage and technology resistance. Also, this literature review paper discuss on the most 
influential models in success of technology adoption as well as technology resistance. This paper is 
perhaps that first that combined all IS models (adoption of technology and technology resistance) with 
managerial performance in single study.  
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INTRODUCTION 
 
 Understanding the factors as part of the causes to the success of systems implementation efforts is a central 
concern in the field of IS (Jiang et al., 2000; Norzaidi et al., 2011). Thus, previous studies on technology-
individual performance measures suggested a few number of IS success measures. For instance, Zmud (1979) 
focused on systems usage, end user satisfaction and user performance. These factors, nevertheless, are 
inconsistencies in their relationships (Szajna, 1993). Therefore, besides Zmud’s (1979) measurement, a number 
of candidate models were developed. There are several theories of IS success measures. The most commonly 
referred theories are Technology Acceptance Model (TAM); DeLone and McLean IS Success Model (DMISM) 
and Task-Technology Fit (TTF) (Venkatesh et al., 2003). Another innovation of model that combined usage, 
resistance and user satisfaction was introduced by Norzaidi et al., (2007). This model is a combination of task-
technology fit (Goodhue and Thompson, 1995), DeLone and Mclean (1996) as well as Technology Acceptance 
Model (Davis, 1989), and finally called as Techproved model. To date this model had won several innovation 
recognitions from Genève, Brussels, Seoul, and Kuala Lumpur (Norzaidi et al, 2009). Concisely, there are many 
models created to comprehend on how human and technology interact and how technology adoption could 
manipulate managerial performance. However, so far, there is little studies that intricate on each model in single 
study, which it show gap of knowledge. Moreover, most of previous studies are outmoded and topical study on 
the matter is vital. The following is a brief explanation on each model. 
 
Review of Literature: 
Technology Acceptance Model (TAM): 
 The Technology Acceptance Model (TAM), first introduced by Davis (1986) is an adaptation of Theory of 
Reasoned Action (TRA) specially tailored for modelling user acceptance of Information Technology (IT) (Al-
Gahtani and King, 1999; Norzaidi et al., 2007; 2011; Norzaidi and Intan Salwani, 2011). The goal of TAM is to 
provide an explanation of the determinants of computer acceptance that is general, capable of explaining user 
behaviour across a broad range of end-user computing technologies and user perceptions (Davis, 1989). This 
model comprises a few components, such as external variables, perceived usefulness (PU), perceived ease of use 
(PEOU), attitude towards using (A), behavioural intention to use (BI), and actual usage. Figure I show the TAM 
model and how each factor relates to each other. 
 This model postulates on two particular beliefs, PU, and PEOU, are primary relevance for computer 
acceptance behaviours. TAM postulates that computer usage is determined by BI, but differs in that BI is 
viewed as being jointly determined by the person’s attitude toward using the systems (A) and PU. In addition, 
PU and PEOU jointly determine A. Davis et al. (1989) indicate that; 
 
1) People’s computer use can be predicted reasonably well from their intentions. 
2) Perceived usefulness is a major determinant of people’s intentions to use computers. 
3) Perceived ease of use is a significant secondary determinant of people’s intentions to use computers. 
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Fig. 1: Technology Acceptance Model (1989). 
 
 To test TAM, Davis (1989) conducted two studies involving a total of 152 users and 4 application 
programs. The measure were refined and streamlined, resulting in two six-item scales with reliabilities of 0.98 
for usefulness and 0.94 for ease of use. Perceived usefulness was significantly correlated with both self-reported 
current usage (r=0.63, study 1) and reported self-predicted future usage (r=0.85, study 2). Perceived ease of use 
was also significantly correlated with current usage (r=0.45, study 1) and future usage (r=0.59, study 2). In 
addition, usefulness had a significantly greater correlation with usage behaviour than did ease of use. Davis also 
noted that the regression analyses suggest that perceived ease of use may actually be a causal antecedent to 
perceived usefulness, as opposed to parallel, direct determinant of systems usage. To validate the previous 
study, Davis et al. (1989) studied TAM on 107 users and found that usefulness strongly influenced people’s 
intentions. Moreover, perceived ease of use has a small but significant effect on intentions. They also believed 
these results suggest the possibility of simple but powerful models of the determinants of user acceptance, with 
partial value for evaluating systems and guiding managerial interventions aimed at reducing the problem of 
underutilised computer technology. Up to now, the TAM has been tested in several studies on IT usage (i.e. 
Adams et al., 1992; Davis et al., 1989; Jiang et al., 2003; Legris et al., 2003; Lee et al., 2001; Lin and Wu, 
2004; Ma, 2004; Mathieson, 1991; McClosky, 2003; Monsuwe et al., 2004; Ndubisi and Jantan, 2003; Norzaidi 
et al., 2007; Norzaidi and Intan Salwani, 2011; Norzaidi et al., 2011; Pavlou, 2003; Pikkarainen et al., 2004; 
Straub et al., 1997; Thompson, 1998; Veiga and Floyd, 2001).Besides the TAM, another IS model is DeLone 
and McLane IS Success Model. The details are as follows:- 
 
