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ABSTRACT

Explaining the factors that lead to use and acceptance of information technology (IT), both at individual and
organizational levels, has been the focus of information systems (IS) researchers since 1970s. The Technology
Acceptance Model (TAM) is known as such an explanatory model and has increasingly gained recognition due to its
focus on theories of human behaviour. Although this model has faced with some criticism in terms of not being able to
fully explain the social-technical acceptance of technology, it is still known as one of the best IS methodologies that
contributes greatly to explaining it. This paper discusses, describes and explains TAM as one of the well-known
information system research methodologies and attempts to demonstrate how this model can be applied in practice in IS
research projects. TAM is widely used in different areas of IS studies such as e-commerce, e-business, multimedia and
mobile commerce. This paper shows how TAM can be applied in an IS research project by referring to a case study
conducted in the area of mobile banking in the UK.

This paper aims to contribute to IS research by providing an informed criticism of TAM as well as a clear proposal on
how to use it.

KEYWORDS: IT Adoption, Information System, Technology Acceptance Model, Information Systems Research

1. INTRODUCTION

Although, for the last four decades, the implementation of Information Systems (IS) in organizations has
been known to be costly, frustrating and with a relative low success rate. Nonetheless, the literature in the
field indicates that organizations continuously invest in IS in order to improve their performance, maintain
customer satisfaction, increase the quality of their services and decline cost (Legris et al., 2003).

Historically, low success rate and the failure to meet requirements, budgets and deadlines has been
identified as expected outcome of investing on IS and information technology (IT). The frustration was
apparent as early as 1979, when the US Government’s Accounting Agency (1979) reported that less than 3%
of the software that the US government had paid for, was actually used as delivered. More recently, the
Standish Group (2001) reported that 31% of US software projects were failed in 1994 and 53% were only
completed over their budgets and deadlines. Curiously, more than 30 years after the first report of failure,
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figures indicated by the Standish Group in 2009 show that the level of SW project success is still only at
32%. This apparent failure is usually linked to the “productivity paradox” (Brynjolfsson, 1993), that first put
forward by researchers in the late 20 century, which challenges the expected benefit of using IT and IS.

“Productivity is a simple concept. It is the amount of output produced per unit of input. While it is easy to define,
it is notoriously difficult to measure, especially in the modern economy. In particular, there are two aspects of
productivity that have increasingly defied precise measurement: output, and input.” (Brynjolfsson and Hitt, 1998)

The productivity paradox emerged during empirical studies of IT by the U.S. researchers during 80s and
90s (Brynjolfsson, 1993). However, this focus on input vs. output is rather reductionist in terms of
understanding the effects of the adoption and implementation of an IS in organizations. Hitt and Brynjolfsson
(1996) were among the first to propose that a shift in understanding the role and effects of IS in organisations
was necessary. These authors suggested that IS provide have the potential of originating changes in quality,
processes and work practices as well as in the nature and variety of products and services offered by the
organization. IS may even have more drastic impacts in reforming the organizational structures and
boundaries. However, these effects do not necessarily lead to increases in productivity, if measured strictly in
terms of output vs. input. Nonetheless, all these impacts may increase competitiveness, organizational
effectiveness, employee satisfaction and even provide extra value for the organisation’s customers and
business partners (Hitt and Brynjolfsson, 1996).

Therefore, the key question in IS successful adoption lies in exploitation of the system. That is how well
the system is accepted and used internally in the organization. As recognized very early on, by authors such
Davis (1989), one of the main indications of IS success or failure is the level or degree of the acceptance of
the system by the users. Identifying the reasons of acceptance or rejection of IS has been one of the main
challenges of IS research ever since (Swanson, 1988). Sichel (1997) added to this argument by proposing that
it is the low usage of installed system that is one of the main reasons for the failure of IS. The importance of
IS usage has actually become one of the core concerns in modern organizational behaviour to such an extent
that authors, such as Devaraj and Kohli (2003), consider it as one of the main determinants of organizational
performance. This is confirmed by continued investment in IT by modern organizations, that, even during
financial crises, keep allocating a large portion of their assets to IT investment (Kanaracus, 2008). Hence, it
is on intention to use, acceptance and actual use of the system that will enable organizations to attain the
expected benefits of IT/IS. Therefore, It is crucial to research the elements that lead to acceptance or rejection
of technology by users.

