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ABSTRACT

Nowadays, there seem to be research trends done on studies that manipulate
publications that utilise the text mining approach. However, most of these studies only
investigated the gaps faced by existing research trends models, and the execution of
text mining of bibliometric elements and the timeline windows representing the
"trends" was not clarified. Thus, this study aimed to develop the conceptual model for
research trends in Malaysian publications, specifically, to incorporate the text element
of bibliometrics and the execution of timeline windows to identify research trends. In
the context of research trends, the evolution or growth of some research area from one
period to another is important. This included what has happened, what is currently
happening, and predicting potential research trends that will happen in the near future
for others to continue the research development. The element in the newly developed
model was extracted from the literature review and adapted from one of the selected
models. The new model consisted of three stages which is the first stage consisted of
three elements - selecting document collection; the second stage was the selection of
the bibliometric element; and the third stage was the execution of text mining, co-word
analysis from the selected textual bibliometric element, the implementation of two
timeline windows (fixed time and sliding time windows-timeline). Also, the execution
of the third stage required aid from tools - CiteSpace. The newly developed model was
tested, and data were downloaded from two databases, Scopus (10,052 publications)
and Web of Science (WoS) (22,088 publications), for a duration between 1995 and
2019. This study identified that the research trend pattern became more active from
2002 onwards. Besides that, the research topic became fresher and more
unconventional throughout the timelines. Research topics on artificial intelligence,
network communication, and wireless sensor networks are the hottest topics and
timeless. Besides that, knowledge management, internet banking, online shopping, and
eCommerce were the alternative options for computer science researchers. Each
timeline's evolution and blooming shows that researchers are investigating each topic
thoroughly. In addition, some small topics do not appear in fixed timeline windows
but instead emerge from sliding timeline windows, such as system development,
shared banking service, virtual team collaboration, and internet policy. This study also
captured the highlighted keywords that could give hints or appear as an initial idea for
the next research journey. Experts' evaluation and validation were executed as the
interpretation of experimental results require experts' expertise, experience, and views.
A semi-structured interview was done with thirteen experts who have remarkable
expertise in research and development. From the discussion, most experts agreed that
the model could help others identify the research trends and potential new research
topics emerging for future research journeys. The newly developed model could be
beneficial to those who need hints for their next exploration and help those keen to
understand how to execute the text mining within the bibliometric elements.
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ABSTRAK

