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ABSTRACT 
Automated Teller Machines (ATMs) are increasingly being used in Nigeria and they have 
all but replaced banking hall services. ATMs provide a special example of voluntary IT 
platform that have been widely accepted for use in spite of the presence of alternatives. 
The UTAUT model appears to have been developed for a commercial organization in mind 
where IT systems are used to improve worker productivity and the general efficiency of 
the organization. This paper is an attempt to validate a modified UTAUT model for these 
types of voluntary IT platform.  Three hundred and ninety two (392) valid questionnaires 
were retrieved from undergraduate students of the Department of Computer Science, 
Bayero University Kano (BUK) to test for the research model. In order to evaluate the 
model internal consistency, convergence and discernments validity, confirmatory factor 
analysis (CFA) is run on the measurement model and the values of Average Variance 
Extracted (AVE), Composite Reliability (ρc), and Cronbach's Alpha (CA) are found to be 
satisfactory. The data collected is analyzed using structural equation modeling 
techniques. Two major constructs of  the model - performance expectancy (PE) and effort 
expectancy (EE) – are found to be non-significant  suggesting that there are a number of 
platform of IT  that may neither fit into the UTAUT nor UTAUT2 models because of their 
special characteristics. 
Keywords: Automated Teller Machines (ATMs), UTAUT, Structural Equation Modeling, IT 
Use and Acceptance 
 
1. Introduction 
Automated Teller Machines (ATMs) are 
increasingly being used in Nigeria and they 
have all but replaced over the counter 
banking hall services (Abdulwahab, 2010). 
When ATMs first appeared in the 1990s, 
people must have found them inconvenient 
to use but their acceptance has kept on 
increasing. While banking hall services have 
continued to be available as alternatives to 
the use of ATMs, most people use the 
machines for withdrawals, transfers and 
other banking services. ATMs provide a 
special example of voluntary IT systems that 
have been widely accepted for use in spite of 
the presence of other alternatives services. 
Over the past few decades there has been 
increasing interest in research on the factors 
that explain user acceptance of IT platform. 
Before 2003, several theoretical models 
appeared trying to account for the factors 
that determine the acceptance and use of 
technology, in general (Davis et al., 1989; 

Ajzen, 1991; Taylor & Todd 1995; Rogers, 
1995 &Thompson et al., 1991). Venkatesh et  
al. (2003) combined eight of the most 
popular models to formulate a new model for 
IT systems, called the Unified Theory of 
Acceptance and Use of Technology (UTAUT). 
This model has become very popular and 
there have been several empirical validations 
of it for several IT systems in diverse 
settings. Many of these have validated the 
four constructs of the model namely 
performance expectancy (PE), effort 
expectancy (EE), social influence (SI) and 
facilitating conditions (FC). In its original 
form, the UTAUT model appears to have 
been developed for a commercial 
organization in mind where IT systems are 
used to improve worker productivity and the 
general efficiency of the organization 
(Venkatesh et  al., 2003).  In such 
organizations, the use of the deployed IT 
systems would likely be compulsory with no 
alternatives.  
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This setting is markedly different from a 
situation whereby the use of the deployed 
system is voluntary and a user has the option 
of not operating it and using its manual 
alternative instead. This paper tries to 
validate the model for these types of 
voluntary systems using ATMs as a case study. 
2. Related Work/Literature Review 
Since ATMs first appeared in Nigeria in the 
1990s, their use has continued to rise rapidly. 
When they first appeared in the 1990s, 
people must have found them inconvenient 
to use but their acceptance has kept on 
increasing (Abdulwahab, 2010). There have 
been several studies on the use of ATMs in 
Nigeria. Jegede (2014) investigated on how 
ATMs had affected the efficiency of banks 
and his findings confirmed that they had had 
a positive effect on the performance of the 
banking sector.  Okafor and Ezani (2012) 
showed that users were generally satisfied 
with the benefits of ATMS in spite of the 
challenges that were sometimes 
encountered. Asikaogu and Mbegbu (2012) 
also found that students and staff members 
in a university environment in Benin, in 
South-West Nigeria, were generally satisfied 
with the speed and availability of ATM 
systems. Adeniran and Junaidu (2012), who 
conducted their study in Sokoto, a 
completely different part of the country, 
concluded that “the impact of ATM services 
in terms  of  their  perceived ease  of  use,  
transaction  cost  and  service  security  is  
positive  and significant.” Olowookere and 
Olowookere (2014) went further to find out 
the determinants that encourage ATM usage. 
Their findings revealed that accessibility and 
affordability were major determinants while 
fear of dispensing errors and fraud were the 

