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This paper aims to empirically evaluate the applicability of an improved
model for the Agile Kanban, which is called i-KAM. The i-KAM was
proposed to improve the software project monitoring task of Agile Kanban
method, which has critical challenges negatively impact the process of
Software Project Management (SPM). To achieve this aim, we conducted a
case study in a software house to implement i-KAM in actual projecs within
a real environment. In this case, a prototype tool designed based on i-KAM,
has been used by team members during their daily work in developing new
system for three months. Ultimately, data were collected via an evaluation
form designed to measure the applicability of i-KAM based on five factors,
which are (1) gain satisfaction, (2) interface satisfaction, (3) task support

Case Stgdy satisfaction, (4) perceived usefulness, and (5) perceived ease of use. Based on
Evaluation the analysis, the findings indicate that the implementation of i-KAM is not
Applicability only applicable in the real software organizations but also help in delivering
i-KAM required projects within the prescribed cost and time.
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1. INTRODUCTION

Project Management (PM) traditionally defined as the process of planning, organizing, motivating
and controlling resources, actions and rules in order to complete successfully specific goals and objectives
within a specified period of time [1, 2]. Typically, this process is used in whole project as a series of activities
in order to produce an exclusive deliverable. Meanwhile, it uses deadlines, starting and ending points to reach
the target. In this context, the Project Management Institute [3] defines the project management as “the
application of knowledge, skills, tools, and techniques to project activities to meet the project requirements”.
Hence, Rose [4] claimed that meeting the requirements, on deadlines and within the budget, of project needs
an effective management.

Agile Project Management (APM) is an innovative modern approach for managing software
development projects [5]. APM allows the organizations to adjust their plans in line with changes in the project
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environment, and delivers a humber of novelties and benefits for the projects' team and client as well [6].
Kanban is an APM method which is being widely adopted in several fields and numerous settings for the
purpose of managing the development of projects [7, 8]. Although this method was initially used in
manufacturing domain; however, its adoption in other domains is continuously growing due to its flexibility,
reliability, and proven successfulness [9, 10]. On top of that, Kanban method has an effective mechanism for
managing projects and visualizing their workflow [11, 12]. Accordingly, the investigation of Kanban method
is being a worthy study area, and recently attracted researchers from different perspectives and fields [7].

Among these researches, [11] conducted a study explored challenges of Kanban method in the
software development. The results revealed that Kanban has major problem related to the task of monitoring.
Thus, the study was concluded by developing a new model based on Agile Kanban in order to improve the
software project monitoring task, which so called i-KAM. Though the effectiveness of i-KAM was verified by
11 experts [9] and also re-verified by seven software practitioners [5] [13] ; however, there is a high need to
evaluate its applicability of in actual project. Therefore, this study aims to empirically evaluate the i-KAM
applicability and ultimately answer the research question: Is i-KAM applicable in the real world environments?

The rest of this paper is structured as follows. Section 2 reviews the related work to this study, while
section 3 describes the research method employed to achieve the study objective. Then, the evaluation results
are demonstrated in section 4, followed by a discussion of the study findings in section 5. Final section
summarizes the current study and provides some recommendations for forthcoming works.

2. RELATED WORK

A study conducted by Panigrahi and Behera [14] confirm that Kanban method has a very good system
of production control and industries improvement. In addition, a system for production departments was
developed based on Kanban to demonstrate the efficiency of the pull system. The developed system has been
employed as a signal in order to automatically renew the parts existed in the warehouse. After implementing
this system, the communication flow has been improved and the overproduction has been minimized, whilst
the efficiency of the production has been increased notably [15]. Indeed, this success was not only in the
manufacturing field, but also in other fields such as sports science, learning, Internet of Things (loT), student
projects, and software development.

Based on Common KADS and Kanban method, a Sports Science Knowledge Management (SSKM)
system has been developed by Santirojanakul [16]. SSKM was aimed at improving the performance of the
sports scientist’s reporting system. The author affirmed that Kanban board supports the collaboration and
communication between the sports scientists, executive, staff, and sport association. It also displays different
types of sport competitions, sports associations, sports scientists, and athletic evaluations.

Moreover, Fitriawati and Lestari [10] designed an information system based on Kanban method for
kindergarten learning evaluation. The Kanban method was used as management as well as control guidelines
for all evaluation stages. Results indicated that using Kanban method helped the programmers to easily design
the required system according to the system users' needs. This study concluded that Kanban method permits
end-users to share the activities' flow and to set the activities' level in line with to their demands.