Pada masa kini, terdapat trend penyelidikan yang dilakukan terhadap kajian
yang memanipulasi penerbitan yang menggunakan pendekatan penyelidikan teks.
Walau bagaimanapun, kebanyakan kajian ini hanya mengkaji jurang yang dihadapi
oleh model aliran penyelidikan sedia ada, dan pelaksanaan penyelidikan teks unsur
bibliometrik dan tetingkap garis masa yang mewakili "trend" tidak dijelaskan. Oleh
itu, kajian ini bertujuan untuk membangunkan model konsep untuk aliran
mendedahkan penyelidikan dalam penerbitan Malaysia, khususnya, untuk
menggabungkan elemen teks bibliometrik dan pelaksanaan tetingkap garis masa untuk
mengenal pasti trend penyelidikan. Dalam konteks trend penyelidikan, evolusi atau
pertumbuhan beberapa bidang penyelidikan dari satu tempoh ke tempoh yang lain
adalah penting. Ini termasuk apa yang telah berlaku, apa yang sedang berlaku, dan
meramalkan potensi trend penyelidikan yang akan berlaku dalam masa terdekat untuk
orang lain meneruskan pembangunan penyelidikan. Elemen dalam model yang baru
dibangunkan telah diekstrak daripada kajian literatur dan disesuaikan daripada salah
satu model yang dipilih. Model baharu terdiri daripada tiga peringkat iaitu peringkat
pertama terdiri daripada tiga elemen - memilih koleksi dokumen; manakal peringkat
kedua ialah pemilihan elemen bibliometrik; dan peringkat ketiga ialah pelaksanaan
penyelidikan teks, analisis kata bersama dari elemen bibliometrik teks yang dipilih,
pelaksanaan dua tetingkap garis masa (masa tetap dan masa gelongsor tingkap-garis
masa). Selain itu, pelaksanaan peringkat ketiga memerlukan bantuan daripada alatan -
CiteSpace. Model yang baru dibangunkan telah diuji, dan data telah dimuat turun
daripada dua pangkalan data, Scopus (10,052 penerbitan) dan Web of Science (WoS)
(22,088 penerbitan), untuk tempoh antara 1995 dan 2019. Kajian ini mengenal pasti
bahawa corak trend penyelidikan menjadi lebih aktif dari tahun 2002 dan seterusnya.
Selain itu, topik penyelidikan menjadi lebih segar dan tidak konvensional sepanjang
garis masa. Topik penyelidikan tentang kecerdasan buatan, komunikasi rangkaian dan
rangkaian penderia tanpa wayar ialah topik paling hangat dan abadi. Selain itu,
pengurusan pengetahuan, perbankan internet, membeli-belah dalam talian, dan e-
Dagang merupakan pilihan alternatif untuk penyelidik sains komputer. Evolusi dan
perkembangan setiap garis masa menunjukkan bahawa penyelidik sedang mengkaji
setiap topik dengan teliti. Selain itu, beberapa topik kecil tidak muncul dalam tetingkap
garis masa tetap tetapi sebaliknya muncul daripada tetingkap garis masa gelongsor,
seperti pembangunan sistem, perkhidmatan perbankan kongsi, kerjasama pasukan
maya dan dasar internet. Kajian ini berjaya menangkap kata kunci yang diserlahkan
yang berpotensi memberi petunjuk atau idea awal untuk perjalanan penyelidikan
seterusnya. Penilaian dan pengesahan pakar telah dilaksanakan kerana tafsiran
keputusan eksperimen memerlukan kepakaran, pengalaman dan pandangan pakar.
Temu bual separa berstruktur telah dilakukan dengan 13 pakar yang mempunyai
pengalaman dalam penyelidikan dan pembangunan penyelidikan. Daripada temu bual
itu, kebanyakan pakar bersetuju bahawa model itu boleh membantu orang lain
mengenal pasti arah aliran penyelidikan dan potensi penyelidikan baharu yang muncul
untuk perjalanan penyelidikan masa depan. Model yang baru dibangunkan boleh
memberi manfaat kepada mereka yang memerlukan petunjuk untuk penerokaan
seterusnya dan membantu mereka yang berminat untuk memahami cara melaksanakan
penyelidikan teks dalam elemen bibliometrik
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CHAPTER 1

INTRODUCTION

1.1 Overview

Research into research trends is not new in a research environment. There are
various purposes of executing the study in research trends. Among all the aims was to
have an idea of the movement and evolution of research in a certain period and get an
idea of a new direction for new potential research. Some research aims to acknowledge
the evolution of research in certain disciplines or get an idea of the movement of
research happening in certain countries to grab some new picture for the next potential
study or seek any collaboration opportunities between disciplines or research areas.
Whatever the purpose or aim of executing research in research trends, it is all about
getting the idea of current trends and what the next research area or theme they can

explore and make new discoveries.

This chapter is dedicated to discussing the problem background to address the
gaps of the recent study, problem statement that this study intends to solve, and
research questions and objectives related to both the problem background and problem

statement.

1.2 Problem Background

There are three implementations when it comes to doing the study of research
trends with either reviewing the previous paper (Saha, 2018), statistical analysis
(Erfanmanesh, Amin, Didegah, & Omidvar., 2017; Lei & Liu, 2019), or manipulation
towards previous publication (Amado, Cortez, Rita, & Moro, 2018). Between these
three implementations, this study has identified two methods used ages ago by

previous researchers called citation-based (Gurzki & M. Woisetschlédger, 2017; D. Yu



