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Abstract. Technology acceptance model (TAM) is arguably the most widely used intention 
theory that explains the individual’s acceptance of a certain technology. Since Davis introduced 
TAM in 1986, it has been applied and validated in a variety of disciplines, including educational 
sciences. However, scholars note that depending on a specific context, the original TAM needs 
to be extended, which has been done by introducing external variables and other theories. 
Despite the existent TAM2 and TAM3, numerous scholars still opt for the original TAM, 
extending it with the variables and theories that are relevant to the specific context of their 
study. The aim of the present paper is to provide an overview of validated TAM extensions, 
which might later help to further the understanding of educational technology acceptance, 
which is a prerequisite of its adoption. Since interdisciplinarity in various contexts is becoming 
more and more common, the overview presents TAM extensions that come from a number of 
different disciplines. The overview is based on 108 papers that were retrieved from the Web of 
Science (Clarivate Analytics) by searching for the keywords ‘extended Technology Acceptance 
Model’, ‘extended TAM’, and ‘TAM extension’. 
Keywords: Technology acceptance model, TAM, extended TAM, technological innovations in 
education. 
 

Introduction 
 

Technologies are omnipresent and are constantly being developed or 
upgraded to improve different walks of life. Despite their innovativeness, some 
Information and Communication Technologies (ICTs) have a very short span of 
popularity and soon become obsolete. In other words, they are not accepted by the 
users in a way that they would adopt them, or continue using them in the future. 
Over the last five decades, such processes have increasingly attracted the attention 
of numerous scholars. There have been various attempts to propose a model that 
would explain users’ acceptance and sustained use of a particular ICT. One of the 
most widely used intention theories is Technology Acceptance Model devised by 
Davis in 1986 (Lai, 2017; Bhatiasevi & Naglis, 2016). The purpose of the model 
is to explain a user’s acceptance of computer technology.  
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According to Newell (2014), changes in technology as well as socio-
economics, politics, human potential, and paradigms also influence the way the 
society learns. The living conditions of the current society are greatly influenced 
by the Industry 4.0, which is presently shifting into Industry 5.0 (Schwab, 2016). 
Therefore, it becomes evident that educators need to create educational 
environments which would prepare learners for operating in dynamic contexts 
that are powered by technological innovation (Janiūnaitė, 2004). It is only natural 
that such educational environments are inseparable from technology. However, 
technology itself as well as the process of its adoption often becomes an 
innovation to the different stakeholders that might be involved in the teaching and 
learning processes. In Diffusion of Innovation Theory, Rogers (1962) explains 
that in terms of implementing innovation, innovation adopters can be classified 
into innovators, early adopters, early majority, late majority, and laggards 
(Rogers, 2010). It can be claimed that TAM is closely related to the very first 
stages of innovation adoption. More precisely, it can be stated that acceptance is 
one of the prerequisites of innovation adoption and sustained use of, for instance, 
educational technology.  

It is important to note that the first version of TAM was not infallible, thus 
there have been several different editions introduced in 1989 (TAM, by Davis, 
Bogozzi, & Warshaw), 2000 (TAM2, Venkatesh, & Davis), 2003 (UTAUT, 
Venkatesh, Morris, Davis, & Davis), and 2008 (TAM3, Venkatesh, & Bala). The 
aforementioned versions of TAM were validated and tested longitudinally in 
different contexts (e.g. education, business, medicine, etc.) and by focusing on 
different technology users (e.g. educators, learners, customers, etc.). 
Nevertheless, there are scholars who believe that the list of important variables 
might be inexhaustible depending on the specific research area and context. Due 
to its relative simplicity, TAM as a model on its own has received considerable 
criticism (Teo, Dolek, & Bozelais, 2018; Rigopoulou, Chaniotakis, & Kehiagias, 
2017; Bhatiasevi & Naglis; 2016; Muthitcharoen, Palvia, & Grover, 2011). As 
ICTs permeate and indubitably influence other existent scientific fields and 
research is becoming more and more interdisciplinary, the original TAM becomes 
too limited, thus scholars combine it with additional variables, models, and 
theories.  

