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Abstract— Evaluating technology usage and performance 
has been a major challenge in the Information Systems 
(IS) field. Several successful attempts have been made by 
information system researchers aimed at building and 
testing theories that explain the impacts of these 
technologies. The constantly changing contexts of 
information technology continue to throw-up deficiencies 
with the existing models. Through a methodological 
review of existing models that studies human interactions 
with systems, prominent IS theories like the technology 
acceptance model (TAM), theory of reasoned action 
(TRA), technology-to-performance model etc were 
reviewed in this study. The findings of this study showed 
the following deficiencies: (a) some of these theories 
either focuses on intention to use information systems 
only, usage or performance. (b) None of these theories 
included the construct satisfaction from the post-usage 
dimension. (c) None of the models used constructs such as 
computer self-efficacy and TAM’s external constructs as 
precursors of utilization. (d) The high level of 
unexplained variance associated with the current models. 
This study therefore present a hybrid IS model for 
evaluating key factors predicting IS usage, satisfaction 
and performance in a mandatory e-learning usage 
environment. The implications for end-users, institutions 
and software developers is the availability of a framework 
for the assessment of current and future systems in terms 
of  attitude towards use, IT usage, end-user satisfaction 
and performance.  

Keywords— Put your keywords here, keywords are 
separated by comma. 

I. INTRODUCTION 

The rapid growth in Information Communication 
Technologies (ICT) has brought remarkable improvements 
in the twenty-first century workplaces. In the educational 
sector, ICTs have been used in knowledge dissemination, 
effective learning, and the development of more efficient 
educational services. While institutions and organizations 
continue to focus on getting the value for their investments 
in terms of performance impact by setting targets and 
datelines, the challenge of the actual usage of these 
technologies (sometimes adopted through enhanced 
marketing strategies) and their suitability for given tasks in 

order to effectively and efficiently turn out the expected 
results remain fundamental to the users. 

In evaluating the impact of ICTs in the various sectors, 
several studies have continued to evaluate ICTs generally 
without much recourse to the fact that these technologies 
have varying degrees of complexities of usage and 
outcomes. The educational sector has not been left out of 
this experience. It has become increasingly necessary 
therefore, for educational institutions to continue to re-
evaluate the impact of the various existing ICTs in their 
teaching, learning and assessment processes in order to 
fully maximize their potentials and ensure productivity in 
workplaces. 

The evaluation of technology usage and the 
corresponding performance outcomes remain a major 
challenge to both the organizations using the technologies 
and Information Systems researchers. Consequently, 
several behavioural models have not only facilitated the 
identification of the barriers that can interfere with end-user 
adoption and usage of technology, they have also guided 
the approaches or solutions that have been designed to 
overcome them. 

II. TECHNOLOGY UTILIZATION, SATISFACTION AND

PERFORMANCE MODELS 

Generally, researchers have classified IS success models 
and constructs into researches that make use of information 
systems usage, performance and satisfaction as dependent 
variables. 
Technology utilization: [7, 15, 20];   
User satisfaction: [4, 6, 14]; and   
Performance: [3, 6, 19, 21]. 

A. Technology Utilization Models 

Utilization  has  been  defined  as  'the  behaviour  of 
employing  the  technology  in  completing  tasks' [3]. 
Understanding individuals’ IT usage has become a major 
research topic in the field of information systems IS [22, 
23].  
According to [3], utilization can be affected by several 
factors including system characteristics, task characteristics, 
individual characteristics, or the method of interaction 
between the system and the user [24].  
Prominent theories in IS utilization includes the Theory of 
Reasoned Action (TRA) [7], Technology Acceptance 
model [15], the unified theory of acceptance and use of 
technology and the computer self-efficacy model. 
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Fig. 1: Theory of Reasoned Action (TRA) 
 

 
 
 

 
 

Fig. 2: Technology Acceptance Model 
 
 
Theory of Reasoned Action (TRA): TRA posits that 
individual behavior is driven by behavioral intentions 
where behavioural intentions are a function of an 
individual's attitude toward the behaviour and subjective 
norms surrounding the performance of the behavior. 
Attitude toward the behavior is defined as the individual's 
positive or negative feelings about performing behaviour. It 
is determined through an assessment of one's beliefs 
regarding the consequences arising from a behavior and an 
evaluation of the desirability of these consequences.  

