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Abstract
Research methodology in a research study is considered as an important element,
and therefore determining the method of research methodology is a very important
section in the study. Research methodology is useful to establish the structure of research, such as strategy, approach, research philosophy, and components of the methodology. This paper aims to give and clarify the components of research methodology in Information System (IS), and highlight the differences between qualitative approach and quantitative approach, as well as justification for use of the case study in
Information System (IS).
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1. Introduction
Research methodology in the area of Information Systems (IS) can be categorized under different subjects and encompasses many areas, such as: Technology, Management,
Political Science and Strategy. Research methodology is one of the important tools in
research studies to identify the problems which need to be investigated, and reach the
set objectives in a research study [1]. It can be described as a method for collecting data
and analysis; these methods have to be compatible with research problems to get accurate and realistic result [2].
Research methodology can be classified in different ways, the most common and
widely used are the qualitative approach and the quantitative approach [3]. The reDOI: 10.4236/oalib.1103126
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search methodology clarifies and delineates the study aims and identifies the requirements to fit the research needs [4]. Iacono, Brown and Holtham (2009) [5] noted that
research methodology referred to how to use the techniques and procedures in the research design. It can be used to distinguish between methods and results. Research methodology is partial important to achieve and clarify the main key of research aims. The
main purpose of research methodology is to give a clear idea on what methods or
process are going to use, as well as discuss the research problems in order to be addressed. Therefore, the research methodology is an important element to the research
studies to clarify all the needed steps to achieve the objectives of the research.
This work aims to clarify the methodology that can be selected by the author to apply
on the research study and give a clear picture on the most applicable methods of gathering data for the study. However, this paper includes seven sections, Section 1 is the
introduction. The second section distinguishes between qualitative approach and quantitative approach. The third section explains the research strategy. The fourth section
discusses data collection. The fifth section illustrates validity and reliability. The sixth
section is about research design, and the last section will be the conclusion.
The objectives of this research are:
 To give an overview of research methodology and its importance in the research
studies.
 To define quantitative and qualitative research methodologies and compare the
strengths and weaknesses.
 To give an overview of research strategy and identify the reason of choosing case
study when researching the field of information system (IS).

2. Research Approach
Babbie (2012) [6], identified research approach as: “systematic and orderly approach
taken towards the collection and analysis of data so that information can be obtained
from those data”. It is very important to understand the aims of research clearly to determine and choose the appropriate technique to achieve research's aims [7].
During selecting research approach there are two factors must be considered, which
are the characteristics of the topic and time to conduct the research; and statement that
there three approaches to research (quantitative approach, qualitative approach, and
mixed-method approach [8].
However, the selection of appropriate research for Information Systems (IS) is not
easy task, because IS enables researchers to choose a suitable method from different research approaches, as well as take into account the aims of research to be achieved.
The next section explains the main characteristics of the two methods and constructs
a comparison between them

2.1. Qualitative Approach
The qualitative research approach often depends on the interpretive or critical paradigm within social sciences to help researchers to study social and cultural phenomena;
it is the approach that represents collect data depends on the field or life situation such
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as experiences, values, and behaviors of other people [9]. On the other hand (Jebreen,
2012; Wright and Losekoot, 2010; Zakaria, 2004) [7] [10] [11], defined that the data in
qualitative research come in form as words, phrases, sentences and narrations rather
than numbers (non-numerical data) e.g. explanation, conversation, interviews and discussion, which makes the collected data of qualitative rich and holistic with strong potential for revealing complexity, through focusing on problems in their social and cultural environments.
The qualitative approach method provides explanations to explore a particular phenomenon, theory building and capturing everyday life through data collection and
analysis , which shifts the philosophical assumptions to appropriate research design and
technique data [12] [13] .

2.2. Quantitative Approach
The quantitative approach includes the interpretation of numeric data such as percentages, interval or ratio and using items of analysis such as graphs or diagrams to get
perfect results [9] [14]. The quantitative approach can be described as an extreme of
empiricism, which depends on control and explanation of the phenomenon. The quantitative researchers are more interested to measure about “how many?”, “how often?”,
or “to what extent?” [11].
Quantitative research in the analysis of data depends on statistical principles, and
this contrary to qualitative research, which is preferred when there is little researches
into the phenomenon needs to be investigated to be more understood. Table 1 outlines
a summary of the strength and weaknesses of qualitative research method and quantitative research method.
In qualitative and quantitative approaches there are different methods of concept;
Table 2 outlines the comparison between the two methods in terms of concepts,
processes, and analysis.
Table 1. Strengths and weaknesses of the qualitative and quantitative methods.
Method

Strength




Qualitative




Quantitative







The qualitative analysis allows a complete, rich and detailed description.
Can be faster when compared to quantitative methods.
Does not reduce complex human experiences to numerical form
and allows a good insight into a person‘s experiences and behavior.
Qualitative methods can be cheaper than quantitative research.
Ambiguities, which are inherent in human language, can be
recognized in the analysis.
Quantitative analysis allows for the classifying of features,
counting them, and constructing more complex statistical
models in an attempt to explain what is observed.
Findings can be generalized to a larger population.
Allows researchers to analyze more easily because
quantitative data is in numerical form.
Provides a high level of accuracy.
Compare measures of dispersion.
Allows to present analysis graphically.