As a result, identifying suitable models to explain and predict IS acceptance has been prioritised as one of
the main goals in IS research. A number of social psychology theoretical frameworks have been introduced
in IS research to attempt to explain the socio-technical phenomenon of IS acceptance and usage
(Bhattacherjee and Premkamar, 2004). The Technology Acceptance Model (TAM) is such a framework that
is based the social psychology theory and has been specifically developed to identify and explain the reasons
for intention to use, acceptance or rejection of IS. TAM model that is widely used in various IS contexts such
as banking (Wang et al., 2003), online shopping (Grefen et al., 2003), mobile devices (Pagani, 2004) and rich
media (Kim and Forsythe, 2007). This paper aims to describe and discuss the use of TAM, as well as to
illustrate its use in practice though the discussion of a practical case.

2. TECHNOLOGY ACCEPTANCE MODEL (TAM)

2.1 Introduction of TAM

In the 1990s, despite the realization that usage and acceptance of technology was one of the main elements
behind the gaining competitive advantages from IS and improve organizational efficiency and effectiveness,
the existence of theories to explain and predict, the user tendency for acceptance and use of the technology
was in short supply (Davis, 1989). Furthermore, there was an observed and increasing tendency for user
resistance and lack of willingness to engage with technology (Young, 1984). Actually, a number of
researchers had been previously exploring the influences of individual, organisational and technological
variables on acceptance of IT (Benbasat and Dextter, 1986), however Davis (1989) criticised the situation by
stating:



“Despite the widespread use of subjective measures in practice, little attention is paid to the quality of the
measures used or how well they correlate with usage behavior.” (Davis, 1989)

This realization led Davis (1989) to propose that measures of IS usage should be closely related to two
factors: Perceived Ease of Use (PEOU) and Perceived Usefulness (PU). These two factors became the corner
stone of TAM as new proposition and method to understand the user acceptance phenomenon.

2.2 Description of the TAM model

Davis (1989) and Davis et al. (1989) suggested TAM as a suitable model that can explain and characterise
the reasons why users accept or reject IS. TAM is useful both as a predictive method, in order to assess the
likelihood of people and organisations to adopt a particular new technology (Turner et al., 2010), or as a
evaluation technique to assess acceptance of technology already in use (Trevino and Webster, 1992). Despite
the many additions and changes to TAM as a methodology (e.g. Venkatesh and Davis, 2000), the initial
emphasis remains today, that is identifying the effective factors that influence user acceptance of IS. After
more than a decade of use in the field of IS, IT and Computer Science, TAM model is now recognized as one
of the more efficient (Taylor and Todd, 1995), pervasive and continuously used model in measuring the
adoption of IS (Venkatesh and Davis, 2000).

TAM is based on social psychology theory, in particular theory of reasoned action (TRA) (Ajzen and
Fishbein, 1980). TRA is based on the assumption that people, in performing of their organizational tasks,
consider the impacts of their possible actions and this reasoning affects their decisions to undertake these
actions (Ajzen and Fishbein, 1980). Therefore, based on TRA, TAM assumes that technology acceptance and
usage is determined by users’ reflections and reasoning, that in turn determine their attitudes, intentions and
internal beliefs.

As discussed above, the TAM model originally proposed by Davis (1989) contains two core elements,
namely PEOU and PU. Specifically, Davis (1989) claims that the difficulties of using an IS can offset the
usefulness and benefits of the system, as well as affecting user acceptance and satisfaction. PEOU is thus
defined as “the degree to which a person believes that using a particular system would be free of effort”
(Davis, 1989). On the other hand, if users perceive an IS to be useful to support their current and long-term
job performance, they are more likely to adopt the system in their daily practice. PU is hence referred to as
“the degree to which a person believes that using a particular system would enhance his or her [current and
continuous] job performance” (Davis, 1989). A large number of IS studies confirmed and validated that both
PEOU and PU can have direct impact on user’s intention to use IS (e.g. Park et al., 2009). Moreover,
previous research also identified and supported that PEOU can in turn affect PU, since users’ feeling on how
easy or difficult the system can be used will shape their perception on the usefulness of the system (e.g. Wu
and Wang, 2005; Park et al., 2009).

The original version of TAM consists of combinations of these two core factors (i.e. PU and PEOU) and
other essential elements, including External Variables, Attitude, Behavioural Intention and Actual Use, as
synthesised by Legris et al. (2003) and shown in Fig. 1. The user acceptance and actual use of technology is
assumed to depend on the intention of users. In turn, the attitude of users, which influences the users’
intention, is formed by the users’ beliefs. According to Davis et al. (1989) the two base elements of perceived
ease of use and perceived usefulness are the components of these users’ beliefs. However, these beliefs are
also constructed by development processes, personal experiences, professional experiences, organisational
factors, social and political influences as well as the perceptions of the tasks to be performed using the
technology. These latter influencing factors are known in TAM as external variables.