There exist numerous overviews of TAM as well as its comparison to other 
intention theories. However, the novelty of the present paper lies in providing an 
overview of the extensions to the original TAM that were validated in different 
contexts by scientists who represent a variety of disciplines. The overview is 
carried out by analyzing research papers from various disciplines that were 
published in the span of 1997 to 2018 and are available on the Web of Science 
(Clarivate Analytics). The results that are described in the present paper can serve
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as a basis for developing an extended TAM for a better understanding of 
educational technology adoption. 

The aim and scope. The present paper aims to provide a concise overview 
of the means to extend the original TAM, which might later help to further the 
understanding of educational technology acceptance, it being a prerequisite of its 
adoption. The aim is achieved by analyzing empirical research papers. To meet 
the abovementioned end, several objectives were formulated. They are the 
following: (i) to reveal what variables are introduced to extend the original TAM, 
and (ii) to indicate what other intention theories and models are used to extend the 
original TAM. 
 

Methods 
 

The current overview is based on a total of 108 scientific papers that were 
published between 1997 and 2018. The papers were retrieved in November 2018 
from Web of Science (Clarivate Analytics) by searching for the following 
keywords: ‘extended Technology Acceptance Model’, ‘extended TAM’, and 
‘TAM extension’. The platform was chosen because it is highly valued in various 
scientific communities and gives access to “world-class research literature linked 
to a rigorously selected core of journals” (clarivate.com). The search results of the 
aforementioned keywords returned 120 scientific papers. However, twelve of 
them were excluded from the present overview as they were literature reviews or 
theoretical papers with no empirical data to support and validate the proposed 
model extensions. Later, the collected papers were categorized according to the 
date of publication, scientific field, TAM extension, and results.  
 

The structure of the paper 
 

The following section briefly introduces the different editions of TAM and 
explains what key variables are present in each version. After that, the results of 
the analysis are presented. The analysis section is followed by conclusions.  
 

Historical Development of Technology Acceptance Model (TAM) 
 

Technology Acceptance Model (TAM) was first proposed by Davis (1986) 
in his PhD thesis. Davis mostly based TAM on Theory of Reasoned Action (TRA) 
(Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975) as well as previous research 
and models that originate in intention theories and, for instance, marketing 
literature with the aim to  

improve our understanding of user acceptance processes, providing new theoretical 
insights into the successful design and implementation of information systems. . . TAM 
should provide the theoretical basis for a practical “user acceptance testing” 
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methodology that would enable system designers and implementors to evaluate proposed 
new systems prior to their implementation. (1985, 7). 
Figure 1 depicts the original TAM. As one can see, Davis (1986) suggested 

testing the relationship between the variables related to (i) design features as well 
as (ii) cognitive, and (iii) affective response in order to predict the behavioural 
response. As Davis (1986) explains, the first set of variables refer to alternative 
systems (p. 24). The second set of variables contain perceived usefulness and 
perceived ease of use. Both of them are conceptualized by using Ajzen and 
Fishbein’s (1977) definitions. The former is said to refer to “the degree to which 
an individual believes that using a particular system would enhance his or her job 
performance,” whereas the latter is explained as “the degree to which an 
individual believes that using a particular system would be free of physical and 
mental effort” (Ajzen & Fishbein, 1977, as cited in Davis, 1986, 26).  
 

 
 

Figure 1 The original Technology Acceptance Model (Davis, 1986, 24) 
 

In a paper published in 1989 and co-authored by Davis, Bogozzi, and 
Warshaw, TAM is slightly modified. Firstly, instead of unspecified design 
features, it includes external variables. Secondly, it introduces behavioural 
intention to use, which is directly influenced by perceived usefulness and attitude 
toward using. However, these are not the final changes that were made to the 
original TAM model.  

 
 

Figure 2 The improved Technology Acceptance Model  
(Davis, Bogozzi, & Warshaw, 1989, 985) 
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The final version of the original TAM was presented by Venkatesh and Davis 
in 1986. In the model, the factor of attitude toward using was removed. Venkatesh 
(2000, 343) explains that the latter was done because the link between attitude 
and other variables was deemed to be too weak. It should also be noted that the 
finalized model that can be seen in Figure 3 below precisely indicates the external 
variables, which are the following: system characteristics, training, user 
involvement in design, and the nature of the implementation process 
(Venkatesh & Davis, 1996, 453).  

