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ABSTRACT

Nowadays, mobile technology that is increasing accessibility and affectability,
and mobile devices show an essential part in the field of learning, entertainment and
communication. Mobile devices have the potential in the improvement of education
area and learning. Mobile learning application has become the fast development
which means all activities that were conducted by using mobile devices. It had been
widely used in education. One of the educational purposes is mobile applications that
can be used learning English subject. In addition to education, mobile applications are
developing as well as business, social media communication and transportation. Most
evaluation system for mobile applications is choosing the criteria and alternatives of
the hierarchal level. But some users are confused to evaluate the mobile application.
In this situation, Decision Support Systems are the specialized class of computerized
information system that supports business and organizational decision making
activities. In the proposed system, Analytical Hierarchy Process is used to evaluate
the educational mobile application and applied to make a decision in selecting for the
most appropriate part of English subject. The main purpose of the proposed system is
to improve English skills of students by using English Learning application. The
administrator updates the new course and then the students study and practise the

English subject for reading, listening and grammar.
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CHAPTER 1
INTRODUCTION

Traditionally, the education has been presented in courses anywhere
students can join directly with their teachers, making students’ physical occurrence
very important. Nevertheless, the widespread concern of computers and
communication machineries has prepared the learning process easier. Since the
appearance of mobile phones in the 1980s, they have been generally used by people
about the earth. It can think that the entire earth is suitable mobile; mobile phones are
either communication tools, or portable and individual parts of technical material
[16]. Mobile techniques are suitable improving everywhere. Such machineries can be
used productively in different zones. By mobile technologies in education is a perfect
example of modernization.

Many applications have been extended for mobile platforms. In the
previous Yyears, the applications had the target both educational attention, and
marketing or business campaigns. Learning between mobile phones is called mobile
learning or M-Learning that has developed component of the educational field. This
M-learning is the specialized type of E-learning which contributes educative tools
between mobile phones [14]. The aim of this study is to contact the education tools,
cooperate within abilities and observe additional associated documents with other
abilities, by android based mobile phones inside and outside the lecture room. It will
too define the previous information of the user on the individual and instructive usage,
and application of mobile device [1]. Many mobile applications have been proposed
for educational purposes. Internet sites, for example, Android Apps at Google Play
Store displays the type of learning applications for issues such as distinct languages;
concepts connected to programming languages or mathematics. Our aim is to do a
suitable way to take forward all the required components to a student who learns English
Language. So, M-Learning will confirm the range of learning to each link of the institute
against of any barriers [4].

In current years, the impressive improvement of data and communication
technology (ICT) and wireless internet systems bring to the distribution of powerful

mobile devices and the expansion of social and interactive communication tools.
1



Accordingly, an original form of learning is become, namely m-learning, and is
widely spread in many educational contexts. Likewise, this new technology-enhanced
learning trend was adopted in the area of Mobile learning and teaching, which
provided learners with anytime and anywhere learning environment, became
important trends in language teaching and learning [9].

This thesis demonstrates the usage of Analytical Hierarchy Process as
structured method such decision making in mobile application. Evaluation the session
of the mobile application is the multi-criteria decision making issue which wants to be
accessed accurately attractive into attention the relative weights of the criteria for
every user. The repeated multi criteria problem such as the hierarchy of decisions to
be resolved using the Analytical Hierarchy Process (AHP) [11]. The common
evaluation approach has particular achieved results by AHP model to assess a part of
existing session in English Language Learning system.

AHP method is a branch of multiple criteria decision making (MCDM).
Many approaches had applied for rank ascending that can be created in the
information on MCDM [13]. However, AHP has developed more distinct for the
following criteria:

1. AHP develops a chance for an abundant requirement of the decision makers in
the accessing process.

2. The appearance of some commercial computer codes prepares the instrument
understandable than some of MCDM techniques.

3. It is more generally distribute in managing workshops and textbooks (Render
and Stair).

Dyer looks at AHP as an arbitrary process for ranking alternatives Dyer
declares that “the key to the proper use of the AHP relies on its synthesis with the
concept of multi-attribute utility theory.” AHP is based on pairwise comparison where
the relative significance of different attributes and also depends on the set of elements
included in the comparison. AHP controls the Management Science information on
decision support applications though Dyer and other efficiency concept deals the one
of theoretically approaches [5]. However, Lugassietal find AHP more applicable than
the efficiency method that is chosen by Dyer had improved the obvious foundations,
but is impracticable.