The basic principle behind the theory is that human 
behaviours are controlled by conscious actions. TRA also 
suggests that a person’s attitudes are a function of their 
individual beliefs [7].  As explained by [24], TRA as 
utilized by [27] is designed to assist researchers in order to 
address the connections between individuals’ attitudes, 
beliefs and their behaviours.  [24] utilized TRA to examine 
the specific area of technology utilization.  

 
Technology Acceptance Model (TAM): Developed by [15], 
the aim of technology acceptance model was to assist 
explain technology users’ behaviour. Technology 
acceptance refers to a user’s willingness, agreement, 
acceptance and continuous use of information technology. 
It can be categorised into attitude acceptance and behaviour 
acceptance [36]. Attitude toward using, intention to use and 
actual use in TAM are indicators of technology acceptance. 
Ease of use and perceived usefulness are regarded as 
external variables.   
According to [15], perceived usefulness is the level to 
which a person feels that the use of a particular technology 
would enhance his or her performance. Additionally, 
perceived ease of use is the level to which a person feels 
that the use of a particular technology is free of effort. It 
was found that perceived ease of use was less significant in 
determining actual usage than was perceived usefulness. 
The level of difficulty involved in using a technology was 
only a secondary consideration for users.   

These findings suggest that technology users are willing to 
tolerate a certain level of difficulty if the technology is 
capable of performing necessary functions.  However, ease 
of use of a technology does not make up for those 
technologies that do not provide the user with the desired 
applications. 
These variables have influence over users’ attitudes, 
intentions to use, and actual usage.  Below is the diagram 
showing TAM constructs and their relationships: 
TAM is different from many previous IS models because it 
does not include subjective norms as one of its constructs in 
determining actual technology usage. The research of [12] 
shows how TAM differs from its predecessors.  However, 
because of its widespread usage and popularity among 
researchers TAM is often used in research as support for 
many acceptance theories. 
 
Unified theory of acceptance and use of technology 
(UTAUT): Developed by [26], UTAUT model was formed 
from the review of eight models proposed by earlier 
researchers attempting to explain IS usage behaviour. These 
models include: the theory of reasoned action, technology 
acceptance model, and motivational model, theory of 
planned behaviour, a combined theory of planned 
behaviour/technology acceptance model, model of PC 
utilization, innovation diffusion theory, and social cognitive 
theory.  

According to the theory, four key constructs (performance 
expectancy, effort expectancy, social influence, and 
facilitating conditions) determine usage intention and 
behaviour ([26]). It was posited that Gender, age, 
experience, and voluntariness of use are moderators of the 
impact of the four key constructs on usage intention and 
behaviour [26]. The relationship between the constructs in 
the model is represented by the UTAUT model in diagram 
4 below: 
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Fig. 3: Unified theory of acceptance and use of technology (UTAUT) 

Computer Self-Efficacy (CSE):Computer self-efficacy has 
been identified as having a major impact on an individual’s 
expectations towards using computers ([1]. [1] stated that 
self-efficacy is an important individual trait that directly 
correlates to an individual's decision to use computers. 
[32] stated that the focus is not on the actual skills, but on 
the judgments one has of what one can do with whatever 
skills one possesses. Consequently, people who did not see 
themselves as competent with the computer tend not to use 
computer.  
Perceived computer self-efficacy has been shown to impact 
on behaviours and outcomes such as a negative effect on 
computer anxiety and positive impact on performance 
outcome expectations, personal outcome expectations, and 
actual systems usage [1]. 
Studies conducted at the work force [33, 34] found that 
computer self-efficacy increases performance and reduces 
computer induced anxiety.  
[31] has also noted that teachers' computer self-efficacy is a 
significant factor determining their patterns of computer use. 

 

 
 

 
 

Teo et al (2010) examined the computer self-efficacy 
among pre-service teachers at a teachers training institute in 
Singapore. It was found that the proliferation of computer 

and web-based technologies has generally improved 
teachers’ confidence with using Basic Computer Skills 
(BCS), Media-Related Skills (MRS), and Web-Based Skills 
(WBS) technologies in Singapore. Also a comparison of 
alternative models revealed that the correlated three-factor 
and second-order (three-factor) models had the best fits; 
and were adequate representations of pre-service teachers’ 
computer self-efficacy. 

