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Abstract—There are two types of systems; computerized and
socio-technical systems. Socio-technical systems are complex and
deals with technical operations by involving users. The usability
is the study that discusses the user philosophy in Socio-technical
systems. It is very older term and previously named as software
psychology. It debates on diverse variables that help to improve
the software usability. The continuous changes in user’ demands,
situations, and environment also have deep impact on software
usability. These changes acquire experts and developers intention
to gather more and more humans’ factors. In this extended paper
we proposed a usability heuristic for the appraisal to the context
of ERP applications. Enterprise resource planning system (ERP)
used to manage business-processes and to provide past records
for decision-making. The proposed heuristic for evaluation is
based on qualitative review of previous literature. Beside
literature the series of empirical studies were also conducted by
segregating the user’ on the bases of their roles in organization.

Keywords-human computer interaction, usability engineering,
user interfaces, heuristics evaluation, enterprise recourse planning.

L INTRODUCTION

Investment in information systems is to compete in the
business market. The Information Technology has becomes
strategic and competitive advantage especially in the context
of ERP systems [1]. EPR empowers the users to access the
knowledge and information for decision marking. The access
of information is only possible by shifting the control of
information from information creator to information users [2].
Except the strategic benefits of ERP, it also offers other
tremendous benefits to organizations. The benefits like
business process management, coordination, cross functional
activities and to establish relationships in-between employees,
partners and customers. The corporate level organizations are
moving toward ERP system to attain these benefits. The ERP
systems are complex, comprehensive and are the combinations
of different business application to manage and to integrate the
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business functions. [3-10]. Business process incorporation is
irrefutably a perilous issue for organizations to maintain
competence and maybe it is a key success factor for
organizations. The competitive advantage means the
unlocking of strategic information for decision-making and to
make it accessible anytime. The assess ability of strategic
information is only possible with well-connected business
function that carry fast flow of information and lead toward
success. The Fig.1 shows the basic structure of ERP system
that includes different modules for manufacturing; order
tracking, payable and receivable accounts, general ledger,
purchase &  inventory  management, warehousing,
transportation and human resources. Enterprise Resource
Planning (ERP) systems are disreputably problematic to use.
The latitude and intricacy of their functionality can be
irresistible for users, who must classically undergo wide
training before they can make effective use of these systems
[5-9]. Thus there is a need to work on ERP systems from
users’ perspective.

Figure 1. Basic structure of ERP system
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This research paper is divided into following sections.
Section 2 describes the literature review of existing usability
assessment methods. Section 3 and 4 includes research design
particularly research methodology and discussion about the
results were empirically found in investigations. Section 5
defines the proposed usability heuristic for ERP systems.

1L

Information systems requirements are segregated on two
bases functional and non-functional specifications. Previously
allot of work has been done for the identification of functional
and non-functional requirements. Numerous tools and
techniques are available to facilitate in system development
processes. Non-functional requirements are more complex
than functional requirements [27]. Somerville [27] classifies

BACKGROUND

the non-functional requirements into following sub
components; organizational specifications, product and
external specifications.

The  organizational  specification,  drives  from
organizational policies and procedures (i.e. delivery,
implementation and standards) [27]. The external

specifications; based on factors that externally influence the
system / system development (i.e. Interoperability, ethical,
safety and privacy) [27]. The products specifications; drive
from the products behaviors (i.e. Performance, reliability,
portability, space and usability) [27]. Usability is one facet of
non-functional specifications and is very significant in system
development / product development. As without usability,
there is no grantee for the successfulness of product / system
although if it functionally precise and accurate [29]. Usability
cannot be measure directly but can be quantify using attributes
analysis. It discusses the objects that are related to humans’
and evaluation methods such as; website, tool, machine,
process, books and any things have interface for humans.