 

 
Figure 3 The finalized Technology Acceptance Model (Venkatesh & Davis, 1986, p. 453) 

Source: Venkatesh, V., & Davis, F.D. (1996). A model of the antecedents of perceived ease of 
use: Development and test. Decision Sciences, 27(3), 451-481. 

 
In 2000, Venkatesh and Davis proposed an entirely new version of TAM, 

namely TAM2. As can be seen in Figure 4, TAM2 includes the finalized version 
of TAM. However, instead of the aforementioned external variables present in 
the finalized original TAM, TAM2 opts for such constructs as subjective norm, 
image, job relevance, output quality, and result demonstrability; voluntariness 
and experience are added as the moderating drivers (Venkatesh & Davis, 2000, 
188). In other words, to explain the usage of a particular piece of technology, 
TAM2 takes into account the influence of the social and cognitive instrumental 
processes (ibid.). As Venkatesh and Davis (2000, 187) note, the constructs come 
from TRA (Fishbein & Ajzen, 1975) and Theory of Planned Behavior (TPB) 
(Ajzen, 1991). Moreover, they are defined along the same lines as in TRA and 
TPB. Due to the limiting format of the paper, the reader is kindly encouraged to 
explore the definitions that are provided in the original papers by Fishbein and 
Ajzen (1975), Ajzen (1991) or Venkatesh, Morris, Davis, and Davis (2003).  

Several years later, in 2003, Venkatesh, Morris, Davis, and Davis presented 
the scientific community with one more edition of Technology Acceptance 
Model. It is called the Unified Theory of Acceptance and Use of Technology 
(UTAUT). The main aim of proposing such a framework was to combine the 
existent models into one that can explain an individual’s intention to use and the 
actual usage of information technologies (Venkatesh et al., 2003, 467). As is 
evident from Figure 5, the two central concepts of TAM, namely, perceived 
usefulness and ease of use are removed, and so are system characteristics, 
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training, user involvement in design, the nature of the implementation process, 
subjective norm, image, job relevance, output quality, and result demonstrability. 
The new introduced variables are performance and effort expectancy, social 
influence, and facilitating conditions; two new moderating drivers are added, 
namely, gender and age.  

 
Figure 4 Technology Acceptance Model 2 (TAM2) (Venkatesh & Davis, 2000, 188) 

 

 
Figure 5 The scheme of the Unified Theory of Acceptance and Use of Technology 

(UTAUT) (Venkatesh, Morris, Davis, & Davis, 2003, 447) 
 

The most recent update of TAM2 ir referred to as TAM3. It is comprised of 
the earlier explained TAM2 and the model of the Determinants of perceived ease 
of use that was developed by Venkatesh in 2000. The six determinants are the 
following: computer self-efficacy, perception of external control, computer 
anxiety, computer playfulness, perceived enjoyment, and objective usability 
(Venkatesh, 2000, 279). Venkatesh and Bala (2008, 280) note that the thick lines 
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in Figure 6 signify the new proposed relationships that are present in TAM3. In 
other words, “experience. . .[moderates] the relationships between (i) perceived 
ease of use and perceived usefulness; (ii) computer anxiety and perceived ease of 
use; and (iii) perceived ease of use and behavioral intention” (Benkatesh & Bala, 
2008, 281).  

 
Figure 6 Technology Acceptance Model 3 (TAM3) (Venkatesh & Bala, 2008, 280) 

 
Table 1 provides a concise view of the variables that are present in all of the 

discussed editions of Technology Acceptance Model and are said to influence an 
individual’s intention to use an ICT and its actual usage. The constructs that 
overlap and those that are unique to each proposed model are marked in different 
colours.  
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Table 1 The variables present in all of the editions of TAM. The overlapping variables are 
marked in different colours (produced by the author of the paper) 

 

 
 

Results 
 

As can be seen from Figure 7, the largest share of the papers come from 
2017, 2013, 2018, 2009, and 2015. This is an interesting result that indicates the 
potential limitations of the updated versions of TAM, namely TAM2, TAM3, and 
UTAUT or any other existent intention theories that might be used in measuring 
technology acceptance. Since the saturation of the publications during each year 
is not of prime importance in the present overview, it will not be discussed in 
further detail. However, one can extrapolate that the steady increase in extended 
TAM papers signals a call for reconsidering the original TAM as well its previous 
upgrades.  