Delone and Mclane IS Success Model (DMISM): 
 The primary purpose of the DeLone and McLane (1992) model was to synthesise previous research 
involving IS success into a more coherent body of knowledge and to provide guidance to future researchers 
(DeLone and McLane, 2003). Nearly 300 articles in refereed journals have referred to, and made use of the IS 
Success Model (Figure II) since 1992 (DeLone and McLane, 2003). The construct of the model is based on 
systems quality (i.e. IS interface, availability, response time, etc.) that measures technical success; information 
(i.e. characteristics of information in term of accuracy, timeliness, reliability, format, and meaningfulness, etc.) 
and organisational impacts measure effectiveness success. DeLone and McLane argued that the success of using 
technology was derived by systems quality and information quality. If systems quality and information quality 
meet the needs of users, they could use the systems. The process of usage would be driven by the user 
satisfaction, and these cause and effect actions would continue and influence individual performance and finally 
reflect on organisational performance. This model focuses on the interrelation between usage and user 
satisfaction as the fundamental success factors that influence organisation performance. In addition, the model 
included the relationship between individual and organisational performance, which no other models 
investigated on those links (DeLone and McLane, 1992).  
 Moreover, DeLone and his colleague argued on both process and causal considerations, six dimensions 
(systems quality, information quality, use, user satisfaction, individual impact and organisational impact) of 
success are proposed to be interrelated rather than independent. They believed this has important implications 
for the measurement, analysis and reporting of IS success in empirical studies. Moreover, a temporal process 
model suggests that an IS is first created, containing various features, which can be characterised as exhibiting 
various degrees of systems and information quality.  
 Later, DeLone and McLean updated their own model where the new and update model is based on the 
empirical and theoretical contributions of researchers who have tested or discussed the original model (DeLone 
and McLane, 2004). The updated model consists of six inter-related dimensions of information success; for 
instance systems quality, information quality, service quality, use, user satisfaction and net benefits. The 
primary improvements to the original model as shown in Figure III include; 
1) The addition of service quality to reflect the importance of service and support in successful IS systems; 
2) The collapsing of individual impacts and organisational impacts into a more parsimonious net benefits 
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Fig. 2: Original DeLone and McLane IS Success Model (1992). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: Updated DeLone and McLane IS Success Model (2004). 
 
 By using the new model, DeLone and McLane (2004) measured e-commerce success, and they proved that 
this model could be adapted to the measurement challenges of the new e-commerce world. Concisely, the 
DMISM comprised of three independent factors that predicted two intervening factors, which then influenced 
performance (i.e. net benefits). In short, the model described the concept of quality that ensures the usage 
success and user satisfaction, which promotes better performance. In addition, besides the TAM and DMISM, 
another constructive IS model is proposed by Goodhue and Thompson, called the task-technology fit (TTF) 
model. The explanation of the TTF is as follows:- 
 