A study conducted by [8] proposed a new system for managing the 10T sensors via using Kanban
method. The proposed system was developed to decrease the consumption power of the sensors. Therefore,
this study pointed out that using Kanban method was an efficient management approach that increased the
sensor lifetime and decreased the communication traffic. Furthermore, Saltz and Heckman [17] conducted a
study compared various methods on how to guide students through computing projects. Their study was aimed
to understand if one method is better than the other methods for student teams. The findings confirmed that
Kanban is the effective method for guiding and managing student projects, as it improved student outcomes
and minimized instructors' workload.

On the other hand, there are several studies conducted to investigate the Kanban method use in the
software development [18, 19]. Particularly, in the Software Development Management (SPM), Kanban
method has received a significant reputation specially for managing the process of software development
projects [20-22]. Kanban method has a board used to visualize the workflow and control the progress of projects
[23, 24]. Besides, [25] affirmed that software practitioners have shifted towards using Kanban method due to
its effective communication, transparency, and limited by limiting the Work In Progress (WIP) traits.

However, Kanban method has three key challenges, which are: (1) it needs an effective tracking
mechanism, (2) it has a difficulty in controlling WIP limits, and (3) it lacks displaying valuable information
about the project progress. In consequence, these challenges have a significant impact on the fail of software
delivery on the predefined time and cost [24, 26, 27]. To overcome the crucial challenges of Kanban, [11]
carried out a comprehensive review to develop an initial model of i-KAM. As a result, sets of criteria were
identified and then aligned with three main components proposed to constitute i-KAM.
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Figure 1. The proposed model (i-KAM)

As depicted in Figure 1, the proposed model consists of three main components, which are (1)
extending progress tracking, (2) generating optimum WIP limits, and (3) visualizing useful insights for
workflow. Each component has a major influence to solve the current challenges of the monitoring task as
confirmed by [20]. In i-KAM, the first component uses the Earned Value Analysis (EVA) method to extend
the progress tracking mechanism of Kanban method. The second component finds out the optimum WIP limits
for all stages of Kabana board. However, the third component depicts significant information concerning with
the project workflow. [28] developed a Progress Monitoring Prototype Tool (PM-PT) grounded on i-KAM to
prove its concepts. PM-PT consists of several pages, and each page has different functions represent all tasks
and process of i-KAM. For instance, Figure 2 shows the main page of PM-PT that appears after successful
login displaying an overview about PM-PT. On the left side, a main menu contains a list of tabs for performing
numerous functions executed the functions proposed in i-KAM.

Progress Monitoring
Prototype Tool

PM-PT iz a progres: monitoring prototype tool that allows projects and sofiware develop

eazily monitoring their zoftware projects’ progress, PT-PT waz dezigned bazed on the improved software
project monitoring tazk model of Agile Kanban method (i-KAM). Particularly, PT-PM can track the
projects’ progres: through alternative mechanizm which nzes the earning value analyziz (EVA) method

In addition, it can generate the optimum WIP limits for each stage in Kanban board. Moreover, PT-PM

impr the il iznalization by providing nzeful inzight= and information that helps project

to make ingful decisions regarding the project prog

Figure 2. PM-PT main page

Besides that, another key page created to represent the improved progress monitoring board as shown
in Figure 3. Mainly, this page contains variety functions and activities that were added to the original Kanban
board in order to improve it and address previously recognised flaws and concerns. Notably, the improved
board has three stages, which are To Do, Doing, and Done, whereby all projects’ tasks are moved through the
three stages starting from To Do stage up to Done stage. In addition, the tasks description together with the
team member assigned to perform a potential task are visualized. Meanwhile, the improved board visualizes
quantitative information regarding the current project status. The displayed insights summarize how much of
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work has been done, is doing, and remained. It also visualizes the period passed and period left of project in
months, weeks, and days.
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Figure 3. The improved progress monitoring board

In addition, the design of PM-PT has been initially validated through conducting interviews with
seven practitioners work in Malaysia software companies [28]. The preliminary outcomes of the study
indicated that the PM-PT has got their approval since the tool is an effective solution for tracking software
projects. However, some participants suggested implementing PM-PT in actual projects in order to evaluate its
applicability in software houses. Therefore, the focus of this study is to evaluate the practical applicability of
PM-PT in a real project through conducting a case study.