 
Figure 7 The date and number of publications of the retrieved TAM papers 

 
The collected papers come from a variety of fields (see Table 2). The three 

top areas in which extended TAM was applied are education, IT, and business. It 
should be noted that in many cases, the three areas could be seen as overlapping. 
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For instance, there exists research that is conducted on the acceptance of a tool 
meant for training (future) employees of a business entity. However, it was 
decided to ascribe the collected papers to the field categories according to the 
focus of the journal in which they were published.  
 

Table 2 The distribution of the papers representing different scientific fields 
 

Field Number of papers 
Education  34 
IT  27 
Business  17 
Medicine 8 
Marketing  6 
Management  5 
Telecommunication  4 
Automation  2 
Sustainability  1 
Tourism  1 
Library studies  1 
Engineering  1 
Agriculture  1 

 
After a careful inspection of TAM extensions that were indicated in the 

collected papers, the author of the present paper noticed several unanticipated 
tendencies. Firstly, even though the finalized version of TAM (1996) excluded 
the construct of attitude that was present in the previous versions of the model, a 
large share of the collected papers reintroduced it. Moreover, different aspects and 
levels of attitude were indicated, for instance, attitude (toward use / toward 
service / strength) (Altanopoulou & Tselios, 2017; Lee et al., 2017; Alnajjar, 
2017; Teo, 2016; Govender & Rootman le Grange, 2015; Chin & Lin, 2015; Lin 
et al., 2015; Kitchen et al., 2015; Rawashdeh, 2015; Shim & Oh, 2015; Cegarra-
Navaroo et al., 2013; Rackers et al., 2013; Bere & Rambe, 2013; Chang et al., 
2012; Lee et al., 2012; Ghazizadeh et al., 2012; Lee et al., 2012; Egea et al., 2011; 
Sternad et al., 2011; Alenezi et al., 2010; Liu et al., 2009; Al-Harby et al., 2009; 
Kim et al., 2009; Qi et al., 2009; Alshare et al., 2009; Shin, 2008; Ha et al., 2007; 
Di Bendetto et al, 2003; Chen et al., 2002; Jackson et al., 1997). It can be 
suggested that attitude can be related to the constructs of perception / 
consciousness / awareness, which were found in the papers of Dutta et al., 2018; 
Naspetti et al., 2017; Govender et al., 2015; Nasir & Yurder, 2015; Bao et al., 
2013, Salajan et al., 2011; Egea et al., 2011; Liu et al., 2009; Al-Khateeb, 2007; 
Gefen & Keil, 1997; and Jackson et al., 1997. 
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Table 3 TAM2 and TAM3 variables found in the collected papers 
 

 
 

Secondly, as was mentioned in the previous sections, the papers for the 
analysis were retrieved by looking for the following keywords: ‘extended 
Technology Acceptance Model’, ‘extended TAM’, and ‘TAM extension’. TAM2 
and TAM3 were purposefully not included as the aim of the present paper is to 
reveal the means to extend the original TAM so they can be used to build a model 
that would help to better comprehend the adoption of educational technology. 
However, after having determined the additional variables, it was evident that a 
number of papers included variables from TAM2 and TAM3 (see Table 3) as well 
as UTAUT without acknowledging that they are actually conducting research by 
already using the existent extended TAMs.  

The following UTAUT variables were also found:  
• social norms / social influence / social context (Chang & Chen, 2018; 

Patel & Patel, 2018; Altanopoulou & Tselios, 2017; Lwoga & Lwoga, 
2017; Rigopoulou et al., 2017; Tarhini et al., 2014; Tan et al., 2014; 
Tarhini et al., 2013; Son et al., 2012; Sternad et al., 2011; Irani et al., 
2009), and  

• facilitating conditions (Altanopoulou & Tselios, 2017; Alnajjar, 2017; 
Kabir et al., 2017; Tarhini et al., 2013; Asua et al., 2012; Zhang et al., 
2008).  