Although TAM has nowadays been recognised as a well-defined and widely-used model in studying user
intention for accepting IT/IS, it has some inherent limitations that IS researchers should consider when
applying the model in their study. In particular, Wu (2009) highlighted that the popularity of TAM may be
resulted from its simplicity and its efficiency in providing an initial road map for planning empirical IS
research. However, it can be argued that when focusing on the limited set of six elements in the original
TAM model, researchers may not be able to fully explore and explain the social-technical, cultural, and
organizational dimensions embedded in the IS usage and operation environment (Wu, 2009). As a result, the
original TAM model is rarely used by researchers as it is (Turner et al., 2010). In fact, in order to satisfy the
needs and contexts of specific studies, IS researchers very often need to establish their own research



framework, by using the original TAM model as the core but extending it with new proposed elements and
relations (e.g. Wu and Wang, 2005; Hill and Troshani, 2009). The following section presents a previous
study as an example to illustrate how TAM can be extended and applied in IS research.

/{ Perceived Usefulness ]\

; Behavioural
[ External Variable ] [ Attitude Toward Use ]

X
Perceived Ease of Use

Figure 1: Technology acceptance model (TAM) according to Legriset al. (2003) synthesis.

Actual System Use ]
Intention to Use

3. EXPERIENCESIN APPLYING TAM IN ISRESEARCH

After giving an extensive introduction and description about the model, this section aims to provide further
explanation and guideline regarding how to apply TAM in IS research projects. A previous IS case-study
project is used as an example to illustrate our discussion. The presentation of this IS study is divided into four
parts, namely introducing research aims and objectives, presenting the research design as well as the research
model established based on TAM, discussing the data collection and analysis processes, and finally
explaining the findings of research.

3.1 Resear ch question and research aims

The International Telecommunication Union (ITU) estimated that by the end of 2012, the number of mobile
subscriptions would reach around 4.5 billion in the world (ITU, 2008). In the UK, the number of mobile
phone subscription reached 75 million in 2009, which accounted for around 1.6% of the world’s total
(Cellulr-news, 2009). Nonetheless, in a recent survey carried out by KPMG (2009), a global consulting and
professional services firms, only 33 percent of the UK population felt comfortable using a mobile phone to
access financial services, although the majority of the population also stated that having access to banking
services through a mobile phone is important to them. This contradiction of choices and opinions led the
researchers to carry out the research project reported in this paper. This research aimed at answering the
question: What are the factors that influence the intension of UK citizens to use mobile bankiogsSehv
response to this predefined research question, the study aimed to identify the social and behavioural factors
affecting mobile banking, as well as to explore the impact of these identified factors on the intention to use
mobile banking.

3.2 Research design

In order to gain a more in-depth understanding on the topic, an extensive literature review was conducted at
the initial stage of the study. As a result of this literature review, the researchers identified and selected TAM
as a highly suitable and valuable model to be used to understand and study user intention and acceptance
towards using mobile banking services. Moreover, and as discussed earlier, the original TAM model, which
consists of six main elements (External variable, PEOU, PU, BI, AT and actual use) and a set of relations
between them, is rarely used by researchers without changes (Legris et al., 2003; Turner et al., 2010). In
order to satisfy the needs of specific subject and research questions, researchers very often need to customise
the model by selecting and focusing on some of the originally proposed elements and relations, as well as to
extend the model by added new elements and suggesting new relations between the elements (e.g. Wu and
Wang, 2005; Hill and Troshani, 2009). In light of this discussion, a new research model was established
based on TAM, as further discussed below.



Furthermore, since TAM originated from positivistic quantitative study (Davis, 1989), quantitative
methodology is generally adopted in research projects that apply the TAM model (Wu, 2009). In fact, by
adopting TAM, researchers also often aim to capture a snapshot of the current situation and focus on a
contemporary event, as well as to answer a “What” question. Yin (1994) highlights that when a research
study has involved all of theses three characteristics, it is highly appropriate to adopt a quantitative design, in
particular a questionnaire survey.

Taking these factors into consideration, many previous studies using TAM have followed a common path
of empirical investigation, as proposed by Wu (2009):

“review previous literature > select relevant factors such as PU and PEOU for the study - propose
hypotheses/model = collect empirical data from a quantitative survey = test the hypotheses and/or validate the
model.” (Wu, 2009)

The study reported here thus followed a similar research design. Specifically, a further literature review was
carried out to propose a more specific and extended research model that was constructed based on TAM. A
questionnaire survey was then conducted to test and validate the model. Based on the result of this survey,
the researchers refined the model and proposed a set of factors that are crucial determinants to the use of
mobile banking in the UK.