Organizationa
I Reanirement

Usability

Formation

Usability

Fvaliatio

Context of use
(Website/E-learning /
Mobile devices/ Digital
Libraries/ audiovisual
consumer electronic /

Inquiry

Figure 2. Non-functional specifications
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Software’s using advance technologies are developed to
support the users’ in various contexts where the usability is
specifically used to evaluate these technologies to gather
additional requirements that help to design them more useable.
It not only deals the functional specifications delivered by the
system but also discuss the emergent system properties,
features and interface, etc. Thus usability is a discipline that
helps the investigator to uncover the usability related issues
and to improve the usability of any product. Generally there
are three types of usability evaluation methods as given in
Fig.2: testing, inspection, and inquiry.

A. Usability Testing[11-14]

In usability testing the users have to work on the precise
tasks using well-defined scenarios on system or software
prototype. Usability testing includes following testing
strategies: Coaching Method, Co-discovery Learning,
Performance Measurement, Question-asking Protocol, Remote
Testing, Retrospective Testing, Shadowing Method, Teaching
Method, and Thinking Aloud Protocol.

B. Inspection [11-14]

In usability Inspection, the usability specialist, software
developer, designers’, users and experts examine usability
related harms or feature on user interface. Usability Inspection
includes the following techniques; Cognitive Walkthroughs,
Feature Inspection, Heuristic Evaluation, Pluralistic
Walkthrough, and Perspective-based Inspection.

C. Inquiry [11-14]

In usability Inquiry, the usability evaluators gather the
information from users about their likeness, dis likeness,
needs, and understanding for a system by observing and
letting them answer /questions orally and in written form.
Usability Inquiry includes strategies: Field Observation, Focus
Groups, Interviews, Logging Actual Use, Proactive Field
Study, and Questionnaires.

The study of usability [19] discusses the software
psychology and with the passage of time the focus of usability
is shifted towards the context of use. The concept and context
of use means the identification of further human’s aspects for
software usability. These variables are based on situational
and environmental context for which the particular product or
application were adopted. Thus usability is getting more and
more value. Fig.1 shows the various contexts for usability
evaluations which also were communicated in previous work.

Usability Matrix for Website: In 2001 Agarwal &
Venkatesh presented five categories for usability assessment;
Content, Ease of use, Promotion, Made-for-the-medium and
Emotion with Sub-categories Relevance, Media use,
Depth/breadth, Structure, Feedback, Community,
Personalization, challenge and Plot [15]. Usability Matrix for
Digital Libraries: In 2005 Jeng proposed a usability
assessment models for digital libraries which is based on ISO
9241-11 (ISO, 2004) as given; Effectiveness, Efficiency,
Satisfaction, Learnability, The assessment method for digital
libraries was further extended with additional components;
Ease of use, Organization of information, Clear labeling,
Visual appearance, Contents, Error corrections [16]. Usability
Matrix for audiovisual consumer electronic products: In 2001
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Han et al, 2002 Kwahk & Han and 2003 Hassanein & Head
proposed a usability evaluation framework for audiovisual
consumer electronic products. The framework is consist two
layers, formation of usability and Usability evaluation. The
formation of usability layer proposed with four contextual-
components and it also suggested by Kwahk & Han and
Shackel, as good design principle components in HCI (Human
Computer Interaction); Product, User, User activity and
Environment. The usability evaluation layer was proposed
with three major groups of variables; Design variables
(Product interface features), Context variables (Evaluation
context), and Dependent variables (Measures of usability) [17-
18]. Usability Matrix for Mobile: In 2011 Constantinos K.
Coursaris and Dan J. Kim proposed a framework for mobile
usability. The consequences of this framework are to improve
the systems integration, Increasing adoption, retention, loyalty
and trust. Basically the framework based on the components
proposed by j Nelison. The proposed usability framework
consists of four contextual variables; Technology (Device type
Interface - Input mode), Task/Activity (Realism: Open (user
defines outcome) Vs Closed (pre-defined outcome or goal) /
Task descriptions (open/unstructured)), Environment (Physical
(Auditory, visual, co-location, experiment type) / Psychosocial
/social conditions), User (Demographics / culture / Knowledge
/experience /self-efficacy /Perception /cognitions /Emotional
and psychological context) [19]. Usability Evaluation Matrix
for Information system / Business systems: In 2006 Jen-Yin
YEH discuss the system measurement model that was
proposed by Sanders and Garrity (1998) and is the extended
version developed by DeLone and Mclean in 1992. DeLone
Proposed sex dimension for Information systems assessments;
Information Quality, System Quality, User Satisfaction,
System Use, Individual Impact, and Organizational Impact.
Further Sanders and Garrity (1998) proposed following two
major factor for the assessment of ERP systems:
Organizational and Socio-Technical. The model also identifies
four sub-dimensions of User Satisfaction; Interface
Satisfaction, Decision Support Satisfaction (DSS), Task
Support Satisfaction (TSS), Quality of Work Life Satisfaction
[20-22].