Finally, such moderating TAM2, TAM3, and UTAUT drivers as  
• age (Werber et al., 2018; Gupta & Jain, 2015; Tarhini et al., 2014; 

Ahmad et al., 2010; Cho et al., 2009; Ha et al., 2007),  
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• gender (Dutta et al., 2018; Lwoga & Lwoga, 2017; Gupta & Jain, 2015; 
Al-Azawei & Lundqvist, 2015; Tarhini et al., 2014; Tan et al., 2014; 
Bao et al., 2013; Ahmad et al., 2010; Cho et al., 2009; Al-Harby et al., 
2009; Saed & Abdinnour-Helm, 2008; Gefen & Straub, 1997), and  

• (previous / computer/tool / Internet / online flow / service) experience  
and usage (Teo et al., 2017; Abdullah et al., 2016; Tarhini et al., 2014; 
Shin et al., 2013; Cha, 2013; Rackers et al., 2013; Sternad et al., 2011; 
al-Ammary, 2010; Alenezi et al., 2010; Lau & Woods, 2009; 
Hernandez et al., 2009; Qi et al., 2009; Saeed & Abdinnour-Helm, 
2008; Ha et al., 2007; Dishaw & Strong, 1999; Jackson et al., 1997) 
were also discovered.  

Having acknowledged the abovementioned, the remaining of the section will 
present the different categories of variables that do not belong to TAM2, TAM3 
or UTAUT as well as theories and frameworks that were used to extend the 
original TAM.  
 

Perceived characteristics 
 

As can be seen in Table 1, in the first three TAM frameworks (incl. the first 
editions of the original TAM), there are two key perceived characteristics, namely 
perceived usefulness and perceived ease of use. The review of the collected papers 
reveals that depending on the field and context of the research, scholars introduced 
additional perceived characteristics to extend the original TAM. 

 
Table 4 A classification of the perceived characteristics 
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The provided classification of the perceived characteristics can be 
subdivided into five categories (see Table 4), namely, (i) affordances, (ii) trust-
related, (iii) technology-related, (iv) quality-related, and (v) accessibility-related 
features. 

 
User / consumer characteristics 

 
It can be noted that different editions of TAM include variables that are 

related to the individual. However, the review of the collected papers reveals that 
the original TAM lacks more variables that are related to personal characteristics. 
Scholars from diverse research areas extended TAM with such features as (i) user 
/ consumer learning and cognitive factors as well as (ii) personality-related 
elements, (iii) values and beliefs, (iv) habitual behaviour, and additional elements 
related to (v) demographics. 
 

Table 5 A classification of user / consumer characteristics 
 

 
 

As was previously mentioned, the largest share of the collected papers report 
on conducting research in educational contexts. This can explain the extensive list 
of purely learning-related characteristics as well as other features (see Table 5) 
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that can be considered important for the learning process – be it formal, non-
formal or informal. 

 
System characteristics 

 
As one of the external variables in the finalized version of TAM, there is the 

construct of system characteristics. However, the characteristics are not specified. 
In the analysed papers, numerous system characteristics are introduced. They can 
be categorized along the lines of (i) the basic system features, (ii) quality aspects, 
(iii) source of challenges, (iv) accessibility, and (v) available support. It should be 
noted that these categories can also be ascribed to the facilitating conditions in 
UTAUT, which refer to “the degree to which an individual believes that an 
organizational or technological infrastructure exists to support use of the system” 
(Venkatesh et al., 2003, 453).  
 

Table 6 A classification of system characteristics 
 

 
 

It can be claimed that the original TAM overlooked a number of important 
system characteristics. From the elements listed in Table 6, it is evident that for 
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an ICT to be accepted and used, it is important for it to be truly functional, have 
all-round quality and accessibility, and if potential challenges might occur, the 
support element might be essential.  
 

Interaction with technology 
 

In the collected papers, two types of interactions with technology can be 
noticed. They can be divided into (i) the general interaction and (ii) relationship 
with technology. 

 

Table 7 A classification of interaction with technology related elements 
 

 
 

As the elements in Table 7 suggest, when conducting TAM research, it might 
also be of use to take into account the different existing relationships not only in 
terms of how much interactivity an ICT allows, but the directions of the 
interaction as well. The latter is an important aspect especially when one considers 
ITC use in educational contexts.  