& Xu, 2017), and another method known as text-based (Kasemsap, 2017; Nie & Sun,
2017). For the citation-based method, normally, the execution focuses on citation
activity, such as co-citation (D. Yu & Xu, 2017), bibliographic coupling (Boyack &
Klavans, 2010), and also direct citation relation (Gurzki & M.Woisetschlager, 2017).
Between these two methods, this study has identified that the citation-based method
has some influence or bias towards identifying research trends that are related to
citation activities in a publication which has been questioned by some other researchers
regarding the validity of several citations as well as the intention of the source (Tyler,
2018; Zhou, Amadi, & Zhang, 2020). Moreover, numerous previous experiments and
models have been developed using the citation-based method (Jeong, 2020; Tang,
Chang, & Hwang, 2021; Wang. & Waltman., 2016). However, the latter process,
which is named the text-based method, receives less attention from researchers
(Ramirez, Sanchez-Caifiizares, & Fuentes-Garcia, 2019), and also this study identified
a smaller number of models in this method. Therefore, this study intends to experiment

and develop a model concerning the text-based approach.

As mentioned in the above section, the text-based method gets less attention
and a smaller number of models developed by previous researchers. The current text-
based model that a group of researchers created in 2019, named as ‘Evolution Research
Trends Model” (ERTM) (Ramirez, Sanchez-Cafiizares, & Fuentes-Garcia, 2019) and
the Bibliometric Model by Qi Wang (Wang. & Waltman., 2016). Both models aimed
to reveal research trends or the evolution of research trends in publications by using a
different approach, as mentioned earlier. However, this study identified some
limitations that can be improved in identifying research trends, such as for the
Bibliometric Model, whether the input data used citation information or direct citation
information (Wang. & Waltman., 2016). These types of input data have some biases
in which the information influences the research group, which will affect the exposure

of research trends output (Tyler, 2018; Zhou et al., 2020).

Moreover, the total number of texts can be limited from the citation
information, which normally provides only the title of publication and journal’s name
(Ioannidis, 2019). Sometimes, it can be simple and compact, limiting the extraction of

information (Aksnes, 2019; loannidis, 2019). Besides, other bibliometric elements can



extract insight into research trends, such as title, sub-title, authors keywords, index
journal, and abstract (Aksnes, 2019; Rons, 2018). This input can potentially give an
even broader coverage and exposure that will extract the truth from the words
themselves and do not have any influences or inspiration from other factors in the

citation information (Faust, 2018; Santonen & Conn, 2015; Zhao et al ., 2018)

Next, it is related to the study which the previous research has done in research
trends identification. This study identified that most of the previous studies intended
to have one summary for the whole timeline (Fergnani, 2019; Lei & Liu, 2019), and it
is implemented in selected models in this study too (Ramirez, Sanchez-Caifiizares, &
Fuentes-Garcia., 2019; Wang. & Waltman., 2016). With the name of ‘evolution’, if
another researcher has the intention to execute the ERTM with the illustration provided
by the previous founder, certainly, it can be misunderstood. Consequences with the
result of execution will be limited or not broad enough to identify the evolution or
movement of potential research. Evolution can be defined as a process from one stage
to another or the development of something (Boggs, 2019). Therefore, it is important
to show clearly in the model which part or phase, or element needs to execute the
‘evolution’ experiment. It can be unfavourable for the executor to explore the research
trends and any potential emerging research trends if the model is not clearly shown.
This is not to disclaim that previous research did wrong to identify research trends in
a specific domain. However, it will be beneficial if the research trends are done in an
evolutionary way (Jeyaraj & Zadeh, 2019). Clear movement of research trends from
the start to the end of the timeline is identified transparently and detailed (Jeyaraj &
Zadeh, 2019; V. Mantyla, Graziotin, & Kuutila, 2018). With this execution, it can be
acknowledged by others interested in the domain or from other areas, and
subsequently, will contribute to new knowledge. However, some previous research
executed the experiment for research trends that were directed by each year (Akhavan,
Ebrahim, Fetrati, & Pezeshkan, 2016b; Najmi, Rashidi, Abbasi, & Travis Waller,
2016). One needs to remember that research sometimes needs to be discovered and
matured. Therefore, extracting the research by year without any time frame can be
risky as it will be overlooked while executing the experiment. Hence, the aim for

execution results needs to be clear before experimenting.