3. Research Method

This study employed the case study method to empirically evaluate the applicability of i-KAM by
software practitioners through using PM-PT in a real project within their organization. The case study method
was selected as it is common approach used for evaluating the applicability [29] of the new approaches
proposed in Software Engineering (SE) domain [30]. To achieve the study objective, three main procedures,
which are (1) planning the case study, (2) conducting the case study, and (3) data collection and analysis, were
followed. These procedures were adapted from Altarawneh [31] and Runeson and Host [32], and discussed in
the following subsections.

3.1 Planning the case study

The first procedure was carried out to plan the case study, in which it started by identifying an
organization to implement PM-PT. Accordingly, to identify the potential organization, certain characteristics
were defined, in which the identified organization should: (1) have a small size team, (2) develop software
projects, and (3) have willingness to cooperate in evaluating i-KAM by implementing PM-PT in one of its
projects. In this procedure, a focus was given to select an organization based on how it manages the
development process of software projects, regardless of the used method in that organization. Consequently,
the Universiti Utara Malaysia Information Technology (UUMIT) was selected as it is an educational
organization meets the predefined requirements for conducting the case study. Moreover, one of the key
reasons for selecting UUMIT is to response to the suggestion provided by a software practitioner during
interviewed him when initially developed PM-PT. He suggested evaluating the applicability of i-KAM in
educational setting having a small team for developing simple projects [28]. Furthermore, the universities
recently became realised the significance of the Kanban method and their researches focus on its trends and
applications in the industry [33].

Initially, a formal letter attached with an e-mail was sent to the UUMIT director requests giving the
researchers a permission to conduct a case study by applying the designed tool (PM-PT) in any forthcoming
system will be developed by UUMIT. Within the application, the purpose of conducting a case study was
explained which is to evaluate the i-KAM applicability within a small sized project in a real environment. In
response, the UUMIT director agreed on above mentioned request and sent an acceptance letter to conduct a
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case study in UUMIT. The director suggested working on the latest project which is a “System for Applying
Business License by Student”. This system aims to simplify and speed up the application process for business
license of students who have business in UUM campus. This appointed system was requested by the Co-
operative and Entrepreneurship Development Institute (CEDI), which is an UUM centre, aims to nurture and
develop student entrepreneurs through student business entrepreneurs.

After receiving the acceptance, a first meeting was held in UUMIT with the head of University
Information Systems (UIS) and the project manager. The UIS is a UUMIT unit which is liable to develop all
systems requested by any UUM department. Hence, the first meeting was aimed to introduce the idea of the
proposed model and to present the purpose of conducting the case study. It was also aimed to get an overview
on the forthcoming project and understand its requirements. Figure 4 displays a side of the discussion during
meeting the UIS administration in UUMIT.

Figure 4. Meeting with UIS administration in UUMIT

In the presentation, the researchers introduced the importance and contributions of i-KAM, and briefly
illustrated about the tool (PM-PT). Besides that, the case study procedures were explained, and the factors that
would be ultimately used to evaluate PM-PT were presented. In addition, the initial steps to start conducting
the case study were highlighted along with identifying the information required before developing the project.

3.2 Conducting the case study

The second procedure was carried out to conduct the case study, which has been started by holding
the second meeting with the team members of UIS unit who have appointed to develop the nominated project.
The purpose of the second meeting was to explain to the team members how to use PM-PT practically. Thus,
the researchers illustrated the tasks, which are performed by project manager, and tasks, which are executed
by team members during developing the software projects. The explanation was supported by giving examples
for creating and updating projects and tasks, along with adding team members to the PM-PT. Moreover, the
main functions of PM-PT were also highlighted, which include tracking the progress and utilizing the useful
information visualized in an improved progress monitoring board for obtaining an effective monitoring of the
project progress. Meanwhile, they were reminded about the factors and items that would be used ultimately to
evaluate PM-PT.

After finishing the explanation, the researchers shared with the team members the URL of PM-PT
because it is a web based tool, and then provided them by login information to start using PM-PT. The team
members have regularly used PM-PT to report their progress when releasing a task or changing its status from
stage to another. Furthermore, during conducting the case study, any problems faced the team members were
discussed and solved by holding instant meetings or via WhatsApp group.