discouraging factors. While many of these 
studies were on customer satisfaction, 
majority of them did not try to validate the 
various theories on the use and adoption of 
IT platform. However, there have been some 
attempt by Olatokun and Igbinedion (2009) 
which, while the ATM systems were still fairly 
new in Nigeria,  investigated the their 
adoption using the theory of Diffusion of 
Innovation. Now that ATMs have become a 
more common and widespread in use, there 
is the need to validate them using unified 
theory of acceptance and use of technology 
(UTAUT). The original UTAUT model was 
developed with a commercial organization in 
mind where IT systems are used to improve 
worker productivity and the general 
efficiency of the organization. Later 
Venkatesh et al. (2012) extended UTAUT to 
consumer systems coming up with UTAUT2 
which incorporated three additional 
constructs namely hedonic motivation, price 
value, and habit.  This made the overall 
scope coverage of UTAUT and UTAUT2 ever 
wider encompassing virtually all types of IT 
systems (Abdulwahab & Zulkhairi, 2012). In 
spite of this wide coverage, the need to 
validate the original UTAUT model by 
incorporating the construct of anxiety in 
different   context. 
3. Conceptual Model 
The UTAUT model proposed by Venkatesh et 
al. (2003) is used in this research. It has four 
constructs namely performance expectancy, 
effort expectancy, social influence and 
facilitating conditions that determine the 
behavioral intent and two constructs 
influencing usage behavior namely behavioral 
intention and facilitating conditions.  

  
 
 

The definitions of the constructs are given in Table 1 below: 
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Table 1: Definitions of Constructs in the UTAUT Model 

S/N Construct Definition 

1. Performance 
Expectancy 

The degree to which an individual believes that using the 
system will help him or her to attain gains in job performance. 

2. Effort Expectancy The degree of ease associated with the use of the system. 

3. Social Influence The degree to which an individual perceives that important 
others 
believe he or she should use the new system. 

4. Facilitating 
Conditions 

The degree to which an individual believes that an 
organizational and technical infrastructure exists to support 
use of the system. 

5. Anxiety The degree to which an individual is apprehensive of using the 
system 

6. Behavioral Intention The degree to which an individual will engage in a particular 
behavior. 

Sources Venkateshet et al. (2003) 
 

3 METHODOLOGY 
In this study, the use and acceptance of ATM 
systems was investigated using a slightly 
modified model to the original UTAUT model 
proposed by Venkatesh et al. (2003).  There 
are six constructs in the model,  namely 
performance expectancy (PE), effort 
expectancy (EE), social influence (SI),  
facilitating conditions (FC) and anxiety (AX), 
that determine the behavioral intent and two 

constructs, namely behavioral intent and 
facilitating conditions, that influence usage 
behavior. The constructs used, as defined in 
Venkatesh et al. (2003), are given in Table 1. 
A7- point Likert scale is used in measuring 
the constructs, including endogenous and 
exogenous variables (Davis et al., 1989; 
Davis, 1989; Karahanna et al. 1999; 
Bhattacherjee, 2001; Sekaran, 2006; Liao et 
al., 2008; Venkatesh et al., 2012).  