Research trends evolution supposedly happens periodically to capture the
trend's movement and which trends emerge in a certain period (Kashani & Roshani.,
2019; V.Mintyla et al., 2018). Research trends move periodically depending on trends
or events in a certain period (Rossetto, Bernardes, Borini, & Gattaz, 2018; V. Mantyla
et al., 2018). Therefore, if only one timeline is being done as shown in the existing
model, we might lose the details on insight information of research trends. The
keywords being extracted from the experiment will also be fewer. Moreover, the
differentiation between these periods can give some knowledge regarding the progress,
publication activity, and productivity of research and development in a certain
dedicated area (Madani & Weber, 2016, Montoro-Sanchez, 2017; Rossetto et al.,
2018). Certainly, it is beneficial to all related bodies concerned about productivity for
research and development as a considerable amount of grants have been constantly

given to researchers.

To develop the new model, it can potentially become a reference for others in
executing new experiments. Therefore, this study believes that a comprehensive model
is needed to guide others to ensure the investigation is conducted appropriately and
gives appropriate output at the end of the experiment. Moreover, in the evolution of
research trends, details of what has happened, what is currently happening, and what
potentially will happen in the future are among the questions raised by researchers
(Kashani & Roshani., 2019). This is to make sure that research and development are
continuously happening and the idea to make another new research can be identified
with some initial execution before going into depth exploration in a certain research
area. Nowadays, it becomes a demand in the research environment to search or explore
any possible angle with any potential problem raised in the nation and research world
(Subramanian, 2017). With the evolution of the research trend model, this study
believes that it has the potential to help researchers identify and acknowledge current
research trends that can support their future research and development (Nie & Sun,
2017). Furthermore, from the evolution of research trends with the implementation of
co-occurrences keywords, the list of appropriate keywords and the cluster of research
trends are expectedly emerging from the experiment (Varga, 2018). The listed
keywords that arise from the investigation can at least be supported and hints to

understand more about the research trends in a certain period.



Lastly, the implementation of research trends studies in computer science is
reviewed (Xiuwen Chen, Chen, Wu, Xie, & Lic, 2016). The computer science domain
is also a focal point to identify research trends that either review the previous paper,
statistical analysis, or manipulation towards previous publication (Aksit, 2018; Huynh,
Luong, & Hoang, 2012). Each execution gives different input and impact on research
trends identification (Amjad & Ali, 2019; Huynh et al., 2012; Sanchez-Prieto, 2020).
All these studies that have already been implemented and experimented with have
given huge benefits to interested researchers in the computer science domain (Amjad
& Ali, 2019; Huynh et al., 2012; Ruiz-Real, Luis, Uribe-Toril, Torres, & Pablo, 2021,
Sanchez-Prieto, 2020). It has given other researchers some idea of what had happened
in the domain and the initial idea for the next research concept (Ruiz-Real et al., 2021).
However, to the best knowledge of this study, most of the previous studies only utilise
the citation-based method and less in the text-based approach. Therefore, this study
intends to use the newly developed model in the domain and identify any possibilities
of what have already been done by this domain’s researchers and the chances of new
topics of research and the opportunities of emerging research trends manipulated from

this domain’s publication.

This study intends to enhance and develop a new model that includes all
possible measures and criteria to identify the research trends in a certain period and

the listed keywords that are beneficial to others in their research and development

1.3 Problem Statement

Research on research trends has become a staple experiment to identify what
had happened previously, but it also becomes an aid tool to identify potential new
research for future discoveries. Also, it is a tool or medium to get some new idea or
initial hint of keywords extracted from the experiment. Identifying research trends is
proven when several developed models have the same aim and objective but with a
different approach and potentially different outputs. There are two models: a citation-
based model and a text-based model. This study identifies the text-based model

between these two bases and has less bias than the citation-based model. However,



there is some room for improvements that can potentially be applied to text-based
models, and the selected model for the text-based method is ‘the model of the evolution

of research trends’.