3.3 Resear ch model

The final research model of the study was established based on an extensive review of existing literature in
the areas of mobile commerce and electronic banking. As shown in Fig. 2, this research model consists of
seven main factors that were deduced from the literature review. It includes the combination of TAM (Davis,
1989), perceived risk (e.g. Langendoerfer, 2002), demographic variables (e.g. Morris and Venkatesh, 2000;
McKechnie et al., 2006), perceived enjoyment (e.g. Davis et al., 1989), and accessibility (e.g. Daniel, 1999).

Specifically, the TAM model indicated that PEOU and PU have direct influences on the intention of the
useof technology, i.e. the use of mobile banking in this case. Moreover, PEOU was expected to have a
moderating impact on perceived usefulness, as proposed by Davis (1989). On the other hand, PEOU was
identified by Cyr et al. (2006) to have influential effect in users’ enjoymet toward using the mobile
commerce. Moreover, education (Laforet and Li, 2005), gender (Koivumaki et al., 2008) and age (Wei et al.,
2009) were also identified as important demographic factoraffecting the intention of users to use mobile
technologies. In addition, the literature review also suggested perceived riskis an influential factor for using
mobile banking (Wu and Wang, 2005). This factor can in turn impact on perceived usefulness of the system
(Rose and Fogarty, 2006). Finally, the element of accessibilityis identified by Kim et al. (2010) as an
important factor to take into consideration.

Subsequently, this established research model is used as the theoretical basis to develop the data
collection tool, namely the questionnaire survey, as discussed below.

[ Accessibility
¥ / Perceived Usefulness ]

Demographic w /V A A

: Intention to Use < { .
Variables ) i ,{ Perceived Ease of Use ]
(Gender, Age, Mobile Banking

Education)

+

[ Perceived enjoyment

Perceived Risk

Figure 2: Theresearch model for mobile banking

3.4 Data collection

As discussed above, questionnaire survey, which is the most commonly used method in TAM-based research
(Wu, 2009), was selected and adopted as the data collection tool for this study. Moreover, it was considered
that conducting a national survey covering the entire UK population is very difficult due to time and cost



restrictions. Furthermore, not all citizens in the UK will use mobile phones or get access to the Internet by
using mobile phones. These citizens may therefore be less interested in and/or less willing to getting involved
in the study. In fact, the survey of Office for National Statistics (2007) shows that the use of mobile
technologies has been particularly widespread and penetrated among young teenagers at universities, who
consider mobile phones as a ‘must-have’ and even an integral part of their everyday life (Carter et al., 2011).
For these reasons, the researchers decided to carry out the questionnaire survey with students in their own
institution, i.e. University of Sheffield, UK.

By following the guidance of Davis (1989) and fellow IS researchers (e.g. Cyr et al., 2006; Wu and
Wang, 2005; Rose and Fogarty, 2006), the questionnaire was designed by using multiple-item Likert scales.
In fact, in his original paper, Davis (1989) introduced and attached the questionnaire that was used in his
survey. Questions contained in this questionnaire are thus often re-used in other TAM-based studies.
However, it was felt that since this set of questions was not originally developed to study mobile banking,
they would not entirely suit this study. And certainly, Davis’ original questionnaire does not cover the
additional elements that we established in the above research model. As a result, the questionnaire that we
developed and used in this study was a revised version of Davis’ work, with support from the literature.
Specifically, this modified questionnaire consists of seven parts:

e In part one, the demographic information such as age, gender and education was gathered.

e Part two measured the scale of accessibility and the ease of access to the Internet through mobile
devices.

e Parts three to seven contained questions that measured perceived ease of use, perceived usefulness,
perceived risk in terms of security and privacy, perceived enjoyment and intention to use mobile
banking.

Moreover, the designed questionnaire was sent to 11 students in the researchers’ department for pilot
testing. Subsequently, Cronbach’s alpha test was used to examine the reliability of the data collected from the
pilot study. The result of the test showed that cronbach alpha for all variables are greater than 0.7. According
to Kaplan and Saccuzzo (2008), when alpha is higher than 0.7, the data collected can be considered as
internally reliable. Therefore, this pilot study concluded that the designed questionnaire was efficient in
collecting reliable data, and was thus considered as the final one. The final questionnaire was then distributed
to a randomly selected sample of 350 students at the university by email. In order to increase the response
rate, some printed hard copies of the questionnaire were also distributed to students. Consequently, 140 valid
and usable questionnaires were collected and analysed.

