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AbstractBanking ATM interfaces that are perceived as useful and easy-to-use are key enablers in the effort to adequately cater for the
illiterate and semiliterate users. Despite the significant importance of banking ATM technological innovations in Nigeria, written
language level used by software developers in their design is one of the major factors that affect easy-to-use ATM system
interfaces. ATM system interfaces have failed to cater for the illiterate and semiliterate Nigerians, representing about 40.33%,
who do not perceive the ATMs as useful or easy-to-use. ATM interface design strategy, especially in the context of well-defined
software development process, is key in overcoming these barriers. This case study was to identify strategies used by software
developers of banking ATM systems in Nigeria to create easy-to-use banking ATM system interfaces in Nigeria. The technology
acceptance model was adopted as the conceptual framework. Semi-structured and in-depth face-to-face interviews were
conducted with nine banking ATM system interface developers form one organization in Enugu, Nigeria, and the analysis of 11
documents. Findings were validated through member checking. One major theme that emerged from data analysis was the
importance of well-defined interface development process, that encompass the use of: (a) Software Development Life Cycle, (b)
well-defined system design process, and (c) old system and new system analysis requirements to create desired system.This
study’s finding may equip interface developers with strategies to make tremendous impact on other services that require easy-touse system interfaces.
Keywords: Banking ATM, SDLC, well-defined, system design, easy-to-use, ease of use, literacy levels.
1.

Introduction
With banking ATMs, customers can make bank
transactions from almost any other ATM system in the world.
However, despite the importance attached to ATM systems in
Nigeria, their usefulness, usage, and value have not been
effectively realized. This is because the banking ATM system
interface in Nigeria is difficult to use as it does not provide a
good user-centered interface that can cater for a broad range of
illiterate or semiliterate Nigerians. About 40.33% Nigerians
aged 15 years and older are illiterate or semiliterate
(Worldometers, 2017; United Nations World Population
Prospects, 2015). Only 7.9% of Nigerians use ATMs, and 53%
of adult Nigerians who are bank customers use their ATM
cards (EFInA, 2014). These statistics point to the fact that
ATM system interfaces are not perceived as useful or easy-touse by variety of Nigerians with varying abilities and literacy
levels. An easy-to-use banking ATM system interface has
been found to be a significant dimension of ATM technology
usability (Nasir, Wu, Yago, & Li, 2015).One of the important
factors that affect perceived usefulness or easy-to-use of
banking ATM system interfaces in Nigeria is that the written
language level used by software developers in their design
does not provide good understanding and most suitable tools
and techniques that can cater for a broad range of illiterate or
semiliterate Nigerians. (Jimoh & Babatunde, 2014).
Since ATM systems are no longer the province of the
specialized users, software developers of banking ATM
systems must learn to create easy-to-use system interfaces for
a variety of people with varying abilities and literacy
levels (Kim, Smith-Jackson, & Kleiner, 2014). Developers
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should be able to simulate users’ needs on well-defined
software development standards to gather knowledge about
their abilities, limitations, and the most suitable dataset, tools,
and techniques in the use of the system (Castillejo, Almeida,
& López-de-Ipiña, 2014).The general IT problem postulated in
this study was the lack of easy-to-use ATM system interfaces
that are centered on well-defined software development
standards for people with varying abilities and literacy levels
in Nigeria. The specific IT problem is that some software
developers of banking ATM systems in Nigeria lack strategies
to create easy-to-use ATM system interfaces for a variety of
people with varying abilities and literacy levels.
2.