 
Other external variables 

 
It is natural that people incorporate technology into their daily (esp. 

professional) lives not only voluntarily. There are numerous external forces that 
influence individuals to embrace a certain ICT. The column on the left-hand side 
of Table 8 indicates the variables that stand for the stimuli for change as was 
discovered in the collected papers. As was already mentioned, support (see the 
middle column of Table 8) is another important aspect when getting 
accommodated to using technologies. Finally, one of the key variables of the 
original TAM, perceived usefulness, might be influenced by variables that are 
related to benefits of using a particular technology (see the right-hand side colum 
of Table 8).  
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It should be noted that the elements present in Table 8 might be also seen as 
the more specific instances of nature of implementation (column ‘stimuli for 
change’) in the original TAM or facilitating conditions (column ‘support source’) 
in UTAUT. 

 
Table 8 A classification of other external variables 

 

 
 

Miscellaneous variables 
 

After ascribing all the variables into categories that were presented in Tables 
3-8, some elements could only be labelled as miscellaneous. They are the 
following: flow, task characteristics, course attributes, business process fit, task 
technology fit, quality of work life, user-generated information, confirmation, and 
individual differences. Since these variables do not belong purely to perceived 
characteristics, user / consumer / system characteristics or interaction 
characteristics, they were not placed into the tables. However, this is not to say 
that such elements are not at all related to the variables that are present in Tables 
3-8.  
 

Moderating effects 
 

The original TAM does not include any moderating variables. They were 
introduced in TAM2, TAM3, and UTAUT. As can be seen from Figures 4-6, the 
moderating drivers are voluntariness, experience, gender, and age. All of them 
except for voluntariness were found after inspecting the collected papers. In 
addition to them, scholars also introduced such moderators as specialty, 
education, environmental concern, and time consciousness.  
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Combination with other theories and frameworks 
 

The variables that were used to extend the original TAM come from a variety 
of other theories, research frameworks, or literature from a specific discipline. As 
can be seen from Table 9, the majority of such additions come from marketing 
literature that explains consumption-related behavior. 
 

Table 9 Examples of theories and frameworks used to extend the original TAM 
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Conclusion 
 

It can be claimed that Technology Acceptance Model (TAM) is a versatile 
means to conduct research and explain an individual’s behaviour that is related to 
technology acceptance (e.g. in educational contexts) and its further usage. The 
present paper analysed 108 papers that come from over ten different scientific 
areas, which helped to reveal what variables, models, and theories can be 
combined with the original TAM. The results indicate that the original TAM on 
its own is not entirely sufficient, thus scholars have mostly extended it with 
diverse context-specific variables.  

Interestingly enough, numerous scientists enhance the original TAM by 
combining it with TAM2, TAM3, and UTAUT constructs. In addition to that, a 
number of other variables are added as well. They can be broadly classified along 
the lines of the features that are related to (i) perceived characteristics, (ii) user / 
consumer characteristics, (iii) system characteristics, (iv) interaction with 
technology, and (v) external features.  

The analysis of the collected papers also reveals that scholars tend to 
combine TAM not only with its extensions (i.e. TAM2, TAM3, and UTAUT), but 
with other theories and frameworks as well. In the collected papers, the original 
TAM is mostly combined with other intention and behavior theories that mostly 
come from marketing literature.  