Weaknesses













Qualitative data is difficult to analyze and
needs a high level of interpretative skills.
Good chance of bias.
Hard to draw brief conclusions from
qualitative data.
Qualitative data faces difficulties in terms of comparison.
Low level of accuracy in terms of statistics.
Picture of the data which emerges from quantitative
analysis lacks the richness of detail compared with data
from qualitative analysis reduced to numerical form.
Quantitative implementation slow, and
needs time compared with qualitative.
Can be expensive.
Low response rates.
Not simple to implement.
Quantitative often requires computer analysis.

(Source: Bernard, 2000) [15]
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Table 2. Comparison of quantitative and qualitative methodologies.
Qualitative

Quantitative

1. It is often an inductive process and the language is informal.

1. It is a deductive process and the language is formal.

2. Can be faster and cheaper compared with quantitative.

2. Can be relatively slow and more costly compared with qualitative.

3. Concepts are in the form of themes, motifs, and taxonomies.

3. Concepts are in the form of distinct variables.

4. The analysis proceeds by extracting themes or generalizations
from evidence and organizing data to present a coherent picture.

4. The analysis proceeds by using statistics, tables, or charts.

5. Procedures are particular and replication is difficult.

5. Procedures are standard and replication is assumed.

(Source: Bernard, 2000).

3. Research Strategy
Sunder et al. [16], defined research strategy as “the general plan of how the researcher
will go about answering the research questions”. Research strategy, according to Weduawatta et al. [1], “provides the overall direction of the research including the process
by which the research is conducted”. Rowley [17] argues that a chosen of research
strategy depending on research questions as well as goals of the research.
Weduawatta et al. [1] mentioned that research strategy selected based on three conditions, which are:
The type of question
The control the researcher has over behavioral events
The focus on contemporary as opposed to historical events
Research strategy can be defined as develop a clear plan to research and clarify research’s aims, to enabling the researcher to conduct research systematically rather than
haphazardly.

Case Study
Yin [18], defined case study as―”A case study is an empirical inquiry that investigates
a contemporary phenomenon within its real-life context, especially when the boundaries between phenomenon and context are not clearly evident”. Zakaria [11] noted that
‘how’ and ‘why’ questions are frequently posed, case studies are the preferred strategy.
In research strategy, the case study is most common when the phenomenon cannot
be divorced from its context, which depends on qualitative approach as a method to be
used in an information system [1] [5].
The case study considers as method that can investigation a contemporary phenomena when there is a lack of knowledge and context of phenomena are not clearly [17]
[16].
Onatu [19], state that there three reasons to choose case study when research in field
of information system (IS):
 Case study enables the researcher to study information system (IS) in its natural settings, and generate theories from practice.
 Case study enables the researcher to answer “how” and “why” questions, to gain
more explicit information.
OALib Journal
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 Case study enables the researcher to the nature and complexity of the process taking
place.
Single-Multiple Case Studies
Case studies can be classified into a single case or multiple cases; a single case provides
all needed information about research question from one organization. In a single case,
information and data from one unit is enough to achieve the aims of the research. Multiple case studies require data from more one unite to achieve research objectives.
Sunders et al. [20] defined a single case as “A single case is often used where it represents a critical case or, alternatively, an extreme or unique case”, also noted that multiple cases used more than one case to compare whether the findings of the first case occur in other cases. Yin [18], claims that single case is more relevant if:
1. It is a revelatory case.
2. It represents a critical case for testing a formulated theory.
3. It is a unique case.
On the other hand Baxter and Susan [21], state that multiple cases enable the researchers to study and compare the findings between different cases, and thus explore
differences within and between cases; which enable the researchers to forecast the results.