Task-Technology Fit Model (TTF): 
 The TTF model represents an advanced way of looking at how people process information. Significantly, it 
confirms why people process information and how technology aids in performing job tasks (Ioimo, 2000). 
Goodhue and Thompson (1995) developed task technology fit model after seeing a few flaws in the Technology 
Acceptance Model (TAM) (Davis, 1993). For instance, TAM focuses much more on the technology than the 
ability of the technology to support users as they perform their tasks, which is the core focus of the task-
technology fit model (Dishaw et al., 2002). Moreover, the task-technology fit model looks at the correspondence 
between IS functionality and task requirements. The instrument, developed from a task model of managerial 
decision-making, measures the degree to which an organisation’s IS and services meet the information needs of 
its managers (Goodhue, 1998). Dishaw and Strong (1999) found that task-technology fit was to some extent 
more effective than the TAM for predicting use in work-related tasks. To see this improvement, however, they 
claimed that the individual must utilise technology which  must be in good fit with the tasks it supports. Thus, 
TAM model was further modified to address the fit of technology to the task it is intended to perform (Goodhue, 
1989). Goodhue and Thompson (1995) support this finding through an analysis of data from individuals using 
25 different information technologies and working in 26 different departments in two companies. They believed 
that task-technology fit is achieved when a technology provides features and support that fit the requirements of 
a task.  
 Task Technology Fit (TTF) as articulated by Goodhue (1988, 1995) and Goodhue and Thompson (1995), 
has been used to provide the conceptual basis for a user evaluation instrument aimed at an organisational 
assessment of IS and services in the general task domain of managerial use of recorded organisational 
information in decision making (Goodhue, 1998). Goodhue contends that TTF is the degree to which a 
technology assists an individual in performing his or her portfolio of tasks. The components of TTF consist of 
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technology characteristics, task characteristics, task-technology fit, usage and performance impact. The TTF 
model states that if IT is to be effective, that technology must fit the tasks performed by the individuals who use 
that technology (Ioimo and Aronson, 2003). In other words, IT systems (systems, policies, IS staff, etc) have a 
positive impact on performance only when there is correspondence between their functionality and the task 
requirements of users (Goodhue and Thompson, 1995).  
 As the gap between the requirements of a task and the functionality of a technology widens, TTF is 
reduced. At any given level of usage systems with higher TTF will lead to better performance since it more 
closely meets the tasks needs of the individual. In general, a better fit between task requirements and an IS 
functionalities increases the chances of a high level of usage of that IS and leads to a better performance for 
users of that IS (Benslimane et al., 2002). Figure IV shows the task-technology fit model, which indicates the 
link between the factors. 
 
 
 
 
 
 
 
 
 
Fig. 4: The Task Technology Fit (TTF) Model (1995). 
 
 This instrument has been applied to test propositions about the antecedents of and the consequences of user 
revaluations (Goodhue, 1995; Goodhue and Thompson, 1995). The TTF model has been considered pertinent to 
capture the extent to which an IS supports the tasks carried out by potential users (Goodhue, 1995; Goodhue and 
Thompson, 1995). Moreover, the TTF model has been tested in several studies on IT usage (i.e. Benslimane et 
al., 2002; D’Ambra and Wilson, 2004; Dishaw et al., 2002; Dennis et al., 2001; Goodhue et al., 2000; Goodhue, 
1998; Goodhue, 1995; Gebauer and Shaw, 2004; Ioimo, and Aronson, 2003; Klopping and McKinney, 2004; 
Martin, 2002; Tjahjono et al., 2001; Wongpinunwatana et al., 2000; Wells et al., 2002; Zigurs, and Buckland, 
1998; Zigurs et al., 1999). Since the main success factor is usage, however, there are arguments, that the success 
of IS could also be influenced by user resistance (Dewan et al., 2004).  Since, not all employees are using the 
systems (Markus, 1983), user resistance exists in the organisations and it could negatively influence 
performance. The theory is formulated by Markus (1983) and Dewan et al. (2004). The details of the models are 
as follows:- 
 
Three Theories of Resistance:  
 There are two similar resistance theories proposed by Markus (1983), and Dewan et al. (2004). They 
categorised resistance into three segments. Dewan et al. (2004), for instance, believed that the various sources of 
end-user resistance adoption could be grouped in three broad categories: technical, functional, and people 
(organisational).  
 Dewan et al. (2004) explained that: 
1) Technical includes quality of the basic infrastructure that supports applications and users-hardware, 

networking, operating systems, and support. 
2) Functional includes acquisition of data, data storage, and information representation 
3) People include all who are involved in providing, managing or receiving care. 
 
 They also suggested that when analysing resistance, it is important to note the difference between resistance 
to a particular change, and resistance to the perceived change. Resistance to a particular change is actually 
directed against the change in the systems. Resistance to the perceived change occurs because of negative 
feeling towards the organisation in general, specific units, or specific managers. In this study, the meaning of 
perceived changer is perceived usefulness of technology. Markus (1983), alternatively, view the resistance from 
one of three different theoretical perspectives. For instance;- 

 
People Oriented: 
 The people oriented theory suggests that resistance to systems is created by factors internal to users as 
individuals or groups (Jiang et al., 2000). Some researchers support the notion that certain characteristics (e.g. 
age, gender) as well as varying background, value and belief systems contribute to an individual’s attitude 
towards technology (Sacks et al., 1993).  
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Systems Oriented: 
 The systems oriented theory, however, suggests the resistance included externally by factors inherent in the 
design of the systems or the technology being used. Such factors include user interface and other system’s 
characteristics (e.g. realisation of requirements, performance, reliability, and the degree of centralisation, 
distribution or decentralisation). From this perspective, strategies for minimising or overcoming resistance 
centre on techniques for proper systems design (Jiang et al., 2000).  
 