  

 
 
3.1 Data collection 
Five hundred questionnaires were distributed 
to the undergraduate students of the 
Department of Computer Science, Bayero 
University Kano (BUK). Four hundred and five 
(405) questionnaires was retrieved 
representing 81 percent response rate of 
these numbers, 392 were found valid in 
conducting the analysis. The research model 
was tested using structural equation 

modeling techniques using AMOS 7.0 
Computer software.  
4 RESULTS 
The demographic characteristics of the 
respondents, as in Table 2, show that there 
were a total of 392 valid respondents of 
which 286 were male and 106 were female. 
There were 166 of them in Level I, 101 in 
Level II, 19 in Level III and 106 in Level IV. 
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72% of the respondents were male while the 
remaining 28% were female. There were 35% 
of the respondents in the 15 – 20 years old 
bracket while 51% were in the 21 - 25 years 
old bracket. The remaining 24% were above 
25 years old. 135 of the respondents reported 
that they had been using ATM machines for 
six months or less, 64 for up to a year and 

the remaining 193 for more than one year. 
Majority of the respondents (79%) reported 
that they had never had any training on using 
ATM machines with 15% stating that they had 
less than 5 hours of training and only 6% 
reporting that they had more than 5 hours of 
training on how to use them. 

 
Table 2. Demographic Characteristics of the Respondents 

Gender Frequency Percentage 
Male 286 73 

Female 106 27 

Age   

15-20 129 35.1 

21-25 194 52.7 

26-30 43 11.7 

Greater than 30 2 0.5 

Greater than 40 6  

51-60 9  

61+ 3  

Academic Year   

First year 172 46.7 

Second 62 16.8 

Third 16 4.3 

Fourth 118 32.2 

 Duration for ATM Usage   

0-1 Semester 135  

2 Semesters 65  

More than 2 semesters 192  

Duration for ATM Usage Training   

None 306 78.1 

0-5 hours 62 15.8 

Greater than 5 hours 24 5.2 

 
4.1 Measurement Model 
In order to test the hypothesized model, a 
two-step approach, as given by Anderson and 
Gerbing (1988) and Hair et al. (2010), was 
used in the study. It began with the 
purification of the measurement model and 
was followed by the investigation and 
evaluation of the theoretical model. 
4.2 Reliability Analysis 
In order to evaluate the internal consistency, 
convergence and discernments validity, 
confirmatory factor analysis (CFA) was run on 
the measurement model.  As explained in 

Sekaran (2006), the reliability is estimated to 
indicate the extent to which the instruments 
are free from random error and to measure 
how stable they are across time and the 
various items in the scale. When this was 
done on the data collected, the values of 
Average Variance Extracted (AVE), Composite 
Reliability (ρc), and Cronbach's Alpha (CA) 
were found to be satisfactory according to 
Fornell and Larcker(1981) and Gefen and 
Straub(2005). Table 3, shows the 
psychometric properties of the measures. 

 
  

Galadanci and Abdulwahab  

Dutse Journal of Pure and Applied  Sciences 2(1) June 2016        pp 39 - 47 

 

42 



 
 
Table 3 The psychometric Properties of the Measures 

Construct AVE  CR (ρc), CA 

Anxiety 0.550 0.785 0.784 

Facilitating Conditions 0.416 0.739 0.735 

Social Influence 0.522 0.813 0.793 

Effort Expectancy 0.603 0.858 0.856 

Performance 
Expectancy 

0.570 0.841 0.834 

Behavioral Intention 0.531 0.817 0.804 

Usage 0.646 0.845 0.841 

 
The Composite reliability (CR) values, when 
calculated, werefound to range from 0.739 to 
0.858 and were thus well above the 
recommended threshold of 0.70. In the same 
way, the Cronbach alpha (CA) figures, 
ranging from 0.735 to 0.856, were also above 
the reliability threshold of 0.7 (Nunnally& 
Bernstein, 1994). The values of average 
variances extracted (AVE), used to establish 

discriminant validity, were above 0.5 for all 
the constructs except facilitating conditions 
(0.416) just as, as shown in Table 4, the 
values of the square roots of the extracted 
(AVE) for most of the constructs were found 
to exceed the inter-correlation of the 
construct with the other constructs in the 
model (Chin, 2010; Fornell & Larcker, 1981). 