3.3 Data collection and analysis

The last procedure in implementing the case study was to collect and analyse data regarding the
evaluation of PM-PT. As whole, the team members of UUMIT have used PM-PT during a period of three
months, whilst the data collection took around two hours as all team members work in one place. They were
met to provide their opinion on PM-PT, which has been implemented in developing the project. In this
procedure, an evaluation form was used for data collection to evaluate the applicability of i-KAM after using
PM-PT.
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The evaluation process was conducted based on five factors, which are (1) gain satisfaction, (2)
interface satisfaction, (3) task support satisfaction, (4) perceived usefulness, and (5) perceived ease of use as
claimed by [30]. After that, researchers started analysing the data collected by the evaluation form that
provided by participants. In this procedure, the content analysis approach was employed because it is the
common method used in quality researches. Therefore, the content analysis was used to describe the feedback
of team members by identifying, coding, and categorizing the main themes in the collected data [34].

4. EVALUATION RESULTS

This section demonstrates the evaluation results obtained from the UIS team members. It starts by
providing the team demographic information, followed by discussing each factor in subsection. As required,
this project has been assigned to small team involves two members, wherein the development team is typically
responsible for developing any projects related to student affairs. The team member’s age is 42 and 35 old, and
they have 17 and 8 years of experiences in developing software projects respectively. Mainly, the development
team with small members enhances interpersonal communication skills [35]. Besides that, Malik [36] confirms
that a small team can be highly efficient. Thus, the number of the team members who had participated in the
study is sufficient to achieve valid and reliable results.

4.1 Gain satisfaction of PM-PT

The gain satisfaction was assessed based on four variables, which are decision support satisfaction,
comparing with current method, clarity, and task appropriateness. The participants were satisfied with the PM-
PT, whereby they indicated that tool can help the management to take a well-defined decision regarding to
software project monitoring task. In addition, all functions provided by PM-PT were clear to the team members,
wherein each phase obviously presents the required inputs, processes, and outputs. Although team members
have never use any monitoring tool before, they affirm that having PM-PT would effectively track their
progress and thus deliver software products within the planned cost and time. In general, the participants agreed
that the PM-PT is an appropriate tool for monitoring the development process of software projects.

4.2 Interface satisfaction of PM-PT

Among the variables that were assessed for interface satisfaction are internally consistent,
organization (well organized), appropriate for audience, and presentation. The participants confirmed that PM-
PT is internally consistent due to the good design of interfaces that makes performing the PM-PT functions in
accurate manner. Moreover, PM-PT is found to be well organized and structured, thus it makes the project
tasks easy to be performed. Particularly, it enables project manager creating new projects by keying in main
information, such as project name, customer name, e-mail, etc. Then, project manager can assign tasks to a
particular project by keying in task description, along with its required cycle time (in days).

Furthermore, the participants pointed out that PM-PT is appropriate for the project managers and
development team. They also affirmed that results presented by PM-PT are in a readable and useful format, as
showed in an improved progress monitoring board. This board visualizes sufficient information and critical
insights for the project workflow. For example, it reports quantitative information on the current project status
- by percentage - that helps project managers to make significant judgements concern with the projects’
workflow.

4.3 Task support satisfaction of PM-PT

This subsection demonstrates the results provided the participants on the task support satisfaction
factor of PM-PT. This factor was measured based on three variables, which are ability to produce expected
results, completeness, and ease of implementation. The participants indicated that PM-PT is able to generate
expected and valued results. The information visualized in the improved progress monitoring board was very
beneficial to the team members. For instance, displaying the project tasks, project duration (passed and left),
project status, is a valuable approach to encourage team members performing well. To some extent, the
participants were agreed that PM-PT is adequate and sufficient for monitoring the progress task during software
development projects. PM-PT can assist to track their tasks and control their schedule during the development
of the required system. In addition, participants also asserted that PM-PT is easy to be implemented within
actual projects in real world environments.

4.4 Perceived usefulness of PM-PT

The perceived usefulness factor of PM-PT was assessed based on five variables, which are:
accomplishing more work, work performance, make tasks easier, usefulness, and increasing productivity.
Generally, the participants indicated that PM-PT is useful for their working environment, as it can enable them
to accomplish their tasks more quickly. They also affirmed that using PM-PT improved their performance and
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made them performing their tasks easier. Meanwhile, the participants highlighted that using PM-PT can partly
assist in increasing their productivity.

4.5 Perceived ease of use of PM-PT

This subsection explains the results of the perceived ease of use factor. The assessment of PM-PT was
conducted according to six variables, which are ease of learning, confusing, flexible, understandable, effort to
become skilful, and ease to use. According to the participants’ responses, the PM-PT was perceived as easy to
be used because it has well-defined functions and features. Thus, they indicated that learning to operate PM-
PT is easy for them and for other software practitioners as well. Moreover, the participants found that they can
easily make PM-PT does exactly what they want. Importantly, PM-PT has deemed as flexible tool as the team
members confirmed that their interaction with PM-PT was clear and understandable too. Furthermore, the
participants indicated that it is easy to become skilful when using PM-PT.