B. User Satisfaction Models 
Satisfaction refers to users’ feelings about an IS either 
before, during and after use of such an IS. We would 
examine the following models: DeLone and McLean IS 
success model, Yield Shift Theory of Satisfaction and 
Cognitive dissonance theory. 
DeLone and McLean's Model of IS Success: In order to 
provide a general and comprehensive definition of IS 
success that covers different perspectives of evaluating 
information systems, DeLone and McLean reviewed the 
existing definitions of IS success and their corresponding 
measures, and classified them into six major categories. 
Thus, they created a multidimensional measuring model 
with interdependencies between the different success 
categories ([4]). The concept of the updated model consists 
of six interrelated dimensions of IS success: information, 
system and service quality, (intention to) use, user 
satisfaction, and net benefits [4]. The model can be 
interpreted as follows: A system can be evaluated in terms 
of information, system, and service quality; these 
characteristics affect the subsequent use or intention to use 
and user satisfaction. As a result of using the system, 
certain benefits will be achieved. The net benefits will 
(positively or negatively) influence user satisfaction and the 
further use of the information system. 
Satisfaction with an information system is commonly 
measured as an indicator of information systems success 
[37]  and has been identified as a precursor of performance 
impacts in [4] model of IS success.  
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Fig. 4: DeLone and McLean IS Success model  (DMLSM) 
 
Rai et al. [2002], in their study to assess the validity of [4] 
and  [19] IS success models, found that IS user satisfaction 
impacts IS use: a higher level of satisfaction creates greater 
user dependence on the system.  
[4], identified six studies out of the sixteen empirical 
studies that tested the IS success model with a confirmation 
of a positive and significant relationship between end-user 
satisfaction and individual performance. 
 
Cognitive dissonance theory: Developed by Leon Festinger 
(1957), the theory is concerned with the relationships 
among cognitions. According to cognitive dissonance 
theory, there is a tendency for individuals to seek 
consistency among their cognitions (i.e., beliefs, opinions). 
When there is an inconsistency between attitudes or 
behaviors (dissonance), something must change to 
eliminate the dissonance. In the case of a discrepancy 
between attitudes and behavior, it is most likely that the 
attitude will change to accommodate the behavior. Two 
factors affect the strength of the dissonance: the number of 
dissonant beliefs, and the importance attached to each belief. 
The main variables of this theory are:  User satisfaction, 
performance, perception, behavior, usage while the 
independent variables include: expectations, 
disconfirmation, attitude, belief. 
 
Yield Shift Theory of Satisfaction: Individuals may hold 
many goals, ranging from fundamental goals like drawing 
breath to esoteric goals like scientific discovery or self-
actualization. Human cognitive resources are limited, and 
so cannot assess all of an individual's goals simultaneously. 
The set of goals currently being processed by the 
subconscious is called the activity goal set. Yield Shift 
Theory draws on five assumptions and two propositions to 
argue that satisfaction responses are a function of perceived 
shifts in yield for the active goal set. For the logic by which 
the propositions of Yield Shift Theory were derived, see 
[38]. 
 