Review of the Professional and Academic
Literature
In this section, we provided a review of professional
and academic literature centered on strategies to create easyto-use banking ATM interface systems in Nigeria whose
design processes majored around the users’ cultural
backgrounds, literacy levels, and the use of well-defined
software development standards. Our purpose was to review
and critically analyze existing research by accredited scholars
and researchers to identify what knowledge and ideas impact
the various facets of this study. We critically detailed the
strengths of the conceptual framework to give professional
direction to this study. We examined and unveiled the need for
software developers of banking ATM systems in Nigeria to
acquire strategies to create easy-to-use ATM system interfaces
for a variety of people with varying abilities and literacy levels
by adhering to well-defined software development
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processes.This review is organized in sections comprising of
the technology acceptance model (TAM) conceptual
framework, the existing banking ATM interface system in
Nigeria, existing system interface development process, and
significance of a well-defined interface development process.
This review was based on a literature search of online
information obtained from the following international library
databases: the ProQuest databases, ScienceDirect, UNESCO
database, government and nongovernmental organization
reports, Walden University collection of scholarly and peerreviewed journals, and other related texts. A combination of
phrases and terms were used as key search words in the
databases for related literature.
2.1. Conceptual Framework
Customers are driven to adopt a technological
innovation based on how easy it is to use and their perception
of the usefulness of that technology (Safeena, Date,
Hundewale, & Kammani, 2013). If a system user judges him
or herself as more productive because of a technology that is
perceived as easy to use, then the user will also perceive that
technology as useful (Armenteros, Liawb, Fernández, Díaz, &
Sánchez, 2013). It is against this premise that Davis’s (1989)
TAM conceptual framework was regarded the most suitable
for this study aimed at developing easy-to-use banking ATM
interfaces that will meet the needs of a variety of people with
varying abilities and literacy levels. Designing an easy-to-use
system interface is similar to the goals for introducing a new
technology, with perceived usefulness (PU) and perceived
ease of use (PEOU) as important in creating an easy-to-use
system interface adoptability that may close the gaps created
by user interface challenges (Wallace & Sheetz, 2014). The
TAM conceptual framework therefore provided the foundation
for this qualitative case study and how it was approached.
User centered design strategies empowered by welldefined interface development processsignificantly influence
PU, and PEOU of users (Joo, Lee, &Ham, 2014). An
understanding of how TAM’s PU and PEOU are often
influenced by the adoption of well-defined interface
development processes will impact strategies developers use
to create easy-to-use Banking ATM user interface that will
cater for people with varying abilities and literacy levels. This
property of TAM makes TAM to be the preferred useracceptance model for this study which focuses on strategies
developers use to create easy-to-use banking ATM system
interfaces for a variety of people with varying abilities and
literacy levels.
2.2 Existing Banking ATM Interface System in Nigeria
Some existing banking ATM user interfaces in
Nigeria lack simple and easily understandable design and
contents, which rendered them not easy-to-use by all users
with varying abilities and literacy levels. Only 7.9% of
Nigerians use ATMs and 53% of adults who are bank
customers use their ATM cards (EFInA, 2014). One
significant setback of banking ATM system adoption in
Nigeria is that ATMs lack customized user-friendly interfaces.
This makes the ATMs appear complex and difficult to use by
users. To the ATM user, the interface is the product, not
necessarily the ATM machine (Zhang,Wang, Deng, & Yin,
2013), and the most critical component of the ATM system
that determines ATM acceptability (Darejeh & Singh, 2014a).
A relationship exists between concepts of “software
non-usability” with complexity arising from user-unfriendly
International Journal of Engineering Science and Computing, December 2018