The execution of bibliometric analysis in this model was too broad; therefore,
the specific element to execute the text mining approach was not included. To
implement a text mining method specifically for co-word analysis, which was claimed
in the previous model, some indicator or element for a total number of occurrences
and keywords need to be excluded while executing' the experiment and percentage to
be included in the cluster output. These are the important components for managing
the co-word analysis. The details do not exist in the previous model, and it is worried
that others interested in executing the model can mistranslate it. The element and
component to perform the co-word analysis must be included and illustrated clearly in

the model. However, these were not seen in the previous model.

Another problem identified by this study is the timeline execution as the
previous model claimed about ‘evolution’ stated in the model’s title. However, the
timeline illustrated and executed from the model does not represent the ‘evolution’ of
research trends. Evolution is the movement of an item from one stage to another stage
or from one form to another form. Therefore, the timeline stated in the previous model
can be misunderstood by other interested researchers. This study identified another
method in determining the comprehensive research trends, which involve two different
timelines. Although the study regarding these two timelines was discovered earlier, it
has not been utilised in the previous model. Therefore, to ensure that other researchers
are interested in identifying research trends comprehensively, this study infers that

these timelines need to be included and illustrated clearly in the model.

In addition, research trends in computer science in Malaysia’s scope have
various ways to identify research trends executed by researchers. However, fewer
studies are determining the overall evolution in computer science. Most of the studies
generated one summary result, which does not involve the broad movement of research

trends.



Another point is the implementation of text mining, specifically co-
occurrences keywords, in identifying research trends in computer science. Undeniably,
some studies were done, but the execution between these studies differed from each
other. This study identified a lack of a model that can act as a guide to determine and
identify research trends in computer science. Lastly, fewer studies present the
keywords, which potentially gives some idea of the next embarkation journey for
future research. Although it only extracts simple and short keywords, it can help some
researchers have a hint to combine the research area and determine which area can be

investigated further or which area needs to be revised with new technologies.

With these problems, this study believes that improvements to the selected
development model mentioned earlier in this section can significantly improve in
determining and identifying research trends. The new development model can perhaps
act as guidance or a template for those who do not really understand how to execute
the co-occurrences keywords experiment as it has some needed criteria that gives a

significant output.

1.4 Research Importance

The importance of this research can be divided into two aspects. One of the
aspects is developing a new evolution model of research trends to enhance the current
model. The enhancement of the current model is necessary as, to the best knowledge
of this study, the existence of an evolution model to identify the research trends that
consist of appropriate measures and possible criteria that implement the co-
occurrences keywords approach to ensure the output from the execution is close to
none. In the co-occurrences keywords approach, there are several important measures
and criteria to focus on to avoid any incorrect output at the end of the experiment. The
comprehensive standards and criteria to enhance the current model will benefit others
to better understand how to execute the model and identify research trends in

publication.



Besides, to the best knowledge of this study, several other models for
identifying research trends exist but with the involvement of a mathematical model.
The intention is to enhance the current model without involving any mathematical
model because not many people know and understand the challenges of a mathematical
model. If the mathematical model is wrongly executed, the chances of getting a wrong
output are high. If an incorrect work is obtained, the interpretation of the result can
also be affected. Therefore, this study needs to explore and enhance the current model
to make it convenient to understand and execute by others who do not know how to

manage mathematical models.

Another one is executing a text-based model with detailed criteria to execute.
This study identified that the text-based model is less biased than the citation-based
model. However, the text-based model needs some complex elements and standards
to guide others to execute and generate significant output that can help future usage.
Moreover, the advantage of the text-based model is that the work is not influenced by
outliers, such as the citation activity within the research group. It is a more versatile
implementation, and the extraction of research trends is the truth from the published

text.

By the end of the experiment, the output from the investigation will be in a
cluster form. In the cluster, there are several keywords that represent the research
trends. These keywords are expected to be used several times in a publication;
therefore, they emerge in clusters. The appearance of these used keywords is another
important matter. If the measures or criteria to implement the co-occurrences keywords
are incorrectly executed, the possibility of getting inappropriate keywords as output is
high. Therefore, the intention to enhance the current model with appropriate measures
and criteria is important to make sure the production in identifying the evolution of

research trends is beneficial for the next exploration of research and development.