The results presented in this paper have both theoretical and practical 
importance. As the paper reports on the variables coming from diverse scientific 
fields to extend TAM, the results might be useful in constructing a new, more 
advanced intention theory that would more accurately explain a person’s 
acceptance and usage of, for example, educational ICTs. It is recommended that 
future endeavours extend the original TAM to build a model for a better 
understanding of educational technology adoption. In practice, the results 
presented in the paper might be helpful not only in constructing a research 
framework for an interdisciplinary context, but also when developing or 
improving a certain piece of educational technology, thus making it more 
sustainable.  
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	Figure 1 depicts the original TAM. As one can see, Davis (1986) suggested testing the relationship between the variables related to (i) design features as well as (ii) cognitive, and (iii) affective response in order to predict the behavioural respons...
	Figure 1 The original Technology Acceptance Model (Davis, 1986, 24)
	In a paper published in 1989 and co-authored by Davis, Bogozzi, and Warshaw, TAM is slightly modified. Firstly, instead of unspecified design features, it includes external variables. Secondly, it introduces behavioural intention to use, which is dire...
	Figure 2 The improved Technology Acceptance Model
	(Davis, Bogozzi, & Warshaw, 1989, 985)
	The final version of the original TAM was presented by Venkatesh and Davis in 1986. In the model, the factor of attitude toward using was removed. Venkatesh (2000, 343) explains that the latter was done because the link between attitude and other vari...
	Figure 3 The finalized Technology Acceptance Model (Venkatesh & Davis, 1986, p. 453)
	Source: Venkatesh, V., & Davis, F.D. (1996). A model of the antecedents of perceived ease of use: Development and test. Decision Sciences, 27(3), 451-481.
	In 2000, Venkatesh and Davis proposed an entirely new version of TAM, namely TAM2. As can be seen in Figure 4, TAM2 includes the finalized version of TAM. However, instead of the aforementioned external variables present in the finalized original TAM,...
	Several years later, in 2003, Venkatesh, Morris, Davis, and Davis presented the scientific community with one more edition of Technology Acceptance Model. It is called the Unified Theory of Acceptance and Use of Technology (UTAUT). The main aim of pro...
	Figure 4 Technology Acceptance Model 2 (TAM2) (Venkatesh & Davis, 2000, 188)
	Figure 5 The scheme of the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh, Morris, Davis, & Davis, 2003, 447)
	The most recent update of TAM2 ir referred to as TAM3. It is comprised of the earlier explained TAM2 and the model of the Determinants of perceived ease of use that was developed by Venkatesh in 2000. The six determinants are the following: computer s...
	Figure 6 Technology Acceptance Model 3 (TAM3) (Venkatesh & Bala, 2008, 280)
	Table 1 provides a concise view of the variables that are present in all of the discussed editions of Technology Acceptance Model and are said to influence an individual’s intention to use an ICT and its actual usage. The constructs that overlap and t...
	Table 1 The variables present in all of the editions of TAM. The overlapping variables are marked in different colours (produced by the author of the paper)
	As can be seen from Figure 7, the largest share of the papers come from 2017, 2013, 2018, 2009, and 2015. This is an interesting result that indicates the potential limitations of the updated versions of TAM, namely TAM2, TAM3, and UTAUT or any other ...
	Figure 7 The date and number of publications of the retrieved TAM papers
	The collected papers come from a variety of fields (see Table 2). The three top areas in which extended TAM was applied are education, IT, and business. It should be noted that in many cases, the three areas could be seen as overlapping. For instance,...
	Table 2 The distribution of the papers representing different scientific fields
	Number of papers
	Field
	34
	Education 
	27
	IT 
	17
	Business 
	8
	Medicine
	6
	Marketing 
	5
	Management 
	4
	Telecommunication 
	2
	Automation 
	1
	Sustainability 
	1
	Tourism 
	1
	Library studies 
	1
	Engineering 
	1
	Agriculture 
	After a careful inspection of TAM extensions that were indicated in the collected papers, the author of the present paper noticed several unanticipated tendencies. Firstly, even though the finalized version of TAM (1996) excluded the construct of atti...
	Table 3 TAM2 and TAM3 variables found in the collected papers
	Secondly, as was mentioned in the previous sections, the papers for the analysis were retrieved by looking for the following keywords: ‘extended Technology Acceptance Model’, ‘extended TAM’, and ‘TAM extension’. TAM2 and TAM3 were purposefully not inc...
	The following UTAUT variables were also found:
	 social norms / social influence / social context (Chang & Chen, 2018; Patel & Patel, 2018; Altanopoulou & Tselios, 2017; Lwoga & Lwoga, 2017; Rigopoulou et al., 2017; Tarhini et al., 2014; Tan et al., 2014; Tarhini et al., 2013; Son et al., 2012; St...
	 facilitating conditions (Altanopoulou & Tselios, 2017; Alnajjar, 2017; Kabir et al., 2017; Tarhini et al., 2013; Asua et al., 2012; Zhang et al., 2008).
	Finally, such moderating TAM2, TAM3, and UTAUT drivers as
	 age (Werber et al., 2018; Gupta & Jain, 2015; Tarhini et al., 2014; Ahmad et al., 2010; Cho et al., 2009; Ha et al., 2007),