Interaction Oriented: 
 Interaction theory attributes causality to the interaction between people and systems factors. For instance, 
interaction resistance occurs by those who fear technology might take away some of their power or social stature 
in the organisation. Some managers resent having daily goals defined, the action to achieve these goals 
specified, and performance evaluated by a computer systems in which personal relationship play little role 
(Joshi, 1991). Perhaps the main reason managers oppose to new IS is that computers alter the decision making 
process. Decision are no longer based on intuition but on data provided by the systems and supplemented by 
human judgement and experience. Thus, many managers feel that their former style of decision-making is under 
attack and are unable to adjust to the new technology (Jiang et al., 2000). In short, a group of actors will be 
inclined to use the systems if they believe it will support their position of power. If they think it might cause 
them to lose power, they will resist (Markus, 1983). Moreover, resistance as resulting from the interaction of 
systems features with the intra-organisational distribution of power. Thus, this model stipulates that the strength 
of resistance would be related to the size of the loss and its perceived importance (Lapointe and Rivard, 2005). 
In short, the Three Theories of Resistance introduced by Markus (1983) and Dewan et al. (2004) proposed three 
types of user resistance such as people, systems and interaction between people and systems. These theories 
reinforced that the success of IS could be influenced by user resistance.  
 
Techproved Model: 
 In general, the techproved model represents a few variables, for example, technology characteristics, task 
characteristics that have effects on task technology fit. Task technology fit, on the other hand would operate as 
predictor on middle manager’s performance, perceived usefulness, usage and user resistance. To determine 
which variable that mainly predicts performance, user satisfaction (beside usage and resistance) is included in 
the model since user satisfaction and usage have rarely been included in the same study or measured 
simultaneously within a single sample (Al-Ghatani, 2004). Despite the fact that no single model can meet all 
needs, the present model should be considered as an attractive option for researchers and practitioners seeking to 
measure the effectiveness and efficiency of Intranet usage in the port industry in Malaysia. The techproved 
model is a combination of four models (i.e. task-technology fit, technology acceptance model, DeLone and 
McLane IS model and three theories of resistance) in determining the critical success factors of Intranet usage, 
which impact on individual and organisational performance. A few variables from those four models are used to 
form a comprehensive techproved model (Figure V). Details on each construct are explained as follow; 
1) Task characteristics, technology characteristics, task-technology fit, and performance impact, are extracted 

from the TTF model (Goodhue and Thompson, 1995). 
2) Perceived usefulness is extracted from the TAM (Davis, 1993). 
3) Usage and user satisfaction, are extracted from the DMISM (DeLone and McLane, 1992). 
4) User resistance is extracted from the three theories of resistance (Markus, 1983). 
 The combination of existing IS models is not new since, a few prior models (i.e. TTF, TAM, TRA) were 
merged to present a holistic and comprehensive model to test the success of IS. For example, Klopping and 
McKinney (2004) combined TTF and TAM to determine merits of workplace technology adoption models in 
modelling consumer e-consumer. Klaus et al. (2003) merged TTF and TAM models and tests whether they are 
applicable to the Web. Dishaw and Strong (1999) combined TTF, and TAM to determine the relationship 
between TTF and perceived ease of use as well as perceived usefulness; and Dishaw et al. (2002) combined 
TTF, TAM and Computer Self-efficacy (CSE) to determine whether the addition of CSE to the integrated 
TAM/TTF, in place of or in addition to experience, increases its predictive or explanatory power.  
 
Conclusion and Future Research: 
 This paper is contemplate on discussion on IS models in the perspective of technology usage as well as 
technology resistance. They are numerous IS models proposed and each one of model is concerning technology 
usage and how it could induce managerial performance as well as return on investment (ROI). Almost certainly, 
these models have been adopted and adapted to a new study mainly in the field of technology-human 
interaction. Besides, the implications made have been proven practicable which buoy up IS strategic 
management (Norzaidi et al., 2011). Hence, study on technology usage as well as technology resistance will 
remain to be an imperative facet that assists manager to expound sustainable product, and will be fitted with 
consumer. 
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Fig. 5: Techproved Model. 
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