1.1 Motivation

In the English learning system, the students can try to use a mobile phone as a
learning tool and the instructors can also try to use it as a teaching tool. After the
students use the learning application, the student must check to agree or disagree the
lessons. The students must enter input data to calculate AHP technique and compare
the criteria for decision making process. Therefore, the students can do English
Language exercises easily in mobile application and AHP methodology can be
applied to make a decision in selecting for the most appropriate part of learning

English subject.

1.2 Objectives of the System

The objectives of the system are to enhance English skills of students by using
English Learning application in education. The students study the lesson and practise
the exercise anywhere and anytime. The administrator looks at the scores that students
exercise. And then the administrator adds to improve the new courses for students

performance.

1.3 Overview of the System

Analytic Hierarchy Process rank scales elements and integrates both
objective (e.g.; quantitative) and subjective (e.g.; qualitative) calculations into
combining hierarchical structure. Built on their criteria, this estimation is computed
over the pair-wise comparison of the elements of the system. The process is defined
into four parts:

1. To structure a hierarchy of decision maker’s criteria and elements

2. To collect input information using pair wise comparison

3. To use the reciprocal method to produce priorities for the criteria

4. To synthesize the priorities into combined processes to reach at a set of
ratings for the elements of the method.

In this study, the users are going to learn each session of the English
Learning system. The four criteria used for calculating every session are

1. Easy to Understand



2. Effective
3. Convenience
4. Flexible

Analytical Hierarchy Process (AHP) requires pair-wise comparisons of
entities. Normally, such pair-wise comparison is a high weight in management
frameworks, and then they are created to be suitable where the competitions occur
between pairs of lessons. The adaptability of AHP is realized by the way a problem
might be disintegrated into hierarchical stages. In this study, the higher level of the
hierarchical process comprises the criteria which provide to the value of each
language session (three to five criteria). The lower level of the hierarchical process
comprises components for evaluation (reading, listening and grammar).

After completing the hierarchal model, the user accumulated input
information that would start the relative significance weights (priorities) for every set
of elements at every level of the hierarchical process collected [5]. The input data for
the application consists of matrix of pair-wise comparisons of components at a lower
level, which provides to accomplish the purposes of the next higher level.

The purpose of the existing analysis is to duplicate Sinuany-Stern’s results
[2] and more range the effectiveness of the AHP method for calculating lessons and

forecasting their presentation in education.

1.4 Organization of the Thesis

This thesis is organized into five chapters. Chapter 1 introduces about the
system. Chapter 2 explains the theoretical background of decision support system.
Chapter 3 presents Analytical Hierarchy Process and basic concepts of Multi Criteria
Decision Making (MCDM) methods. Chapter 4 describes design of the proposed
system, and implementation of proposed system. The last chapter explains the

conclusion, benefits, and further extensions of thesis.



CHAPTER 2
THEORETICAL BACKGROUND

2.1. Decision Support System (DSS)

Decision support system is associated, computer-based systems that
provide users in judgments and special activities. Data storage and recovery functions
are provided. They provide farming, demonstrating and problem resolving.
Characteristic of DSSs is managing and planning in commercial, health care and any
field where management will meet composite decision conditions [12]. It is usually
operated for planned decisions made by higher level managing, decisions with
practically small rate and high possible significances, where the time taken for
thoughtful and creating the problem supports liberally in the extended run [6].
Database Management Systems are one of the fundamental components of DSSs.
Decision support system is information system that provides users to create a decision
by supplying models, analysis tools, and information. A model is a representation of
various part of the real world.

One of the purposes of the development of information systems is to
provide in decision making. Decision support system has been developed to support
the decision making procedure [12]. They interactively assist a decision maker in
proposing analytic prototypes and entry to the database. In the part of application, a
structure should provide its user a way to use models and database in a cooperative
term.

Decision support systems are the specialized class of computerized
information system which supports business and organizational decision making
activities. A perfectly created DSS is a cooperative software-based system intended to
identify decision makers that compile suitable information from personal knowledge,
documents, and/or business prototypes to define and resolve problems, and create
decisions [9].