Proposition 1: Perceived Yield. At a given moment, the 
Yield an individual subconsciously perceives for a given 
goal is a multiplicative function of the utility ascribed to the 
goal and the assessed likelihood of attaining it. 
Proposition 2: Satisfaction Response as a Function of Yield 
Shift. The magnitude of the satisfaction response is a 
curvilinear function with a positive but decreasing slope of 
the absolute value of a yield shift for the active goal set. 
Yield Shift Theory provides explanations for many 
satisfaction phenomena that manifest in the IS domain.  
 Satisfaction Phenomena Explained by Yield Shift Theory: 
Goal attainment effect: Individuals feel satisfied on 
attainment of a desired state or outcome. They feel 
dissatisfied when the desired state or outcome is thwarted. 
Confirmation effect: Individuals feel satisfied when 
outcomes match expectations or desires, and feel 
dissatisfied when outcomes are less than expectations or 
desires. Disconfirmation effect: Individuals feel neutral 
when outcomes match expectations or desires. They feel 
satisfied when outcomes exceed expectations or desires; 
they feel dissatisfied when outcomes are lower than 
expectations or desires. Anticipation effect: Individuals feel 
satisfied or dissatisfied when thinking of future goal 
attainment, even though goals have not yet been attained or 
thwarted. 
Nostalgia effect: Individuals feel satisfied or dissatisfied 
when thinking about past goal attainment or past failure to 
attain goals. 
Differential effect: Multiple individuals manifest differing 
levels of satisfaction upon the attainment of goals to which 
they ascribe similar utility. 
Hygiene effect: Individuals feel only neutral or negative 
about an IT/IS artifact, but never positive. 
Mentor effect: Individuals feel more satisfied or dissatisfied 
after discussions with a trusted advisor, even though current 
conditions have not changed. 
Mixed Feelings: Individuals experience both satisfaction 
and dissatisfaction with the same IS/IT artefact 
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Attenuation effect: Individuals’ satisfaction responses 
diminish over time. 
C. Performance Impacts Models 
Performance is the accomplishment of a portfolio of tasks 
by an individual. Performance impact has to do with how 
well the work is performed or how much value is 
added/created as a result of using the system. [3] assert that 
performance impact is a joint function of system utilization 
and Task Technology Fit (TTF). 
The Technology- to- Performance Chain Model (TPC): 
There is a connection between information technology and 
user performance. [3] conceptualized the task-to-
performance chain (TPC) in order to investigate this link. 
The framework was based on two separate research angles: 
(a) the user acceptance and adoption research perspective 
which investigates user beliefs and attitudes to predict the 
utilization of information systems [7, 15]; and (b) the fit 
angle which focuses on the impact of appropriateness of the 
technologies used by individual IT users in the performance 
of their tasks [39], Vessey, 1991).  
Central to this framework was the task-technology fit 
construct ([3]).  
Task-technology fit (TTF) theory holds that IT is more 
likely to have a positive impact on individual performance 
and would be used if the capabilities of the IT match the 
tasks that the user must perform ([3]).  
[3] developed a measure of task-technology fit that consists 
of 8 factors: quality, locatability, authorization, 
compatibility, ease of use/training, production timeliness, 
systems reliability, and relationship with users. Each factor 
is measured using between two and ten questions with 
responses on a seven point scale ranging from strongly 
disagree to strongly agree. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 5: Technology-to-Performance ([3]). 

 
According to the diagram above, task-technology fit was 
predicted to influence the ‘precursors of utilization’ and 
also impact on the performance of the technology user. The 
conceptualized precursors of utilization (including expected 
consequences of use, affect towards using, social norms, 
habit and facilitating conditions) in turn impacted on 

technology utilization, which in turn affected user 
performance ([3]). 
TTF is seen to be higher when the functionality of a 
technology and the user’s requirements are similar. 
Additionally, TTF is lower if the functionality of the 
technology is less adequate in meeting the needs of the user 
or when the demands of a task are increased. Individuals 
have a greater tendency to utilize technology if the 
capabilities of the technology fit the needs of the individual.  
Therefore, TTF can be a good predictor of technology 
utilization. 
The basis of the TTF model is that when given more than 
one option technology users will use the technology that 
provides them with the most benefits. [3], [18] explained 
that it is important to note that when the construct of 
utilization is required, it is not necessary to consider it in 
the TTF model as all users will show the same outcome for 
this variable. 

As argued by [3], system utilization is more a function of 
how jobs are designed than the quality or fit of the 
systems or the attitude of users towards using them. On 
the contrary, it was discovered that studies focusing on fit 
alone do not give sufficient attention to the fact that 
systems must be utilized before they can deliver 
performance impacts. Hence, the introduction of the 
technology-to-performance chain [3].  
 
But does the TPC model sufficiently estimate the 
relationship between the factors playing out in such an 
ODL compulsory usage environment? 
Several empirical studies have validated different aspects of 
the model [3, 19, 21, 30,]. 