5. DISCUSSION

The current case study has really used PM-PT to evaluate the applicability of i-KAM in developing
an actual project. In this context, the required system has been developed by UIS team with employing the PM-
PT in monitoring the development process. The findings from the conducted case study confirm that the
proposed model (i-KAM) is applicable to be implemented in real projects which are developed by software
houses. In addition, the findings indicate that the PM-PT has gained participants’ satisfaction, whereby they
affirmed that i-KAM deemed as practical model can be implemented in the actual projects. Primarily, the team
members emphasize that PM-PT is useful for projects managers to monitor the projects development life cycle.

Moreover, they affirm that tool is beneficial in terms of organizing the project tasks. Thus, developers
can know what tasks which need to work on. Particularly, in PM-PT, tasks are assigned to team members
clearly, in which they can update their progress easily. Therefore, project manager can straightforwardly
monitor all projects tasks. Furthermore, the team members acknowledge that PM-PT enables monitoring
numerous tasks because of the work list is more visible and organized too.

In the evaluation form, the participants were asked to provide comments and suggestions towards
enhancing PM-PT. In response, they suggested assigning starting/ completion dates for each task of project,
thus would help project manager to easily monitor the development team when starting or finishing a task.
However, PM-PT provides the similar function which is assigning a cycle time, in days, for each task in a
project. Besides that, the participants also suggested to notify the project manager (e.g. by e-mail) when a task
has been done by a team member. In addition, the participants recommended adding a button for editing the
progress of a developer, in which he/she can search back in the assigned list of project tasks. Nevertheless, this
property is already existed in PM-PT wherein team members can update their progress. Moreover, one of the
participants argued that PM-PT needs a time to record all project tasks, thus would add more workload to the
team members as they are required to update their progress continuously. Conversely, the use of SPM tools
has numerous benefits to the team members. For instance, it enable them planning their tasks and collaborating
together, as well as monitoring their progress [37]. In addition, using SPM tools in practices is being on the
rise within SDOs, because it is one of key factors of successfully managing the development of software
projects [26].

Despite of the above mentioned positive findings, one of the main functions of PM-PT was not
implemented due to its unsuitable use in the current case. In PM-PT, EVA method is used to track project
progress effectively. It mainly requires three inputs values, which are Planned Value (PV), Actual Cost (AC),
and Earned Value (EV). In this case, PV is a recognized value; however, the values of AC and EV could not
be determined. This is because UUMIT is non-profit in-house organization established to develop systems
needed by the UUM departments; accordingly, the customers here are typically under UUM environment.
Furthermore, UUMIT development team members only receive their monthly salary, rather than earning any
stipend against their efforts in developing systems. In this case, applying EVA method for tracking the progress
has not been performed. Therefore, another case study would be conducted in a profit software development
house.

6. CONCLUSION AND FUTURE WORK

This paper demonstrated the results of evaluating the applicability of i-KAM. A case study has been
conducted in UUMIT, in which PM-PT was used by team members during developing a real project. The case
study conducted was ideally suited to achieve valid and reliable results due to the small size team as argued by
Malik [36]. The results showed that i-KAM is an applicable model as well as it is easy to be implemented in
actual environments. Besides that, the results affirmed that the application of i-KAM will practically contribute
to different stakeholders, such as software engineers, software practitioners, and software project managers.
By implementing the proposed model, an improved Agile Kanban method would be introduced to SE domain,
and thus would be useful for software engineers to be adopted or adapted in different countries or studies areas.
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In addition, software practitioners can effectively monitor the development process of software projects’
progress. Besides that, useful insights and information are visualized to assist project manager in making
expressive judgements with regards to project progress.

In this vein, software houses can deliver their software projects successfully according to its
specifications, within the prescribed period and budget. Therefore, the rate of successful software projects
would be increased, and will thus help the developers, software houses, and nation to elevate a more advanced
economy. However, this study was limited to obtain results from single case study in non-profit in-house
organization. Thus, to generalize the results, future work will focus on conducting more case studies in
numerous settings, such as profit houses and/or out-house in other countries as well. Within this in mind,
different methods, such as experts’ review, and controlled experiments, could be used to evaluate i-KAM
applicability. Moreover, it is recommended to investigate alternative dimensions and new directions towards
enhancing i-KAM effectiveness.
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