Usual information that a decision support application might collect and
introduce:

1. The user’s catalog existing information effects (containing legacy and relative

data sources, dices, data warehouses, and data marts),
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2. Correlative figures between one week and the next,

3. Predictable income figures built on new product sales expectations,

4. The significances of distinct decision alternatives, agreed past knowledge in a
situation that is defined.

N »{ Intelligence |I500'k the problem or Opportunity

efine and Analyze the Problem to do solved
%:'_:'_:'; Design Develop Alternative Solutions

"> Choice Select a Satisfactory Solution

---------- Implementation | Implement and Track the Solution

Review Previous Steps
Figure 2.1 The Decision Making Process

DSSs support various stages of decision-making process. The general
decision-making process consists for four steps. During the first step, known as
intelligence, a search of the environment is made to find and define the problem or an
opportunity [12]. During the next step, called design, several alternative solutions are
developed, to be compared to one another during the following stage of “choice”. The

solution is then implemented and tracked, in order to be improved upon in Figure 2.1.

2.2 The Purpose of Decision Support System

The purpose of decision support system is to provide managerial decision
making. This support may come about indirectly through staff operation of the DSS or
as a result of hands — on use by management [12]. The DSS developed may require a
new organization unit with a position within the organization’s structure, requiring
relationships with other organizational units and submitting them to the administrative
control of management.

The actual operation of a DSS may require skills that are not possessed by

many managers. In these cases, an intermediary may operate the system for the user.
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The purpose of DSS is to provide a manager in the decision making procedure by

supplying needed information [6].

A decision method has large influence on the incomes of the many

applications. It makes the management to explain the devaluation, catalog and

expansion polices [11]. It notices the management against nearing calamities and

difficulties in the presentation. It especially supports the following fields:

1.

2.

The management realizes accurately how much recognition it can accept, for the
decision making process and interest rate. It has been proven that if there is no
proper feedback, managers tend to take too much credit and burden the cash flow
of their companies.

A decision method permits for attentive financial design and tax planning.
Currency flows are continued positive throughout and incomes ascend, non-cash
expenses are maintained, tax accountabilities are diminished.

The final result by using beyond effects, the rate of the enterprise develops and its
shares improve.

The decision method is an essential part of financial management. It is totally
suited with western computing methodology and arises all the data which it needs

from information existing in the corporation.

Thus, the foundations of a decision method do not delay the operating of

the application at all and do not constrain with the specialist and operating of the

financial division [12].

2.3 Decision Support System Technology

1.
2.
3.

The three parts of decision support system technology have been identified.
Specific Decision Support System
Decision Support System Generators
Decision Support System Tools

2.3.1 Specific Decision Support System

It is the definite application which the manager creates between the

decision processes. It is established with the usage of DSS tools or generators. A

variation of specific DSS is present in the software forum [11]. Nevertheless, they

7



have to be modified to the reality environment where they will be used. DSS usually

undertakes predictable to develop as time permissions.

2.3.2 Decision Support System Generators

It is a software package that supports abilities for constructing specific
DSSs quickly and simply [9]. Abilities of generators differ extensively. The corporate
feature is much of making and data processing systematically required in a specific
DSS does not need much programming.

2.3.3 Decision Support System Tools

A variation of tools might be worked as constructing blocks to establish the
specific DSS and the DSS generator. These tools contain programming languages
with great abilities for retrieving collections of data (for example, APL), simple
program combinations, arithmetical combinations and DBMS with an inquiry ability
[15].

2.4 Developing the Decision Support Systems

DSS is a cooperative of abilities that provide the decision making
procedure of a definite individual or comparatively limited group of people. There are
three general approaches to building DSSs [11].

2.4.1 The Quick-Hit Approach

It is the way of the greatest DSSs that produce rates. Most DSSs are
constructed for the personal usage of a decision marker [17]. DSS is made not only by
the manager but also by the constructors who involve an additional or fewer

recognized DSS group.

2.4.2 Traditional Life-Cycle Development

This approach initiates with complete system development and analysis,
progress concluded the design phases subsequently testing and coding, and proceed to
implementation. The procedure is long, and there is a complete structure to effort the
system after the system is finally work done [14]. The development method is

8



appropriate for composite application; in specific effect by any workers and wherein
informative conditions can be worked initial through the analysis procedure. It is
certainly the situation when a DSS generator is to be constructed. An actual great
model-based organizational DSS that influences a quantity of practical elements or

business processes in an association may be constructed by a life-cycle method [17].