interface designs. ATM interface screen designs differ among
the banks depending on the software developer organization
engaged by the bank. Generally, there are menu options such
as “Withdraw”, “Current”, “Savings”, “Account number of
beneficiaries” etc., which are not well understood by all
people with varying abilities and literacy levels(Darejeh &
Singh, 2014a;Jimoh & Babatunde, 2014, p. 116). Most
existing ATM systems do not have interface facilities that are
easy-to-use by users with varying abilities and literacy levels,
such as (a) the ability of zoom in the software; (b) provision of
speech recognition for interacting with software, and (c)
customized abilities in software for tailoring font size and
color (d). applying the principles that will reduce the
complexity of the interface such as use of easily
understandable words; (e) use of larger icons in preference to
small icons; (f) use of attractive avatars (Cruz-Zapata,
Hernández-Niñirola, Idri, Fernández-alemán, & Toval, 2014).
These deficiencies made some existing interfaces not
easy-to-use by all users with varying abilities and literacy
levels. Some existing banking ATM user interfaces in
Nigerialack easily understandable design and contents such as
the use of graphical metaphor to encourage those that are
weak in vocabularies (Jegede,2014). Some are not very
visible, because they just have a black background screen with
illuminated text, which is quite dull and not very visible. This
does not go well for the elderly users whether literate, or not.
Poorly designed user interface (UI) is not easy-to-use or
usable, no matter how well the machine performs (Alshameri
& Karim-Bangura, 2014). However, a well-defined interface
development process centered on a combination of text and
graphical metaphor may improve the UI (SathishKumar
&Kamalraj, 2014).
A study by Alfimtsev, Basarab, Devyatkov, and
Levanov (2015), analyzed the values of human brainwaves
when dealing with UI, and claimed that the brainwaves
indicate “calm” when working with a friendly interface and
“exited” or “nervous” or “agitated” when dealing with
inconvenient UI. Alfimtsev, et al. (2015) claimed that the
average values of brainwaves in calm and excited states
depend on the interface usability. When users are agitated
because the UI is not easy-to-use, more time is wasted on the
ATM machine, resulting in long queue or much crowd at the
ATM center (Zhang, et al., 2013). This is because the
developers of these ATM user interfaces have assumed that
ATMs are the province of the specialized or literate users
(Darejeh & Singh, 2014b). In this case that assumption fails
because the ATMs are not easy-to-use by all people of varying
abilities and literacy levels who must not be denied of the use
of ATMs(Omari & Zachary, 2013). Hence this study aims at
identifying strategies software developers of banking ATM
systems use to create easy-to-use ATM system interfaces for a
variety of people with varying abilities and literacy levels.
2.3Existing System Interface Development Process
There are contributions in literature that point to
existing system interface development process for providing
high-quality and easy-to-use system interface products
(Singh& Kaur, 2017). With the evolution of component-based
software development methodologies, a couple of patterns or
models of Software Development Life Cycle (SDLC) has
emerged over the years (Elamin& Daleel,2016). This model
forms the basis for the development of software products,
system performance and efficiency. Software life cycle
typically includes the following activities: requirements
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analysis, specification, software architecture, implementation,
testing, documentation, training and support, and maintenance
(Gulia & Palak, 2017). While it is expedient for software
developers to select the right SDLC model in line with thegoal
and requirements, researchers have recommended a couple or
combination of SDLC models for actualizing well-defined
interface development process, categorized into two types:
(a)traditional models which are characterized by their linear
nature such as Waterfall model, Incremental model, Spiral
model, V-shaped model, and RAD model, and (b)
Contemporary models that are based upon the principle of
iteration of SDLC processes: Agile model, and Extreme
programming model (Abdullahi, & Ogwueleka, 2017;
Suryantara&Andry, 2018).
Conformity to well-defined guidelines and standard
practices is a prudent design strategy. However, some
researchers have remarked that when developers are solely
evaluated based on their conformityto well-defined guidelines
and standard practices, they tend to default into the low effort
and poor result-oriented strategies of conforming to standard
practices (Patil, Tetlock, & Mellers, 2016). Developers may
claim that their best strategies fall within the bounds of what is
currently deemed as well-defined guidelines and best
practiceeven whenthe desired results are not achieved, (Chang,
Atanasov, Patil, Mellers, & Tetlock, 2017). As a result,
process accountability has been put in place to evaluate system
interface developers on the process they follow to achieve
results, rather than on the results themselves (Chang, et al.,
2017).
Nevertheless, in dynamic environments, using
standard practices and well-defined interface development
process can also boost performance for a few reasons
(Patil,Vieider, & Tetlock, 2014). First, it is well-known that
system interface developers are susceptible to a large number
of cognitive biases (Bhatnagar&Singh, 2013), which can cause
systematic errors (Sharma & Singh, 2015). Therefore, welldefined interface development standard practices that
incorporate non-bias and error free guidance can protect
developers from moving away from the organization design
strategies (Karim, Albuolayan, Saba, & Rehman,
2016).Second, current stock of organizational know-how and
their shared knowledge of cause-effect relationships that have
worked in the past are usually embedded and reflected in the
organization software development standard practices (Jindal,
2016). It is also imperative for developers to take an initial
step toward assessing whether the interface designs that
worked in the past primarily comply with desired usability
principles that maximize user satisfaction and adoptability
(Ezeanya, Choi, Friedman, & Kannaley, 2017). Standard
practices can direct system developers’ attention to relevant
users’ information in an uncertain environment (Elamin &
Daleel, 2016; Agarwal, Singhal, & Garg, 2017), thereby
sparing developers the frustrations of repeating the mistakes of
their predecessors.
By contrast, system developers working under pure
outcome accountability where they are simply expected to
deliver results, may not be bound or protected by well-defined
guidelines and standard practices. While outcome
accountability may provide an additional incentive to produce
a positively evaluated response, there is no guidance inherent
in how to achieve that goal. Thus, faced with evaluative
pressures to deliver results in an unfamiliar environment,
developers under outcome accountability may flail under the
uncertainty, sensing that they have been tasked with predicting
International Journal of Engineering Science and Computing, December 2018