In 2009 Akash Singh and Janet Wesson proposed a
usability heuristic for ERP that were specially designed for
ERP system evaluation. This empirical work was conducted
on SAP business. The proposed model for assessment includes
following components; Navigation; Learnability; Task
support; Presentation (input and output); Customization [23].
This model proposed by Akash Singh 2009 is originally based
on Nielson’s ten heuristics and Shneiderman’s heuristics were
developed in 1994 and 1998.

Nielson’s heuristics: visibility of system status, match
between system and the real world, user control and freedom,
consistency and standards, error prevention, recognition rather
than recall, flexibility and efficiency of use, aesthetic and
minimalist design, help users recognize, diagnose and recover
from errors and help and documentation [24].

Shneiderman’s heuristics includes Strive for consistency,
Cater to universal usability, Offer informative feedback,
Design dialogs to yield closure, Prevent errors, Permit easy
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reversal of actions, Support internal locus of control and
Reduce short-term memory load [25-26].

The heuristic evaluation is an informal way for measuring
the usability by involving small number of experts and
allocating a severity rating using a set of usability guidelines
or heuristics. It is most commonly adopted methodology due
to ease in which these evaluations can be conducted and
executed. Some of the benefits of heuristic evaluations include
low-cost, earlier use in the development process, no need for
advanced planning, can be conducted effectively without
using professional evaluators, and easy to learn [23].

III.

This research based on two case studies conducted in
production-oriented organizations. The formation of case
study 2 entirely depends on the results taken from case study
1. The basic objectives of imperial investigations in industry
were to gather reliable and detailed information. The
investigation in both case studies were based on personal
observation, experts interviews and assessment tool that were
designed using [24] Nielson’s heuristic. The first case study
was conducted in two industries where oracle financial is
implemented. The objective of this case study was to evaluate
the selected ERP systems from users’ perspective.

RESEARCH DESING

e  What values users perceive from the ERP system in

their daily working life.

e Why novice users take too long operating time.

The results of this case study were presented in,
International Conference on Graphic and Image Processing
ICGIP, 2011 Cairo, Egypt [13]. The second case study was
conducted in 14 textile industries. The primarily aim of this
study was to evaluate the decision-making and knowledge
capability of the selected application.

e What strategic information and knowledge ERP

system should deliver to helps in decisions-making.

The results of this case study were presented 5™ Malaysian
Conference in Software Engineering MYSEC 2011, Malaysia
[28].

Sample size: 50 managers as experts were selected from
nominated industries to assess the selected modules in ERP
system.

User Modelling: Selected participants had more than 3 year
experience on selected applications. The formation of user was
with respect to their job of. The fig.3 shows the segregation of
users. The formation of user modelling based on nature of
jobs, strategical and operational nature.

| Advang  Novice | Advang  Novice

Figure 3. User modeling
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Methodology: The evaluation was carried out using an
automated assessment tool. The assessment tool was
developed using oracle and integrate it with ERP system as
shown in Fig4, Fig5. The criterion and the formation of
assessment tool were based on previous literature and
industrial observation with following attributes; Usefulness,
Ease of Use, Easy of Learning, Satisfaction, Efficiency,
Memorability, Error Prevention, Aesthetic, Help & Support,
Decision Making, Knowledge ability.