Also, to the best knowledge of this study, this study’s scope is to manipulate
Malaysian publications in computer science to identify evolution in research trends
which have never been explored before by previous researchers. Therefore, this is the

first study to examine the insight of research trends in dedicated timelines by



implementing the approach of co-words analysis. The research trends from dedicated
time intervals within the dedicated timeline can be acknowledged from this
exploration. It can be beneficial to our researchers for future research and
investigation. The new development model, which is enhanced from the current model,
can act as a guide for others and is not only limited to acknowledging the evolution of
research trends, but it can benefit to help to get an idea of how to fully utilise any

possible keywords that may potentially emerge in the experiment’s output.

1.5 Research Contribution

This research is expected to have two main contributions. One of the
contributions is the evolution of research trends executed year-to-year to acknowledge
the research establishment, pattern and trends, and other potential emerging research
hidden in the existing Malaysian publication. This contribution of the evolution of
research trends possibly can shape our current research and development and future
planning. As we know, future research certainly depends on existing research. The
explorations from the existing study will give huge benefits to others to design their

exploration and discoveries.

Another contribution from this study is the new conceptual model for the
evolution of research trends. The focus and scope for this new development model are
for computing. This new model is developed based on what is currently happening in
the chosen content. The model is expected to guide and maneuver those keen to know
the research trends in a specific research area. This study already grouped and detailed
each element to ensure that others correctly understand how to execute this model. It
is important to know how this model works to get a good impact for the next
interpretation stage. This study also looks forward to enhancing if there is any lack in

aspect or element that will strengthen this new model.



1.6 Research Question

To solve the mentioned problems, several research questions were raised to

assist this study in developing the new model:

e RQ 1: What are the criteria and existing models in identifying research trends?
e RQ 2: What is the research trend that emerged from the selected publication

in Computer Science in 25 years for Malaysian publication?

1.7  Research Objective

The development of the research question leads to the following set of research

objectives:

Aim: To reveal the research trends that potentially emerge from Malaysian

publications.
e RO 1: To develop a conceptual model for research trends within Malaysian
publication.

e RO 2: To identify the research trends in the Computer Science discipline in

Malaysian publication.

1.8  Research Hypothesis

Several hypotheses need to be noticed from the new development conceptual

model to evolve research trends throughout this study.

o H1: The accumulation of the text element in bibliometrics can give insightful

knowledge with the execution of specific techniques.
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o H2: Implementing two window timelines in the model can give more insight
information regarding research trends instead of executing one window

timeline only.

1.9 Scope of Research

With the development of a conceptual model for the evolution of research

trends, several scopes are required to set the boundary or framework for this study.

First and foremost, the scope is the study. This study will apply and manipulate
data related to this country — Malaysia. The model will be developed according to
Malaysian publication behaviour and pattern. Certainly, each country has its approach
to measuring its productivity, and here in Malaysia, the higher learning institution has
its indicator to measure the movement of research. Therefore, all related publications
which inter-related the development of the new model will be selected. All journals
that publish within Malaysia’s scope with the utilisation of Malaysia’s data will be

included.

The new conceptual model for the evolution of research trends is mainly
developed to identify research movement and publication progress. The publications
used in this study primarily came from journal databases, namely Scopus and Web of
Science. Most research publications from higher learning education in Malaysia were
published in both databases. Therefore, the number of publications related to Malaysia
is expectedly more elevated than other databases. Besides that, the type of publication

consists of ‘articles’, ‘conference presiding’ and ‘review paper’.

The selected discipline is the last scope for developing a new conceptual
model. Since research trends research has quite huge coverage and is versatile enough
to be implemented in numerous fields, this study has decided to focus on a small scale.
Computer science has become the selected discipline for this study. The utmost reason

to choose this computing area is the relationship and interconnection with another
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field. The computer science area was claimed to have two views, one of them is to
focus human perception towards the technologies, and the other one is to utilise the
technologies to help human’s daily tasks. Therefore, this study reckoned to get the
interesting output of research trends in computer science from the experiment and the

analysis.