the unpredictable (Patil et al., 2016). Nevertheless, some
portion of developers’ evaluations are still contingent on
delivering outcomes that may or may not be possible to
deliver. Under this situation, developers are put under crosspressure: pulled between “staying safe” with standard
practices and reaching for desired strategies and solutions to
achieve outcomes (Patil et al., 2016). The consensus among
researchers is that system interface developers should not
overlook the importance of well-defined interface
development standard practices that engage a couple of SDLC
models, well-defined system design process, and the
organizational shared knowledge and experiences that have
worked in the pastto create desired system interfaces.The
choice or combination of appropriate model(s) on a welldefined process and guidelines helps to shape strategies
interface developers use to create easy-to-use system
interfaces for intended users.
2.4Significance of a Well-Defined Interface Development
Process
Choosing the appropriate SDLC between the
system’s modules are of paramount importance to ensure
functional composability and scalability of the system
interface developed within the specified well-defined software
development process (Ribeiro & Hochwallner, 2018). Outside
the specified well-defined software development process, the
system interface created might be difficult to understand and
use by users. A well-defined software development process
eliminates ambiguities and enables design strategies to create
system interfaces perceived as easy-to-use and useful by users
(Woznowski, Tonkin, & Flach, 2018). Many researchers who
attested to the benefits of adopting the SDLC model, noted
that it is a good technique, easy to comprehend and welldefined, with facilities that can help developers to create usercentered and easy-to-use interfaces (Oluwaseun, Muyiwa,
Olanrewaju, Omolaran, & Iyabo, 2017). Other researchers
have suggested the inclusion of a piece of software’s security
objectives embedded in the software development process
(Morrison, Moye, Pandita, & Williams, 2018; Aruna,Reddy,
& Sunitha, 2016), to measure security risks and mitigations
during software development (Aljawarneh, Alawneh, &
Jaradat, 2017).
Making a good choice of SDLC is important, in
continuing the traceability that defines and maintains
relationships between artifacts involved in the software life
cycle in both forward and backward directions, that is, from
requirements to code and from code to requirements,
respectively (Díaz, Pérez, & Garbajosa, 2014). It also set the
developmental strategies that will yield the desired product
within the time limit, while maintaining the quality of
software products as per the standards (Awwad, 2017).The
quality of a system interface is significantly dependent on its
usability (Gupta, Ahlawat, & Sagar, 2017), and measured by
different quality factors such as efficiency, effectiveness,
reliability, usability, functionality, maintainability, and
portability (Gupta, et al., 2017). Among these software quality
factors, usability or user friendly or ease of use or easy-to-use,
is found to be a significant software quality factor that needs
to be considered in a well-defined software development
process.Studies by Hoehle, Zhang, & Venkatesh(2015) have
noted that a well-defined interface development process is
important for improving usability values required for creating
easy-to-use, and acceptable system interfaces. Also, fulfilling
Users’ requirement while creating system interfaces within the
given budget and timeframe is the measurement of the success
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of the project, and a requirement that must follow the
standards process in a software engineering model (Ihsan &
Kadir, 2018).
Also, software development life cycle (SDLC)
provides planned and systematic arrangement of processes and
strategies to create easy-to-use system interfaces (Kim, et al.,
2014). Contributing to the issue of design process, Elamin and
Daleel(2016)noted that SDLC model, which is mainly based
on the concept of reusability and management of reusable
components, provides additional resources to developers by
making developers’ research data services discoverable and
reusable. This process, according to Machado, Rita, and
Santos (2017), reduces the required skills due to impacted
service reuse, and provides an important advantage of
avoiding replication of software that already exists. This
enables the reuse of system data services where applicable.
Tracing or referencing each of the requirements at any phase
of the developmental process, are important functions of a
well-defined SDLC in the process of creating user-centered
interfaces that users will perceive as useful or ease of use.
3.

Methodology
This study was guided by the research question:
What are strategies used by software developers of banking
ATM systems in Nigeria to create easy-to-use ATM system
interfaces?Interview questionsthat addressedour research
questionwere designed to answer ''how'' or ''why'' questions
that are tied to gaining in-depth knowledge of strategies and
methodologies to create easy-to-use banking ATM system
interfaces.Our study was largely exploratory in nature, with
the intention to gain subjective in-depth knowledge of
strategies developers use to create easy-to-use banking ATM
system interfaces. Case studies are typically designed to
answer ''how'' or ''why'' questions (Fagerholm, Kuhrmann, &
Münch, 2017). Qualitative case study research method was
deemed suitable when the research is largely exploratory in
nature (Odeyemi, 2017), with a pre-defined population within
a specific geographic area (Navroodi, Zarkami, Basati, &
Limaei, 2016), intended to gain in-depth understanding and
richness of insights from relatively few participants who can
describe their in-depth experiences or knowledge (Dey &
Lehner, 2017), and the interest is focused on the specific case
itself and not on the participants (Yohannes, 2017). Subjective
in-depth gathering of knowledge to explore and discover
meaning are often associated with data generally gathered in
words, texts, images, including non-verbal cues (Odeyemi,
2017). We adopted a qualitative single case study approach.
We engaged a non-random (non-probability),
purposive census sampling. Purposeful sampling has been
adopted as a distinctively precise qualitative sampling
approach to case study selection (Patton, 2015), designedfor
an in-depth exploration of the object of study or phenomenon
of interest, with a pre-defined population within a specific
geographic area (Navroodi, et al., 2016).Case study
emphasizes the use multiple data sources to gain multiple
perspectives and validation of data (Carter, Bryant-Lukosius,
Blythe, & Neville, 2014). The phenomenon of interest (the
case) is the strategies used by ATM system interface
developers to create easy-to-use ATM system interfaces for
people with varying abilities and literacy levels.We adopted a
holistic single case approach because this study is focused on
a specific case. Therefore, single case study was selected for
this study.The analysis methods that are adopted in a case
study further develop and explore the case, guided by context
International Journal of Engineering Science and Computing, December 2018