2.4.3 Iterative Development

It depends on making of a model and its advanced improvement. The
process starts when the coming consumer and the DSS constructor jointly define
problem to be solved and then discuss the application [17]. To establish the actual
DSS, all three of the elements (database, model and dialog) will accept to be
constructed with the usage of abilities presented by the DSS generator or with DSS

tools.

2.5 Classification of DSS

The classification of DSS vyields the whole range of applications, reaching
from the entirely data-oriented to the more effective model-oriented systems [20].
DSS often maintains the mix of these capabilities.

2.5.1 Data Access Systems

This system supports accessible ad hoc access to the database. Its ability is
equal to what exists by most DBMSs complete a query language. But, each system
“opens up” the database [14]. They are mostly association to make workshop floor
persons to frequently display the floor or a specific piece of machines; so these DSSs

help in controlling operations.

2.5.2 Data Analysis Systems

This analysis system supports to examine historic and existing data either
demands on ad hoc or at times. The transport method helps a system of this type to
contrast its presentation with that of its participants [19]. The database of the system
comprises the documents on the periodical presentations of all transports, agreed to
the Civil Aeronautics Board of the centralized government. This system is regularly

concerned with the association of data, for instance compiling the performances of a
9



corporation’s sub-units and awarding the précises in charts. Simply prototypes are

worked in this system.

2.5.3 Forecast Oriented Data Analysis Systems

The systems usually help in increasing product plans, containing advertise
section predictions, sales predictions, and evaluates of aggressive activities [19]. The
process is built on entrance to a variation of external and internal advertising and
produce databases, comprising sequence of the variety of historic data [13]. The
system in this type contains only the understandable of the variability of advertising
reproductions, which display how current developments in the market will extends in

the future if related conditions overcome.

2.5.4 Systems Based on Accounting Models

DSS is used to recognize alternatives option for development purposes,
built on computing explanations and associations [9]. Such systems usually create
predictable revenue declarations, balance sheets, or other measures of financial

presentation. The “what-it” style of process is normally working to relate alternatives.

2.5.5 Systems Based on Representational Models

The systems invade usage of ready standard formulas, for instance those
working in systems that depend on book-keeping models. Relatively, representative
models display the dependency between a manageable variable, such as the value of a
creation, and result, such as transactions. These are normally reproduction models

which produce probable outcomes [14].

2.5.6 Systems Based on Optimization Models

It is established by manageable inventors to define best resources allocation
or best probable timetables. By the methods of linear programming, the individual can
create the mixture of goods that must be manufactured to capitalize on an independent

for example income, issue to a variability of restrictions [6].

10



2.5.7 Systems Based on Suggestion Models

This system “push the envelope” of decision support system by essentially
suggestive of results, instead of simply replying to the invitation of the consumer to
calculate an alternative [14]. Classifications with suggestive models submit solution
in fine dominions of information and occasionally associate a DSS with an adept
system. Such a model may advise the rate, the rate of assurance regeneration, or

production size.

2.6 Characteristics of Decision Support System

The characteristics of DSS are as follows:

1. Semi-Structured Decision: DSS supports decision markers generally in semi-
structured and formless conditions by taking together personal experience and
computerized evidence [11].

2. Interdependent or Sequential Decisions: DSS also provides for various
individualistic and successive results.

3. Support Intelligence, Design and Choice: DSS provides all the stages of result
creation that is aptitude, project, optimal and execution.

4. Support Variety of Decision Styles and Processes: DSS provides a variation of
management process and approaches.

5. Adaptability and Flexibility: DSS is adaptable above times. The decision maker
can interact to the decision made from computer support system and is able to
cash the conditions very soon and with flexibility [11]. DSS is flexibility enough
so that the user can add, delete, combine, change and rearrange basic elements.

6. Simplicity of Use: DSS is very simple to use. The users feel easily with the
applications when they are working. User friendliness, flexibility, strong graphic
capabilities and an English-like human-machine interface language greatly
increase the effectiveness of DSS [12].