1.10  Structure of Thesis

This thesis comprises seven chapters. The first three chapters deal with the
introduction, literature review and research methodology of the study. The next three
chapters are concerned with the analysis, findings and results related to research
objectives. The last chapter presents the conclusions, research contributions, and future

research directions. An overview of all these chapters is given below.

Chapter 1

Chapter one provides an overall view of the present study. The introduction
section presents a general discussion on the topic of interest and its importance and
motivations for the study. Based on the literature search in the international and
national context, it raises issues related to the stated research problem and provides a
comprehensive background of research issues. A set of research objectives, related
questions, significance, expected contributions and scope of the study are also

presented here.

Chapter 2

This chapter discusses the relevant literature in a few sections. The first section
is regarding the bibliometric analysis as the scope of this study is mainly for
publication. This section will review indicators and elements consisting of
bibliographic information. The review is vital to understand how other previous studies
identify the evolution of research trends and which features they used to manipulate

the publication to emerge the research trends. The piece plays a part of the main role
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in the development of a new conceptual model in chapter 3. The second section is a
review of research trends. The aim was to understand how other researchers execute
their experiments in identifying research trends in publication. Malaysia’s journal
scope for research trends was also reviewed in this section. The third section is
regarding theories that can be adapted in developing the model. One chosen approach
potentially becomes a base for the new development model. The new model will use-
dependent and independent factors for the idea. And as for the third section is
regarding any other model in identifying research trends already developed by other
researchers. The chosen model becomes a base model. This study will adapt the

selected model and enhance it according to the scope and environment of this study.

Chapter 3

This chapter is mostly regarding methodology on how this study will be
conducted. The first section in this chapter is about research design, paradigm and
method. This study implements the interpretive paradigm to understand the social
phenomena within the mentioned scope. The second section is the operational
framework as guidance to achieve the goals and objectives in this study. The
illustration of the working framework is also included in this chapter. The next section
is mapping the research objectives and questions from chapter 1 with the strategies for
achieving and executing the experiment. Database, year selection, data collection
criteria, type of document, and data type will also be reported in chapter 3. Later, all
downloaded data is presented accordingly. And as for the last section, the development
of the new model will also be explained in this chapter. The phases started with the
element for the new model until how to execute the model. The latest development
model will be illustrated after all steps are explained. Lastly, the hypothesis from the

new model acts as an aim to answer the research question and research objectives.

Chapter 4
The initial study and analysis of productivity of research performance are fully

described here. This is the preliminary study and result that drives the intention to do

more investigations in this research. This preliminary study aims to identify the

13



performance and productivity of research performance in the Malaysian context. The
conclusion for the study will be at the end of the chapter. This chapter also answers
one of the research objectives: identifying research trends in Malaysian publications.
The analysis’s result shows what has been done by our research within 20 years and
the emerging research trends that might be able to be implemented in Malaysia’s
research and development activities. In this chapter, the most crucial analysis, such as
the cluster formed in the experiment, a list of potentially beneficial keywords for our

researchers to use for their next exploration, and the timeline of each research trend.

Chapter 5

This chapter presents the evaluation and validation for the newly developed
model, obtained result, and interpretation from the effect that the researcher did
throughout the research. Validation and views from several experts were also
explained as well. This is one of the important chapters in this research to make sure
that the model is understandable by experts and the interpretation result from the
experiment is accepted by experts. A series of questionnaires for semi-structured
interviews are also documented in this chapter too. The questionnaires were built from

the literature review, which the researcher identified throughout this research.

Chapter 6

Finally, the conclusions, research contributions, future research directions,

limitations of the study and concluding remarks are presented in the last chapter.

1.11 Conclusion

As for conclusion in this chapter, the background of the study, problem
statement, research objectives and question are reviewed. It is important to grab the
attention of what has been done by other researchers and compare the study with other
possible bodies that monitor productivity for research and development. From the

background of the study, then only comes the problem statement. In this study, two

14



problem statements are raised, as mentioned in the above section. With the expanded
problem statement, then come the objectives of this study. The objectives of this study
are to act as guidance for this study to achieve and solve the problem statement. Later,
the research question is mentioned to guide the research objectives in this chapter and

an overview of each chapter that consists of this study.
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