and emergent data to generate the expected reports, codes
and themes (Brobeck, Odencrants, Bergh, & Hildingh,
2014).Case study design was considered appropriate for this
study. Exploratory case study seeks to gain in-depth
knowledge of the phenomenon of interest, often with the use
of face-to-face interviews conducted in open-ended semistructured questions (Lekunze & Strom, 2017).
To gain in-depth knowledge of strategies and
methodologies to create easy-to-use banking ATM interfaces
we adopted face-to-face interviews conducted in open-ended
semi-structured questionnaires. We also used multiple sources
of data from participant observation, interviews, field notes
and reflective journals, and documentary to leverage the use
methodological triangulation to gain multiple perspectives,
maximize reliability and validation of data and build coherent
justification of data interpretation. This we further achieved
through member checking. Member checking establishes a
back and forth conversation between the researcher and her
participants around every stage of the process of data
collection as a means achieving saturation, by giving
participants the ability to read the researcher’s interpretations
and provide any corrections or additional information (Burda,
van den Akker, van der Horst, Lemmens, & Knottnerus, 2016;
Simpson & Quigley, 2016). We engaged member checking as
a means of achieving saturation, by giving participants the
ability to read the transcribed data, interpretations and by
providing any corrections or additional information.
4.

Data Collection and Analysis
The eligibility criteria that defines the population of
this study included developers from one banking ATM system
interface developer organization who have the required
English proficiency, are 18 years or older, have strategies to
create easy-to-use ATM system interfaces for people with
varying literacy levels, within the last three years, and live in
Enugu, Nigeria. Eligibility criteria in a qualitative case study
minimizes the heterogeneity of the study population (Hanson
et al., 2016), majorly results to less varied populations (Morar,
et al., 2015), and defines the required case participants (Noyes,
et al., 2016). The eligibility criteria limited this study to
participants from one case organization, estimated to have 12
developer employees. Based on the small population size,
resulting from the eligibility criteria that defines the
population and the peculiarity of the study, we adopted a type
of purposeful sampling known as census sampling for this
study. A good sampling technique is one that deploys
strategies that are coherent, achievable, appropriate
(Annamdevula &Bellamkonda, 2016), and can explicitly and
systematically address greater validity and stronger quality of
the study (Roy, Zvonkovic, Goldberg, Sharp, & LaRossa,
2015).
Purposeful sampling is distinctively engaged
asprecise qualitative approach to case selection (Patton, 2015).
Moreover, purposeful sampling was used mostly by
qualitative case study researchers (Bogaert, Bochenek,
Prokop, & Pilc, 2015; Gokmen, et al., 2017), especially where
it is quite difficult to select samples by random to represent the
measuring tools in the case study (Palinkas, et al., 2015), and
where the intent is to sample information-rich or in-depth
cases (Benoot, Hannes, & Bilsen, 2016). According to Etikan,
Musa, & Alkassim(2016, p.3), where the number of cases
being investigated is relatively small, census sampling, is
generally used.The selection of census sampling implies the
inclusion of the entire population of 12 developers as eligible
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participants for our study.The consensus of many qualitative
case study researchers on data saturation, is that data
saturation is achieved by continuous collection of enough data
to the point where additional input from further sources of
data do not continue to generate new information (Marshall,
Cardon, Poddar, & Fontenot, 2013; Veletsianos, &
Shepherdson, 2016), or continue to impact the research
question (Suárez-Guerrero, Lloret-Catalá, & Mengual-Andrés,
2016), or generate new themes (Coorey, et al., 2017).
To ensure data saturation we interviewed all the
participants and ensured that we asked the questions that will
generate rich (high quality) and thick (enough quantity) data
that there will be no more information to get. Data saturation
from the interview data was reached with the ninth participant.
The idea of securing data saturation based on rich (high
quality) and thick (enough quantity) rather than the size of the
sample alone is widely approved (Azmat, & Rentschler,
2017). We further ensured data saturation by gathering
multiple sources of data from participant interviews, case
organizations’ regulations, policies, and design guidelines
documents that are focused on well-defined interface
development process from participant case organization and
from other non-participant case organizations. We reviewed
Central Bank of Nigeria (CBN) documentary guidelines for
ATM software designs in Nigeria. Also, we reviewed data
from our field notes and reflective journals that contained
some major issues raised during the interviews. Qualitative
case study approach generally calls for the use of multiple
sources of data (Kandasamy, et al., 2017), as a strategy to
further secure data saturation, gain multiple perspectives and
validation of data (Ledo-Andión, López-Gómez, & CastellóMayo, 2017), and to enhance data credibility, and
triangulation (Mccardle, & Hadwin, 2015; Patton, 2015).This
is because, in a single case study that is limited to one case