	 gender (Dutta et al., 2018; Lwoga & Lwoga, 2017; Gupta & Jain, 2015; Al-Azawei & Lundqvist, 2015; Tarhini et al., 2014; Tan et al., 2014; Bao et al., 2013; Ahmad et al., 2010; Cho et al., 2009; Al-Harby et al., 2009; Saed & Abdinnour-Helm, 2008; Gef...
	 (previous / computer/tool / Internet / online flow / service) experience  and usage (Teo et al., 2017; Abdullah et al., 2016; Tarhini et al., 2014; Shin et al., 2013; Cha, 2013; Rackers et al., 2013; Sternad et al., 2011; al-Ammary, 2010; Alenezi et...
	Having acknowledged the abovementioned, the remaining of the section will present the different categories of variables that do not belong to TAM2, TAM3 or UTAUT as well as theories and frameworks that were used to extend the original TAM.
	Perceived characteristics
	As can be seen in Table 1, in the first three TAM frameworks (incl. the first editions of the original TAM), there are two key perceived characteristics, namely perceived usefulness and perceived ease of use. The review of the collected papers reveals...
	Table 4 A classification of the perceived characteristics
	The provided classification of the perceived characteristics can be subdivided into five categories (see Table 4), namely, (i) affordances, (ii) trust-related, (iii) technology-related, (iv) quality-related, and (v) accessibility-related features.
	User / consumer characteristics
	It can be noted that different editions of TAM include variables that are related to the individual. However, the review of the collected papers reveals that the original TAM lacks more variables that are related to personal characteristics. Scholars ...
	Table 5 A classification of user / consumer characteristics
	As was previously mentioned, the largest share of the collected papers report on conducting research in educational contexts. This can explain the extensive list of purely learning-related characteristics as well as other features (see Table 5) that c...
	System characteristics
	As one of the external variables in the finalized version of TAM, there is the construct of system characteristics. However, the characteristics are not specified. In the analysed papers, numerous system characteristics are introduced. They can be cat...
	Table 6 A classification of system characteristics
	It can be claimed that the original TAM overlooked a number of important system characteristics. From the elements listed in Table 6, it is evident that for an ICT to be accepted and used, it is important for it to be truly functional, have all-round ...
	Interaction with technology
	In the collected papers, two types of interactions with technology can be noticed. They can be divided into (i) the general interaction and (ii) relationship with technology.
	Table 7 A classification of interaction with technology related elements
	As the elements in Table 7 suggest, when conducting TAM research, it might also be of use to take into account the different existing relationships not only in terms of how much interactivity an ICT allows, but the directions of the interaction as wel...
	Other external variables
	It is natural that people incorporate technology into their daily (esp. professional) lives not only voluntarily. There are numerous external forces that influence individuals to embrace a certain ICT. The column on the left-hand side of Table 8 indic...
	It should be noted that the elements present in Table 8 might be also seen as the more specific instances of nature of implementation (column ‘stimuli for change’) in the original TAM or facilitating conditions (column ‘support source’) in UTAUT.
	Table 8 A classification of other external variables
	Miscellaneous variables
	After ascribing all the variables into categories that were presented in Tables 3-8, some elements could only be labelled as miscellaneous. They are the following: flow, task characteristics, course attributes, business process fit, task technology fi...
	Moderating effects
	The original TAM does not include any moderating variables. They were introduced in TAM2, TAM3, and UTAUT. As can be seen from Figures 4-6, the moderating drivers are voluntariness, experience, gender, and age. All of them except for voluntariness wer...
	Combination with other theories and frameworks
	The variables that were used to extend the original TAM come from a variety of other theories, research frameworks, or literature from a specific discipline. As can be seen from Table 9, the majority of such additions come from marketing literature th...
	Table 9 Examples of theories and frameworks used to extend the original TAM
	Conclusion
	It can be claimed that Technology Acceptance Model (TAM) is a versatile means to conduct research and explain an individual’s behaviour that is related to technology acceptance (e.g. in educational contexts) and its further usage. The present paper an...
	Interestingly enough, numerous scientists enhance the original TAM by combining it with TAM2, TAM3, and UTAUT constructs. In addition to that, a number of other variables are added as well. They can be broadly classified along the lines of the feature...
	The analysis of the collected papers also reveals that scholars tend to combine TAM not only with its extensions (i.e. TAM2, TAM3, and UTAUT), but with other theories and frameworks as well. In the collected papers, the original TAM is mostly combined...
	The results presented in this paper have both theoretical and practical importance. As the paper reports on the variables coming from diverse scientific fields to extend TAM, the results might be useful in constructing a new, more advanced intention t...
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