3.5 Data analysis and resear ch findings

After data collection, the questionnaire data was analysed by using the statistical software SPSS. A wide
range of tests was carried out to analyse the data, including: Frequency table (to identify the distribution of
the response to the questions), Mean comparisons (to examine the importance of each identified element),
Correlation test (to identify level of dependency between the identified factors), and Regression test (to
identify the direct impact of identified factors on intention to use of mobile banking). Nonetheless, as the
most significant findings of this study came out from the Regression test, this part of the finding is selected to
be discussed in more detail in this paper.

Specifically, the result of the regression test indicated that as the value of perceived risk increases the
intention to use mobile banking declines. Moreover, if perceived usefulness and perceived enjoyment of
mobile banking is effectively marketed by the financial sector, users’ intention to adopt mobile banking will
increase. These findings are supported by past studies, which identified direct influences of perceived risk
(Dai and Palvia, 2009), perceived usefulness (Wu and Wang, 2005), perceived enjoyment (Hill and Troshani,
2009; Dai and Palvia, 2009) on intention to use mobile banking by customers.

On the other hand, perceived ease of use, perceived risk and perceived enjoyment were found to have
influences on perceived usefulness of mobile banking. These findings are consistent with the results of other
studies, which suggests that perceived risk (Rose and Fogarty, 2006; Gu et al., 2009), perceived enjoyment
(Liao et al., 2007) and perceived ease of use (Wu and Wang, 2005; Liu et al., 2009) have direct impact on
perceived usefulness of mobile commerce.



Furthermore, the study also confirmed the results derived by Cyr et al. (2006) and Liao et al. (2007), who
identified that perceived enjoyment of mobile banking can be directly affected by perceived ease of use.
Nonetheless, the survey also generated some unexpected findings. For example, the survey did not confirm
the direct relationship between perceived ease of use and intention to use mobile banking. Moreover, direct
relationships of demography and accessibility with other identified variables were not validated in our
findings. Overall, the results of the survey led to the development of the following model, which was
originally established based on TAM and then tested, validated and revised based on research findings.

Perceived Risk 4>[ Perceived Usefulness ]

A

Intention to use

9 Mobile banking

[ Perceived Enjoyment

A

J

p
L Perceived Ease of Use ]

Figure 3: Approved modd on factorsinfluencing the intention to use mobile banking

4. FURTHER DISCUSSION AND CONCLUSION

This paper discussed the use of TAM as a methodology to investigate and explain factors that lead to use and
acceptance of IT and IS. A previous IS study was used as an exemplification to illustrate the discussion. As
mentioned above, TAM has been widely used in IS research since 1989. However, when this model is very
useful in providing an initial theoretical lens for studying user acceptance towards new technologies, it was
criticised to be too simple to cover all important elements of the phenomenon being investigated (Wu, 2009;
Bagozzi 2007). As a result, there is always a need to customise and extend the TAM model when applying it
in IS studies, as proposed by previous researchers (Legris et al., 2003; Turner et al., 2010). Moreover, and as
demonstrated in the above IS project, customisation and extension of the TAM model should be done based
on the nature of the research subject and the actual context of the study. An extensive literature review should
be carried out to support the establishment of such an extended model.

On the other hand, and as discussed above, quantitative survey is typically used in studies that apply
TAM. However, there are actually some criticisms about the use of self-reported survey as the dominated
method in TAM studies. In particular, and as argued by Straub et al. (1995), when measuring both dependent
and independent variables subjectively by using self-reported survey, artifacts rather than truth are generated.
As a result, the findings of a self-reported questionnaire may not accurately reflect users’ actual intension for
using the new technology (Straub et al., 1995; Turner et al., 2010). Moreover, Wu (2009) and Martins and
Nunes (2009) argued that the use of quantitative surveys in TAM research may not allow researchers to
generate rich and deep understanding of human intentions to use technology. Given these considerations, Wu
(2009) proposed to use mixed-methods design in TAM studies. Specifically, it was suggested that a
qualitative component may be carried out before the questionnaire, in order to explore and better understand
the context and subject before the survey stage (Wu, 2009). When this could be one of the possible mixed-
methods designs in TAM research, we would also like to propose that a qualitative component may actually
be conducted after the questionnaire survey. This alternative design can help to generate richer human
insights on the phenomenon under investigation, as well as to explore any unexpected results derived from
the survey (as in the case of the above IS study).

Overall, we would like to conclude that the original TAM model needs to be earnestly modified and
extended when applying in IS research, and that more flexible research designs can be developed and
adopted in TAM studies, in order to yield more comprehensive and significant findings.
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