7. Effectiveness not Efficiency: DSS’s working principle always tries to develop the
effectiveness of decision making not the efficiency. Though an effective decision
leads to efficiency.

8. Humans Control over the Machines: The decision marker has comprehensive

mechanism over all steps of the decision making process in solving any problem.
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A DSS aims to support not to replace the decision maker [6]. The decision maker
can override the computer’s recommendation any time in the process.

9. Evolutionary Usage: DSS brings to information that further brings to original
orders and the improvement of the applications that in turn starts to supplementary
information and so on, in a continued process of making and developing the DSS.

10. Ease of Construction: End-consumer is capable to establish understandable
structures by themselves. More application could be made by a group of users in
the organization by the help of information system specialist [12].

11. Modeling: A DSS generally operates models for examining result states [11]. The
modeling ability allows investigating with distinct approaches in different
conformations. The experimentations can support original views and information.

12. Knowledge: Advanced DSS is equipped with information that allows the effective

and efficient resolution of very hard difficulties.

2.7 Components of Decision Support System

There are three essential components of DSSs in Figure 2.2.

Data Management Data Model fﬂre_&ltzon. ]
for retrieval “ > aintenance, an
Management Management Use of Models

Data Extraction
from Internal and
External Databases

Menus, Icons, Natural

Dialo
d Language, Graphics

Management

DSS on a Computer Platform

Human Decision Maker

Figure 2.2 Components of Decision Support System

The benefits of Decision Support System are to develop particular

effectiveness, to facilitate interpersonal communication, to improve training or

12



learning, to maintain governmental mechanism, to produce different suggestion in
support of a decision, to make an aggressive advantage over contention and to inspire

investigation and detection on the component of the decision marker [13].

2.7.1 Data-Base Management Subsystem (DBMS)

It creates as a data store for the DSS. It maintains large amounts of data which
are accessed to the course of complications for which the DSS has considered and
supported consistent data arrangements (for example opposite to the physical data
arrangements) by which the end user interacts. DBMSs split consumers from the
tangible features of the catalog construction and processing. It must too be useable of
notifying the consumer of the types of information which are easily accessible and
how to advance admission to them [15].

2.7.2 Model-Base Management Subsystem (MBMS)

The role of MBMS is equivalent to that of a DBMS. Its main utility is
supporting individuality between definite prototypes that are used in a DSS from the
productions that practice them [15]. The aim of an MBMS is to modify documents
from the DBMS into data that is convenient in decision making. Then the several
issues which the user of a DSS manages with may be unorganized, the MBMS must
too be able of supporting the user in model construction.

2.7.3 Dialog Generation and Management Subsystem (DGMS)

The main production of collaboration with a DSS is vision. By way of
managers who are not computer-trained, DSSs want to be appointed with instinctive
and simple boundaries. These boundaries help in prototypical structure, but also in
communication with the model, for instance achievement vision and commendations
from it [15]. The main responsibility of a DGMS is to improve the capability of the
user to use and help from the DSS. In the remaining object, the user practises the

more period user boundary before DGMS.
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CHAPTER 3
ANALYTICAL HIERARCHY PROCESS (AHP)

3.1 Multi-Criteria Decision Making

MCDM is a methodology which supports decision makers created preference
decision (e.g. judgment, ranking, selection) based on a definite set of existing
alternatives (courses of action), described by multiple, possibly disagreeing attributes
[13]. MCDM offers a formal framework for creating multi-attribute decision problems,
principally those that demand a methodical analysis, containing an examination of the
decision complication, the consistency, the important significances, and the essential for
responsibility.

Among the well-known methods, the MCDM is recently employed to evaluate
organizational presentation. MCDM practices a set of attributes to explain a decision
problem. These features are normally neglected by many decision making systems then
they are indicated by quantitative variable [10]. But, quantitative features can be directly
important, otherwise essential than the measurable features. For the reason, it is flawless
that the user requires a methodical and complete approach to decision making anywhere

both measurable variables can be involved in the evaluation.