4. Data Collection Method
Data collection in the case study is one of the most important methods, this method is
the most effective method to collect data and uncover all the details relevant to the research. The data collection and analysis can contribute to support research propositions, and pointed out that there are three protocols, that include the following [17]:
1. An overview of the case study project.
2. Field procedures, such as a use of different sources of information, and access arrangements to these sources.
3. Case study questions, or the questions that the case study researcher needs to keep
in mind when collecting data.
The researchers pointed out that there are different sources to collecting data, which
are: Interview; Documents; Direct observations [5] [22] [23] [24]. While, Yin [18], has
identified six methods of data collection for the case study, these six sources are: Documentation, Archival records, Focus group interviews, Direct observation, Participant
observation, Physical Artifacts.
The most method of data collection is:

4.1. Interviews
The interview has the ability to clarify all issues incomplete or unclear, by asking additional questions, this method enable the researcher to understand interviewee clearly as
well their point of view, the interview has flexibility and adapts the situations to each
subject. The interviewer has to ensure that the interviewees were informed about the
purpose of the interviews [25].
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Yin [26], state that “one of the most important sources of case study information is
the interview”. He suggested other names for interview forms, namely: open-ended,
focused, and structured (survey) interviews. Open-ended interviews are two-way open
communications; enable researchers to ask respondents for the facts as well their opinions. Focused (semi-structured) interviews aim to purpose the research questions in a
purposeful way. While, structured interviews, research questions more structured. The
semi-structured interview has flexibility more than other types of interviews, and it has
the ability to extract more detailed data from the participants and get fresh commentaries and significant insights. Also, it is the useful method to access individuals to get
their opinions, which cannot secure by formal questionnaire or open-ended interviews,
flexible questions have a better response than closed questions [11]. The semi-structured interviews as “a discussion between two or more individuals in which a set of
questions are posed” [20].

4.2. Documentation
Documentation is an important tool to most schemes and social research, because of its
location in the historical circumstances; as well it has the possibility of reviewing repeatedly. The document is a way of collecting data, and it can be an essential source of
any investigation, and alternative method of collecting information rather than questionnaire survey, interview and observations [11].
There are three reasons make the documents one of the useful methods of data collection. “First, it used as inputs to the interview guide and saved time Second, useful for
tracing the history of the organizations and statements.Third, helpful in counteracting
the biases of the interviews”, [24]. Documents are provided the possibility to supplement needed information from other resources and highlight the new ideas and insights that need further investigation by a researcher [26].

4.3. Questionnaire
The questionnaire is a research instrument contains a set of questions and prompts and
allows the researcher for gathering information from respondents. The questionnaire is
one of the widely used methods of data collection, in initially it was designed for the
purpose of statistical analysis, and the main advantage of the questionnaire is the flexibility of collecting data, therefore now it is being used in other types of statistical analysis.
Nicholas [27], pointed out that questionnaire is flexible tool enable the researchers to
organize the questions and receive replies from respondents without needed to talk
with each one separately.
The questionnaire helpful but must take into account set of points:
 Careful design of questions.
 The questionnaire must be easy to understand and uncomplicated.
 Clarify the purpose of the questionnaire.
 Language and terminology.
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5. Validity and Reliability
The basic goals of the design of questionnaire are, firstly obtain information relevant to
a research study, secondly to collect data within maximum reliability and validity. Some
researchers pointed out according to the field of Information Systems (IS), validity and
reliability must be achieved in all research studies. In qualitative studies there are different method can use to address both of validity and reliability, and include “triangulation of information among different sources of data, receiving feedback from informants (member checking), and expert review” [28]. On the other hand Meyer [24], argue that the most qualitative researchers in their studies focus on the findings rather
than explain or describe how these results were collected. The validity and reliability
can be achieved when there is a clear explanation of the techniques used to collect
needed data, and enabling the interviewee to assemble documentation that can support
interview. He also added that the validity and reliability can be increased depending on:
careful design of individual questions; clear and pleasing layout of the questionnaire;
lucid explanation of the purpose of the questionnaire; pilot testing; carefully planned
and executed administration [20] [28].

6. Research Design
Research design aims to give a clear picture of the structure of the research and the used
methods such as data collection, research questions, and sources of data. Research design enables the researcher outline all needed method and tools for the research like selecting theory of project and research methodology.
The research design is a method of inquiry within different approaches to research
such as qualitative, quantitative, and mixed methods, and a diagram or a figure can be
used to illustrate the structure of research [8]. The research design is an action plan to
move from stage of methodology to the next stage. However, drawing units of research
is very helpful to arrange the collected data in the right format, also provides a map to
understand the research and useful to other researchers to follow [26].

7. Conclusions
There are different methods of research methodologies which have been explored by
researchers in the field of Information System (IS), each method has its assumptions
and approach in data collection and has been processed to achieve the objectives of the
research. Research methodology centers on how to choose the appropriate method
for data collection and analysis. On the other hand, research methodology can be defined as a strategy to focus on researching problems and developing appropriate solutions.
This paper aims to give an overview of research method in an information system,
identify all needed elements of data collection in the research study, and discuss the
differences between qualitative approach and quantitative approach, as well as strengths
and weaknesses for both types.
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