Participant
organization

case

n=5
Regulations and ATM
technology
and
specification
User interface design
guidelines for creating
easy to use interfaces

organization, the external validity, which is related to
generalizability, can be lacking (Stålberg & Fundin, 2016),
except if the case study was strengthened with other multiple
sources of data aside participant interviews.
We collected data using semi-structured, in-depth
face-to-face interviews with these 9 banking ATM system
interface developersinterviewed at locations determined
according to participant’s preference. Researchers have
claimed that while conducting semi-structured, face to face
interviews, it is expedient that the interview location be
determined according to participant’s preference (Foley,
Boyle, Jennings, & Smithson, 2017; Power, Kiezebrink, Allan,
& Campbell, 2017; Spillane, Larkin, Corcoran, MatvienkoSikar, & Arensman, 2017). This is because determining
interview location according to participant’s preference, serves
as a methodological function that provides an opportunity to
shape the research process (Ecker, 2017). However, providing
appropriate interview location should not be based on
technical matter of convenience and comfort alone but should
be examined within the social context of the study (Ecker,
2017), and regarded as an integral part of the interpretation of
the findings from the study (Foley, et al., 2017). We worked
with participants to ensure that interviews were held in a
suitable and quiet location at the participants’ choice place
with no other individuals present.This allowed participants to
share personal views more freely in a setting that will suit their
comfort, convenience, confidence, privacy, and with the least
distraction.We also analyzed 11 documents: 5 from participant
case organizations and 6 from nonparticipant case
organizations with emphasis on well-defined interface
development process design strategies. Other documents
included our field notes and reflective journals that contained
some major issues raised during the interviews. The
distribution of these 11 documents is shown in Table 1.

Table 1
Documents Reviewed by Sources
Sources of Documents Reviewed
Nonparticipant case organization
CBN
80 ATM system
Systems
interface screen
Development Lifeshots
Cycle Phases
n=2
n=1
n=1
Standards
and
80 ATM system
Systems
guidelines on ATM
interface screen
Development Lifeoperations in Nigeria
shots
Cycle Phases
Guidelines
on
Operations
of
Electronic Payment
Channels in Nigeria

Field notes

Reflective
journals

n=1
Field notes

n=1
Reflective
journals

User
requirements
analysis
(proactive)
procedures
Reactive (feedback)
guidelines
System development
and
simulation
procedures
Note. n = number of documents
Researchers have recommended various strategies
such as methodological triangulation and member checkingto
ensure data saturation (Hoque, Covaleski, & Gooneratne,
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2013; ODonnell, Tierney, Austin, Nurse, & MacFarlane,
2016), build coherent justification of data interpretation
(Hoque, et al., 2013; Seth, Mustonen-ollila, Taipale, &
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adopted the Belmont Report’s three principles for
ethical research: respect for persons, beneficence, and justice
(The Belmont Report, 1979) as the standard for conducting
this study and for providing the ethical principles required for
this study

Smolander, 2015; Yilmaz & Özkan, 2016), and to ensure the
validity and credibility of instruments used (Morse, Lowery,
& Steury, 2014). Member checking givesthe participants the
ability to read the researcher’s interpretations and provides
any corrections or additional information (Burda, et al., 2016;
Simpson & Quigley, 2016). We engaged member checking to
increase the reliability and validity of our findings from the
participants. To achieve this, we provided each participant a
summary of the interview to verify if we understood the intent
of their responses. Through member checking, we also
allowed participants an opportunity to verify the accuracy of
the interview by giving them the opportunity to read the
transcribed data and the interpretations from the data, and to
provide any corrections or additional information. We
employed methodological triangulation to facilitate validation
of multiple sources of data collected through interviews,
observations, and documents.ATLAS.ti7 (version 7) was used
to facilitate our data analysis.