The second case study included following attributes
knowledge towards decision, efficiency, and satisfaction.
Responses’ received from all participants were stored in
Database of concerned department. The participants had to
rate the question as per value they perceived from selected
module. Finally the department received the response from all
50 participants precisely and completely.

{8l Oracle Developer Forms Runtime - 30
) Window

b

Employee
Empoode 5357 ISHAQ KHAN Father Name [\{UHANMAD IERAHIM
Unit Fpinring Division Date of Birth p2-NOV-1966 B
Department fiT TNANGE HIC No. 6T-65-116559 Ell
Designation 7125 R ACCOUNTANT. Join Date 7T NOV-1987
Evaluation o
Evaluation 0 [ Current Date [i5-J 2011 03170
From Date i1/07/2010 To Date [30706/2011

2 Question Category Knowledgeable e

e system provide me knowledge to solve the problem

Attempt. Questions 42
Total Questions 42

Automated assessment tool

Utilities  Window
A |

Catalog_Vouchers _Reports

[ EL =K [ 5

[ File

Local Sales Voucher

Voucher Date 175 [/]}F]
. ~ FeedBy|TIGL
Feed Date Time):, 10,2003 00.00
Tnvoice Date)/10/2003
MNarration[100 BAGS OF 40/1 CM-W VARN SOLD TO RELIANCE WEAVING MILLS LTD.
Print
Analysis Codes: 1:120 |[COUNT/\WASTE-TYPEA0/L CM-W 201 |[QuanTiTy f100 BAGS
32 [RaTE |RS.693/10 LBS #8313 [prODUCT TVPE [vARN
2-01-001-0001 [RELIANCE WEAVING MILLS LTD 100 BAGS OF 40/1 CM-W YARN SOLD TO RELL 796,950.00.
[75-01-002-0001 [SALES TAX A/C 100 BAGS OF 40/1 CM-W VARN SOLD T0 RELL 103,95000
0-02-001-0020 [LOCAL Y.SALE 40/ CM-W f100 BAGS OF 40/1 CM-W VARN SOLD TO RELL 693,00000
"96,950.00| 96,350.00
Figure 5. Aautomated assessment tool

A. Case [ discussion [13]

The results reveal from the empirical investigation show
that the experts engaged during assessment were very
concerned about the following factors; Learning, Aesthetics
sense, Decision-making
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Learning: the system interface did not provide learning
opportunity to the users about the software. Lack of
understanding about the system is the major cause of
excessive training in ERP system. The organizations had to
invest a heavy amount for providing trainings to employees.
The difficulties in operating such applications directly affect
the users’ efficiency. An interactive and learnable system
always provides opportunities to work efficiently which is
directly related to users’ satisfaction [13].

Aesthetics sense: It is the technique towards the graphic
wisdom of any software. The selected modules in the ERP
system were not attractive or eye catching. A graphics based
application always attracts users and continuously engages
them during working. The arrangement of information using
graphics could enhance the users’ understanding about the
application interface. Graphical and aesthetical sense supports
for memorization and navigation which alternatively enhance
the system usability [13].

Decision-making: The ERP system only performs the tasks
that are related to business process management. The
management of business information is the basic requirement
in ERP system. The operational information helps to manage
and to take strategic decisions. Due to diverse changes in
textile sector mangers are responsible to maintain the
production to compete in the international market. It was also
found that currently ERP system poorly helps in decision-
making process [13].

B. Case 2 discussions [13-28]

The first case study involved the general usability
heuristics to evaluate the usability of selected application in
ERP. It was proved that except the general usability issues the
results also showed the mangers key concern regarding
decision-making empowerment that system should provide to
them. Therefore the second case study was particularly
designed to assess the ERP system for those users who have
strategic nature of job. The formation of usability assessment
matrix included following variables; Knowledge ability
towards Decision-making, Efficiency and Satisfaction. The
results revealed that users’ satisfaction towards efficiency was
just for sake of operational activities in selected application
but not for decision-making [28].