3.2 Approaches to Multi-criteria Decision Making

There are three ways to solve multi criteria decision problem. They are:
1. Goal Programming
2. Scoring Models

3. Analytical Hierarchical Process

3.2.1 Goal Programming

Goal programming model is comparable to linear programming model but
linear program has one design but goal program can have several designs. Goal
programming, a division of multi-criteria decision making (MCDM), is a division of
multi-objective optimization. It is a development program. It is supposed of an addition
or explanation of linear programming to hold several, usually disagreeing objective
methods [10]. Each method is specified a target or goal rate to be completed. Rejected
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diversions from the target rate are reduced in an accomplishment task. It can be a

weighted sum relying on the goal programming different used.

3.2.2 Scoring Models

A numerical formulation is applied to compute scores based on data, for
example facts from the report of a customer. Scoring model defines specific collection
tools within a total collection procedure agree to properly judge applicant
quantifications. It establishes the method in which specific collection tools are counted
[13].

3.2.3 Analytical Hierarchy Process (AHP)

AHP is established by Thomas Saaty defined the analytical hierarchy process
for instance a decision making method based on the instinctive personal capability to
create judgments about small problems. It is a structured procedure for dealing with
complicated decisions. Reasonably determining a “correct” decision, AHP supports the
decision markers detect the individual which agrees their requirements and their
understanding of the problem [7]. AHP offers a complete and relative framework for
constructing a decision problem, for signifying and measuring elements, for associating
the elements to complete goals, and for calculating different explanations. It is used in a
widespread variation of decision states, in areas for example education, business,
healthcare, organization, and industry.

AHP is an effective and formative decision making process which is useful in
the set significances and creating the good decision. By decreasing complicated
decisions to a sequence of one-on-one comparisons, then synthesizing the greatest
results, AHP not only supports decision markers, but also arranges an understandable
explanation [6]. AHP is particularly acceptable for complicated decisions that contain
the comparisons of decision elements which are hard to calculate. It is built on the
acceptance when it met with a complicated decision the ordinary human response is to
aggregate the decision elements according to the common appearances [8].

This is an approach to arrange requirements significantly. The approach can
improve one’s systematic thoughtful. Anyone who identifies simple calculation can
recognize this process. It does not need any appropriate skill. By appropriately allowing
significance to the requirements pairs, it is probable to arrange them [7]. This may
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support to prioritize the conflicting requests. This may support the developers to resolve
which condition must be controlled principal in the restrictions of accessible resources,
and period [11]. If the task is for the improvement of profitable product, at that time this
system can support to design consecutive issue of a creation by classifying which
requirements must be completed first, and which should be gone to sequential release.

AHP is one of the most expansively abused decision making systems in case
when the result is built on some criteria (sub-criteria). Composite decision problem
resolving, which this process procedures, is built on the problem disintegration into a
hierarchical level which involves of the goal, the criteria, sub-criteria and the alternatives
[6]. AHP is a calculation method for evaluating composite decision problems under
multi-criteria. The manageable possibilities for a specific decision problem are
considered by their qualities with respect to a set of complete criteria.

3.3 The Widely Applicable AHP
AHP is established by Thomas Saaty. AHP supplies an established, operative

resource to deal with complex decision making and can help with recognizing and
evaluating range of criteria, considering the data composed for the criteria and expending
the decision making process. AHP should be used when constructing composite
decisions including multi-criteria [12].

Any composite condition that needs establishing, analysis, and/or combination
is a acceptable applicant for AHP. Nevertheless, AHP is infrequently used in separation.
Relatively, it is used in maintenance of other methods. As to manufacture the effects of
additional methods for example in determining how many servers to work in a queuing
condition bringing into account waiting times, costs, and human preventions, or to
originate possibilities for a decision tree. Wide parts where AHP has been effectively
worked contain: collection of one different form many resource allocation; predicting;
entire quality executive; business process reproduction; feature utility development, and

the composed record [2].

3.4 Benefits of the Analytical Hierarchy Process
AHP supports abduction both individual and impartial calculation processes.
A suitable machine for examination the consistency of the calculation processes and

alternatives has been recommended by the group accordingly decreasing partiality in
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decision making [7]. AHP allows the collective with gathering computerization;
organizations can decrease general consequences of group decision making process, for
example absence of attention, preparing contribution of possession, that eventually are

inflated disruptions that can avoid groups from creating the correct choice [6].