5.

Findings
One major theme that emerged from data collection
and analysis was the importance of well-definedinterface
development process. A well-defined software development
process ensures good software quality product based on the
following software quality factors: efficiency, effectiveness,
reliability, usability, functionality, maintainability, and
portability. Among these factors, usability or easy-touse,wasfound a significant software quality factor that needs
to be considered in a well-defined software development
process.This theme relates to the conceptual framework for
this study because usability factor or easy-to-use is
consideredas significant drivers of TAM. This is because
software development process usually incorporates usability
testing, and during the usability testing, PU and PEOU,
TAM’s major determinants, are mostly useful for user
acceptance testing (Davis, 1989; Sharma, &Singh, 2015).

4.1 Ethical Considerations
We obtained Ethical approval for this study fromthe
Institutional Review Boards (IRB) of Walden University’s
Center for Research Quality (11-10-17-0512580). We also

Table 2
Frequency of Major Theme
Source
of
collection

data

Important components of well-defined interface development process
Software
Development
Life Cycle (f)

System design has a
well-defined process
(f)

Analyze old system and new
system requirements to create
desired system (f)

Participants

9

6

4

Documents
Note. f = frequency

1

3

2

The Theme, Importance of well-defined interface
development process,encompasses the process that follows a
well-defined standard Software Development Life Cycle
(SDLC) which the developers follow when creating easy-touse ATM system interfaces. Table 2 shows three important
components of well-defined interface development process as
evident from this study and the frequency (number) of
participants who indicated these components of well-defined
interface development process as strategies to create easy-touse system interface. Table 2 also shows the number of
supporting documents that contained these important
components of well-defined interface development process.
These frequencies are not mutually exclusive because two or
more of these components may appear in one document. The
content included SDLC processes that start with the definition,
gathering and analysis of users’ requirements and system
boundary(varied cultural and literacy levels); the design, to the
deployment of products. All participants stated that while the
SDLC provides valuable guidance for developing the system
interface processes, developers must not fail to address the
continual change for end-users’ requirements that demands a
continual cycle of implementation support until the
requirements of the users are met.
All the participants attested that a well-defined
interface development process is important because it
enhances developers’ resource skills, effective communication
and decision-making abilities along the project life cycle, that
majorly contributes to the delivery of high-quality interface
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products. It was stated that, while developers come with their
skills set, knowledge and expertise in the developmental
process, there is the impression that the ability and freedom to
clearly articulate what is required and what should be
delivered is critical in developing high quality user-centered
and easy-to-use system interface. Participant #8 stated,
"system design has a process. What is important is developer
skill in software development to implement correctly the
component or subsystem assigned to him, and to perform
effectively the verification and validation function”.
Participant # 5 stated that design process is well-defined,
progressing from studying and understanding the current or
old system to using the analyzed requirement within the old
system, to affect some changes within the current system,
thereby producing interfaces that are required by intended
users.
Furthermore, most of the participants believed that
knowledge sharing among project team members is very
important especially during the time to bring together all
developers’ design strategies in the organization to ensure one
coherent, easy-to-use, and acceptable banking ATM system
interface. Participants # 1, 2 and 8 noted that, aside the SDLC
model providing an important platform for synergy for
developers’ resource skills, effective communication and
decision-making within and among developers on how well
the process is adhered to, is important in creating easy-to-use
interfaces. Contributing to the issue of design process,
participant #7 noted that the model also provided additional
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resources to developers by making developers’ research data
services discoverable and reusable. This process, according to
this participant provides an important advantage of avoiding
replication of software that already exists and enabling the
reuse of system data services where applicable. According to
participant # 7, 8 and 1, following the developmental
processes in a manner that makes it possible to trace or
reference each of the requirements at any phase of the
developmental process, are important strategies in the process
of creating user-centered interfaces that users will perceive as
useful or ease of use. These findings from participants support
the theme.
Out of the eleven documents reviewed in this study,
six were used in achieving methodological triangulation to
enhance the reliability and validity of this theme. They include
documents on regulations and ATM technology and
specification, user interface design guidelines for creating easy
to use interfaces, user requirements analysis (proactive)
procedures,
reactive
(feedback)
guidelines,
system
development and simulation procedures, and SDLC phases as
shown in Table 1. The document onregulations and ATM
technology and specification on the design process received
from the case organization highlighted some attributes of
system requirements: correctness, conciseness, completeness,
unambiguous, verifiability, modifiability and traceability. This
document details good users’ requirements analysis and
supports the findings from the participants in this study. Also,
provided by our case organization is another document on the
system development and simulation procedures, providing
developers with information on the foundation and principles
to guide practices throughout the systems development life
cycle and beyond. A document onSDLC was also reviewed,
contains guidelines to follow in tracing some of the case
challenges from user requirement analysis (varied cultural and
literacy levels) to implementation or the other way around.
Also, SDLC models other than the conventional Waterfall
Model were also reviewed that showed practicalevidence of
differences between the models and potential inconsistencies.
These apparent differences and potential inconsistencies
between the models encourage developers to work
independently without requiring a continuous reconciliation of
their models and views for some periods of time. This also
promotes skills and talents within and among interface
developers required to strategize for the creation of easy-touse system interfaces. Findings from document reviewed
support the finding from participants. These findings are
consistent with the theme, and with the conceptual framework
for this study.
It is evident from the review of professional and
academic literature of this study that many researchers and
developers of ATM system interfaces have worked with welldefined interface development processes for creating easy-touse, and acceptable system interface. Studies by Hoehle et al.
(2015), have noted that A well-defined interface development
process is important for improving usability values (Hoehle et
al., 2015),which is measured by efficiency, effectiveness,
reliability, usability, functionality, maintainability, and
portability (Gupta, et al., 2017). These factors are duly
considered in a well-defined software development process.
The theme supports the literature and is consistent with TAM
conceptual framework for this study in that usability or easyto-use, efficiency, and effectiveness, considered in a welldefined software development process as significant software
quality factors, are also significant drivers of TAMThese
factors that validate usability: effectiveness, efficiency, selfInternational Journal of Engineering Science and Computing, December 2018