 

 

 

 

 

 

 

 

 

 

III. METHODOLOGY 

The literature that describes this area of investigation is not 
indexed in a single database. A strategy that involved 
searching across multiple databases using search terms was 
adopted. Most literatures were located in the following 
categories: Social sciences (S), Information technology (T), 
and Behaviour/Organization (B), IS Theories (T). 
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Databases searched were: EBSCO compendium, Google 
scholar, African Journal of Information Systems. The 
search was intended to provide focus on only studies that 
focused on models and theories being applied in the field of 
information systems.  
Independent searches were made using the titles, abstracts 
and keywords for the phrases (‘models in information 
system usage”, “models in user satisfaction”, or “IT 
performance models” etc. As not all the database supported 
boolean phrases in the same way, the search was adapted as 
required to obtain equivalent results. 

IV. DISCUSSION OF FINDINGS 

The discussions organized principally into intention-usage 
based model, satisfaction based models and performance 
based models. The major aim is to assess the weaknesses of 
the earlier discussed models and the need for new models. 
 
A. Intention-Usage-based Models 
In spite of the popularity and significant contributions of 
the perception-intention-usage models such as TRA, TAM 
and UTAUT, there is a growing concern that these 
traditional perception-intention-usage models are deficient 
in a number of important respects [39, 41].  
Firstly, the framework is concentrated on behavioral 
intention rather than on usage [42]. This situation has 
resulted to a good number of IS researchers focusing on 
behavioral intention with comparatively little attention to 
technology usage and its accompanying outcomes [23, 42, 
43].  
Secondly, TAM is a good predictor of technology 
acceptance only when the users willingly choose to use the 
technology.  In a situation where the user is provided with 
only one option or usage is compulsory, then TAM is not a 
good indicator of acceptance [13]. 
Thirdly, TAM offers some insights into the antecedents of 
user-perceived usefulness and ease of use, but they are not 
particularly concerned with the extent to which technology 
meets task-related requirements [14].  
Finally, the theory was able to explain % of usage [23, 43]. 
Despite the key role technology usage play in information 
system, it has relatively been insufficiently explained [43]. 
In the application of models to usage of emails, word 
perfect, Lotus 1-2-3, and Harvard graphics, [46] framework 
was able to explain 15%, 4%, 35% and 30% respectively.  
While calling for the formulation of new theories in 
investing technology usage, [25] asserted, “that the fact that 
at least 70% of the variance of usage is unexplained suggest 
the deficiency of the traditional method and the need for 
new theories on which more robust research model can be 
built. While investigating personal computing acceptance 
factors in small firms, 25% of the variance in usage was 
explained in Igbaria et al (1997) framework. In using a 
large number of precursors of usage in their framework, [23] 
was able to explain 30% of usage. While suggesting the 
need for new models, [44] considered actual usage instead 
of the traditional perception-intention-usage framework. In 
his work, [25] showed that on the average, the traditional 
framework may only explain as low as 14% of the variance 
on usage”. 

B. Satisfaction based Models 
Prominent among the three models selected in this group is 
the DeLone and McLean IS success model. While the yield 
shift theory of satisfaction stated the statement of 
assumptions regarding satisfaction without establishing the 
statistical relationships between these assumptions.  The 
cognitive dissonance theory on the other hand focuses 
mainly on the user behaviour without much recourse to the 
assessment of the quality or fit of the technology being used. 
According to [3], for better performance by IT users, the 
technology must not only fit the task, it must be used. 
Several researchers using the [4] model of IS success as a 
framework have pointed out that utilization may not be 
influenced by system quality and information quality [45]. 
The emphasis on system, information and service quality 
without much attention to the fundamental precursors of 
utilization such as habit, social norms, competence of the 
users etc as they affect usage and performance calls for 
concern ([3,19]. 
In addition, further identification of other factors necessary 
to explain constructs like satisfaction is necessary. For 
instance, in Perez-Mira dissertation on validating the DMIS 
at organizational level of analysis, the variability of 
satisfaction, technology use and net benefits were found to 
be 1%, 18% and 60% respectively. Hence, the deficiencies 
need to be close up in order to formulate models with 
higher predictive power. 
 