The knowledge, experience and group discussions proved
to be major factors for decision-making. The lack of
knowledge abilities in EPR system is because these systems
only acquire and equipped explicit nature (Operational Data)
of knowledge which is not sufficient to empower the users
[28]. Therefore, there is a need to apply the efforts to enrich
the information system with knowledge for decisions. The
decision-making capabilities, operational, organizational and
strategic benefits are only possible due to well-designed ERP
system. Thus these capabilities can be only achieved when
industrial systems provide key services to users [28].

Iv.

The business information systems are the backbone of any
organization. The organizations adapt them to manage their
business resources, operational and cross-functional activates.
The organizations always demand for good system to meet

PROPOSED MATRIX FOR ERP EVALUATION
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their business and operational requirements. These
requirements only fulfilled when such information systems are
developed by specifying the nature of business and
requirements. Often the organizations purchase business
application from various ERP vendors because it highly
expensive and difficult to develop in-housed EPR system.

In textile sector the organization are facing competition in
international market and trying to provide high quality
products in short time. The quantity oriented products
demand for high speed production which is only possible if
system and users both equipped with past experience,
knowledge and information. Typically the ERP systems
manage operational and resource based information but it is
unlikely to be equipped with experience and knowledge.
Knowledge based experience and explicit knowledge is the
mainstay of decision-making.

Effectiveness, Effidency
Satisfaction, Errors, Attitude,

Flexibility,
Memorability, Ease of

Usefulness, Ut-ilitv play

Support,
lity, consistency

Aesthefic, Hel
tecognifion, flex

Efficiency

Figure 6. ERP Assessment matrix

The purpose of this research is to identify the additional
factors that have an impact on system usability. The true fact
of usability is to design and develop application users’
perspective. Normally large systems have a diverse user
community where users have different requirements and
priorities. The usability heuristic is effective technique to
assess the applications in a specific context. In this empirical
investigation we practically assess the ERP for decision-
marking capabilities especially for those who have strategic
nature of job. On the bases of both case studies we propose
usability heuristic shown in Fig.6 with following assessment
dimensions; Efficiency, satisfaction, task supported, decision-
making, aesthetic sense/navigations, accuracy, learnability and
knowledge ability.

e Task supported: the system should perform the task

appropriately given by users.
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Aesthetic sense/navigations: the system should equip
with graphical wisdoms and the arrangement of
content helps in navigations to access the appropriate
information the user required.

Accuracy: The system should provide precise and
accurate information in timely manners.

Learnability: The system should provide ease and
comprehensible manners to understand the behavior
of the system. Thus sufficient help, documentations
and user manuals should be available to users which
guide them about the software philosophy. It is found
that the operations can be learned effectively by
observing the objects.

Efficiency: The efficiency can be defined from two
perspective system and user efficiency. The users’
efficiency always depends wupon the system
efficiency. A user can perform the task quickly after
learning a system. The systems should be designed
according to the context. It should fulfill the business
requirement that user demands during work hours to
accomplishing tasks efficiently.

Decision-making: Decision-making is an individual
capability or a system that provide them in critical
situations. Thus Usability assessment for the
empowerment of prospective methods, techniques
and collaborative technologies that support the
individuals in different situations.

Knowledge ability: Knowledge is the backbone
towards decision-making. Therefore there is a need to
assess the ERP system regarding the availability of
knowledge in form of video, audio, guidelines and
solutions for routine and non-routine problems.

e Satisfaction: It is most important factor that
discusses the system evaluation by assessing user
productivity and play fullness at work place

V.

Usability studies help the developers to design context-
oriented systems. Continuously research is expanding the
wing towards maturity but still evaluation matrixes and
proposed criterion are very much generalized. The ERP
systems are most adoptable system in business community to
manage their business functions. But limited research
preciously discusses the usability related issues in ERP
system. Therefore there is need for the identification of more
attributes to assess user-oriented products and applications

CONCLUSION
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