efficacy, enjoyment, and satisfaction also validate TAM’s two
major determinants: PU and PEOU and found in literature to
be significant drivers of TAM (Teoh, Siong, Lin, & Jiat,
2013). This theme supports the literature and the conceptual
frame work for this study.
Thebenefits of well-defined interface development
process include, among others, reduced required skills due to
impacted service reuse (Machado, et al., 2017; Sinha &Jain,
2013). Recent research studies reported that it takes a welldefined interface development processes to actualize improved
interface products that are reliable, easy-to-use, and acceptable
(Liou,Hsu, &Chih, 2017), with increased developer
productivity (Branco, Xiong, Czarnecki, Küster, & Völzer,
2014). The success of designing a system interface that is
easy-to-use and perceived as useful and ease of use is tied to
the adoption of a well-defined interface development process.
A well-defined interface development process has numerous
benefits that included, among many others, users’ perceived
usefulness, ease of use, and improved software quality (Sun,
Ha, Teh, & Huang, 2017). The findings from this study
support their research findings.The theme supports this
literature and is relevant in providing answer to the research
question for this study, because the theme: well-defined
interface development process, is considered as strategy by
software developers of banking ATM systems in Nigeria to
create easy-to-use ATM system interfaces for a variety of
people with varying abilities and literacy levels.Recent
literature also supports the findings from this study regarding
the adoption of one of the primary, very common, and the
oldest software development architecture: the waterfall
method with a five-step developmental series of phases that
are simply and well-defined, with the output of one phase
providing the input to the next phase (Nugroho, Hadi, &
Hakim, 2017; Mitri, Cole, & Atkins, 2017). The choice or
combination of appropriate model(s) on a well-defined process
and guidelines helps to shape strategies interface developers
use to create easy-to-use system interfaces for intended
users.The findings in this section is consistent with the
conceptual framework of this study,the purpose of this study,
and provided answer to the research question for this study.
6.

Discussion and Conclusion
Well-defined interface development process is
important for the success of creating easy-to-use banking
ATM system interfaces that will cater for people with varying
abilities and literacy levels. Developers of banking ATM
system interfaces that have value for adaptability and
reusability of services as their top priorities, must see the need
to synergize their skills and talents with a well-defined SDLC
guidelines. Well-defined interface development process is the
key strategy to shorten developers’ development lifecycle
time, reduce developmental costs, improve valuable guidance
for developing user-centered system, increase developer
productivity, improve software quality, and prioritize accurate
requirements to understand how users may perceive the
product as reliable, useful, ease-to-use, and acceptable. Easyto-use is an important criterion to assess the quality of banking
ATM systems, and one of the success indicators of a system
that is suitable with the users’ needs. However, this process is
perfected with the use of well-defined interface development
process.
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