 
Table 4.Correlations among the Constructs  

 ANX FC SI EE PE BI US 

ANX .742       

FC .154 .675      

SI .240 .663 .722     

EE .089 .548 .664 .777    

PE .107 .570 .700 .827 .755   

BI .267 .663 .589 .447 .458 .729  

US .303 .355 .384 .421 .447 .458 .804 

Diagonal elements are square roots of the average variance extracted 
 
Some goodness-of-fit (gof) indices were 
evaluated as suggested by Gefen and Straub 
(2005) and Chin(2010). The CMIN/DF (i.e. 
ratio) of the model was found to be 2.092 
less than the cut-off criterion of 3 as 
recommended by Bagozzi and YI (1988). In 
the same way, the adjusted goodness of fit 

index (AGFI) was 0.872 which exceeds the 
recommended value of 0.8 (Chau & HU, 2001) 
just asthe comparative fit index (CFI) and the 
Tucker Lewis Index (TLI) of 0.933 and 0.922 
respectively are greater than the 0.9 
recommended by (Bagozzi& YI, 1988).  

 
Table 5.Goodness of Fit (gof) index for the Measurement Model 

Quality-of-
fit measure 

Recommended 
value 

Measurement 
model 

X2/df ≤ 3.00 2.092 

AGFI ≥ 0.80 0.872 

CFI ≥ 0.90 0.933 

TLI ≥ 0.90 0.922 

RMSEA ≤ 0.08 0.053 

 
Also, the root mean square error 
approximation (RMSEA) value of 0.053 is 
lower than the recommended value of 0.08 
(Browne &Codec, 1993). As shown in Table 5, 
all the Quality-of-Fit measures were well 

above the recommended levels suggested by 
previous researches (Bagozzi& YI, 1988; 
Gefen& Straub, 2005 and Chin, 2010). 
Clearly, it can be said that the measurement 
model fits with the data collected. 
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The study used structural model analysis to 
calculate the path coefficients in order to 
estimate the strengths of the relationships 
between the endogenous and exogenous 
variables, as explained in Bagozzi & Yi (1988) 
and Byrne (2010). The standardized path 
coefficients in the hypothesized model as in 
Figure. 3, shows that performance 
expectancy (βPE = - 0.001; t = 0.155) and 
effort expectancy (βEE = 0.056; t = 0.134) are 
not significant determinants of behavioral 
intention. On the other hand, facilitating 
conditions (βFC = 0.632; t = 0.123; p < 0.001), 
social influence (βSI = 0.258; t = 0.157; p < 
0.05) and anxiety (βAX = 0.130; t = 0.046; p < 
0.05) from the standardized path 
coefficients, were found to be significant 
determinants of behavioral intention. 

Furthermore, behavioral intention (βPE = 
0.418; t = 0.071; p < 0.001) was also 
confirmed to be a significant determinant of 
usage.  The estimated research model is 
shown by the equation   (1)  
USE = βBI 0.418 + βFC  0.632 + βSI 0.258 + βAX  
0.130   …………….Equation (1) 
5 DISCUSSION 
The study is an attempt to validate the 
Unified Theory on the Acceptance and Use of 
Technology (UTAUT) model for the use of 
ATM machines undergraduate students of 
Bayero University Kano (BUK) as respondents. 
The model had five constructs that 
determine behavioral intention and one 
construct that establish usage. The results of 
hypotheses testing based on the structural 
model as in appendix are shown in Table 6. 