C. Performance based Models 
The TPC model proposed in 1995 is prominent.  
However, the none inclusion of satisfaction as a key 
predictor of utilization and performance in the technology-
to-performance model especially in the e-learning domain 
has been identified as a deficiency associated with this 
model [6, 26]. In examining the influence of satisfaction, a 
model exists that support the investigation of the impact of 
satisfaction from the pre-usage dimension [26]. However, 
there is a deficiency among the existing known information 
system models that analyses satisfaction from the post 
usage experiences of the end users.  
Another deficiency with the TPC model is its predictive 
power. In the original TPC model, 16% of performance 
impact was explained by TTF and utilization [3]. 31% of 
learning management system performance was explained 
by TTF and utilization in [6] studies. Similarly, 58% of 
performance impact was explained in [19] studies in 
mandatory usage environment. 
The absence of emerging construct such as computer self-
efficacy has also been identified by [13]. 
 
D. The hybridization of IS Usage and Performance 
Models 
Several calls have appeared on literature on the need to 
integrate these models and constructs in order to help users 
understand the factors that affect IT usage and performance. 
[47] noted that prominent instances of successful theory 
development in the field of information systems include the 
[4] information systems success model, the technology 
acceptance model (TAM) [15], the unified theory of 
acceptance and use of technology (UTAUT) [26], the 
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historical Task-technology fit (TTF) theory [3, 47]) and the 
computer self efficacy construct ([1]. 
As noted by [13], TAM and TTF by themselves are good 
predictors of technology adoption. However, the 
combination of the two models showed a better results than 
either TAM or TTF alone. The analyses showed that the 
extended model explained more variance than either TAM 
or TTF alone [13]. Utilization variance explained were 
36% with TAM, 41% with TTF, 51% with TAM/TTF [13]. 
Again, in an extended TPC-related model, computer self-
efficacy was added to the model which showed improved 
explanatory power of the original TPC model [13].   
In their separate studies of the consumer e-commerce as a 
technology adoption process, [48]; evaluated the suitability 
of both TAM and TTF to understand how and why people 
participate in electronic commerce. To better understand 
online shopping activity, this study tested a modified TAM 
model through a web-based survey of 263 undergraduate 
students [48]. The results confirmed that a TTF construct 
was a valuable addition to the TAM model because the 
extended model explained more variance in the dependent 
variable.   
[18]equally combined some constructs of TAM and TTF to 
determine and quantify the factors that impact hotel guests’ 
intentions to seek and utilize guest empowerment 
technologies.  
Other combined models and constructs includes: TTF and 
Ease of Use (Mathieson and Keil, 1998), TTF and 
Computer Self-efficacy ([13, 49]), TTF and two (2) 
constructs [29], TTF and TAM [18, 48]), TTF and 
Satisfaction [6]).  
This work therefore proposes a hybrid model that 
combines constructs such as ease of use and perceived 
usefulness from TAM, satisfaction from [4] which is 
considered critical in influencing usage and performance 
[6] and computer self-efficacy from [1], [28]; [2]).  

The combination of these constructs with some constructs 
from the TPC model as showed in figure 7 below would be 
used to investigate fit, IT usage, satisfaction and 
performance outcomes in a mandatory usage environment. 

V. CONCLUSION 

The increasing adoption and use of modern ICTs have 
continued to affect the traditional understanding and ways 
of carrying out our job task in work places. These 
therefore calls for constant review of existing models 
aimed at explaining these interactions. A review of the 
existing models on IS usage and performance, shows some 
identified deficiencies. For example, studies that focus on 
intention-usage based models or framework have been 
identified as models that focus on intention to use IT 
attitude rather than actually assisting researchers fully 
understand usage and its outcomes.  
The huge amount of unexplained variance associated with 
the current models whether usage-based, satisfaction-
based or performance-based as identified by the study 
explains the need for further research aimed at providing 
models with higher explanatory powers. 
The work proposed a hybrid model that elaborately 
examines the key intention to use, IT usage and fit 
construct as well as the relationship between satisfaction 
and performance outcomes in a mandatory e-learning 
environment. 
Recommendations for Future Research 
Future research should test the proposed model for 
validity and reliability measures using appropriate 
statistical and quantitative tools in terms of the models 
predictive power, path coefficients and item loadings. 
Research would also be needed to investigate these 
relationships in mandatory usage environment both at 
individual and organizations levels of analysis.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig.6: The Proposed Technology-Utilization-Satisfaction And Performance Model (TUSPM) 
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