 
Table 6.  Results of Hypotheses Testing 

 
Hypothesis 

 Result 

HA1 has a positive  Performance Expectancy
intention behavioral  effect on 

Not suppoted 

HA2 has a positive effect  Effort Expectancy
intention behavioral  on 

Not suppoted 

HA3 Social influence  has a positive effect 
intention behavioral  on 

Supported 

HA4 Facilitating Condition has a positive effect 
intention behavioral  on 

Supported 

HA5  behavioral  Anxiety has a positive effect on
intention 

Supported 

HA6 Behavioral Intention has a positive effect 
intention behavioral  on 

Supported 
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The results do not validate two major 
constructs in the UTAUT model namely 
performance expectancy (PE) and effort 
expectancy (EE). While this may come as a 
surprise, there could be an explanation. The 
original UTAUT model was designed for a 
business organization where the IT system 
deployed is expected to improve the 
performance of individual employees and 
thereby increasethe overall efficiency of the 
entire organization. While ATM machines 
could conceivably improve individual 
performance and organizational efficiency, 
only the employees of a given bank would be 
able to make and prove this claim. University 
undergraduate students, the respondents in 
this study, are not likely to connect their 
performance in their academic studies to the 
use of ATM machines. Thus, it is not 
surprising that the respondents do not 
consider the ATM to improve their 
performance. Regarding effort expectancy 
(ease of use), it should not come as a 
surprise that the construct would not be 
validated since,very often, users of ATM 
machines in Nigeria are not able to withdraw 
money because there is no money in the 
machines, the lines are unbearably long or 
the machines are faulty (Adeniran & Junaidu, 
2014).  
Regarding social influence, the construct is 
validated because, given the rate of 
proliferation of IT-based systems in general 
and ATM machines in particular, the 
respondents are likely to feel that their 
friends, relatives or important others would 
feel the need for them to use the system. In 
the same way, with regards to facilitating 
conditions, many of the respondents would 
agree that there is substantial organizational 
and technical infrastructure that exists to 
support use of the system. Anyone who uses 
an ATM system or sees it being used is likely 
to get that impression considering how 
convenient it is to withdraw money from 
one’s account irrespective of where s/he is 
even if it is an ATM machine that does not 
belong to his/her bank. 
Regarding anxiety, it is not surprising that 
the construct is validated because, 
convenient as ATM machines are in Nigeria, 
there is a lot of anxiety associated with them 

because, for majority of users who go to 
them often at the end of each month to 
withdraw their salaries, there are always 
long lines, faulty machines, cash trapping 
and no fund in the machines. 
The implication of our findings in the context 
of this research suggests that, we have seen 
that the two main constructs of the UTAUT 
model, namely performance expectancy and 
effort expectancy, are not significant 
determinant for an ATM system acceptance 
and use in a university setting. This means 
that the general UTAUT model, in spite of its 
popularity in explaining user acceptance of 
many IT based systems, is not universally 
applicable to all IT systems. In particular, it 
is not applicable to ATM systems where the 
respondents, who are not bank employees, 
are not fully satisfied with the services they 
are getting from the machines and they do 
not feel that the systems are improving their 
performance in their core duties. Further, 
the study had suggested that IT platform like 
ATM use by bank customers may neither fit 
into UTAUT nor UTAUT2 because of their 
special characteristics. 
6. CONCLUSION 
This study which tried to validate the UTAUT 
model for ATM systems used by 
undergraduate students in a university 
environment found that two major constructs 
of the model – performance expectancy (PE) 
and effort expectancy (EE) – are not satisfied 
while the remaining two constructs – 
behavioral intention and facilitating 
conditions – are confirmed. A third construct 
– anxiety – which was found to be non 
significant in the original UTAUT model was 
valid in context of this research. The 
apprehension by the users of cash trapping 
and man hour lost in the process of assessing 
fund could be attributed to the anxiety that 
which was found to be significant  in context 
of this study. The study suggested that there 
are a number of IT platform that may neither 
fit into the UTAUT nor UTAUT2 models 
because of their special characteristics. 
Clearly, there is the need to do additional 
research in identifying such types of systems 
and formulating appropriate acceptance and 
use of emerging IT platform.  
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