3.5 The Usage of Analytical Hierarchy Process

The first stage is for the group to disintegrate the goal into its essential parts,
continuing from the common to the definite [12]. In its understandable form, this
structure includes a goal, criteria and alternative stages. Each set of alternatives would be
separated into a suitable level of part. The more criteria are comprised in distinguishing

the less significant each individual criterion may develop as shown in Figure (3.1).

Goal

Criteria 1

Criteria 2

Criteria 3

Alternative 1

Alternative 2

Alternative 3

Criterian

Alternative n

Figure 3.1 A Hierarchical Structure for AHP

Then, a comparative weight is assigned to individual. Each criterion has a
local and global priority. The sum of all the criteria below a specified parental criterion
in each level of the model must be equal one. Its global priority displays its qualified
significance in the general model.

Lastly, afterward the criteria are rated and the information is composed, the
information is placed into the model [7]. Although counting is on a comparative
foundation, it is not a complete foundation, and it should be compared one excellent to
another. Qualified rates for each excellent are calculated within each sheet of the
hierarchical level. Rates are combined through the model, accommodating a complex

rate for each excellent at each level, along with a general rate.
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3.6 The Three Primary AHP Functions

AHP has been used in an extensive variation of applications — multiple
impartial decisions making is being just one [16]. It wants to view at three primary
functions of AHP — constructing complication, calculation, and separation that support in

accepting how AHP is a common method with a widespread variability of applications

3.6.1 Structuring Complexity

Saaty thought an understandable way to achieve complexity. Understandable
way is sufficient that establish persons with no proper preparation cloud appreciate and
contribute. He found one object ordinary in many instances of the ways persons had
distributed with complication over the ages — that was the classified constructing of
complication into homogenous groups of issues. Saaty was not the principal to detect the

significance of classified constructing in human belief [18].

3.6.2 Measurement on a Rational Scale

While previous decision making methods depended on lower stages of
capacity (Electric by statistic capacity), Saaty’s scientific exercise influenced him that
ratio rates would most exactly amount the issues that included the hierarchical level [19].
This was not an original knowledge. Along with Steven’ capacity classification structure,
there are four levels of measurement.

The levels, extending from bottom to top are Nominal, Ordinal, Interval, and
Ratio. Each level has all of the significance of the levels under plus added importance.
For example, a ratio quantity has ratio, interval, ordinal, and nominal meaning. An
interval measure does not have ratio importance, but does have interval, ordinal and
nominal importance [18]. Ratio measure is needed to characterize quantity. While the
proportions in Monet’s painting, for example, are representation of the world as most
persons display it, Picasso’s images are beloved for their supposed infuriating qualities,
but are bad model of the actual world.

In care with examine for as understandable a method as probable, Saaty
suggested to use judgments of the ratios of each pair of features in the hierarchy to
originate ratio rate processes. Any hierarchical structured method as AHP and Multiple
Attribute Utility Theory (MAUT) must be used ratio range priorities for essentials above

the lowest level of the hierarchical level. This is essential because priorities of the
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components at any layer of the hierarchy are defined by increasing the priorities of the
components in that layer by the priorities of the parent component. Then the creation of
two interval stage calculates is statistically empty, ratio rates are essential for this
reproduction [19].

However AHP also uses ratio rates for even the lowest stage of the
hierarchical stage, MAUT uses an interval range for the alternatives. Therefore, the
subsequent priorities for alternatives in an AHP model will ratio rate calculate. The ratio
rate, being a higher level of analysis, is principally significant if the priorities are to be
utilized either in special requests or for other kinds of requests for example resource
allocation [18]. A complete discussion of the ratio rates established by AHP is offered in

segment below.

3.6.3 Synthesis

Analytical, the principal term in the name of AHP is a method of the term
examination, which determines splitting a component or intangible object into
fundamental components [21]. Analysis is the reverse of synthesis that included placing
together or joining parts into an entire. Subsequently complex, critical decision
conditions, or predictions, or resource allocations often contain too several scopes for
persons to manufacture automatically, it wants an approach to manufacture over several
scopes. High level associated decisions consultations might have immorality leaders of
economics, advertising, processes, information systems, and human resources meeting
about a discussion table, each supplied with the effects of analyzes that their branches
have accomplished. Each may too have got a distinct assumption as to what is greatest
for the association [21].

The stalemate frequently is not a lack of good analyzes, but an absence of
capability to synthesize the analysis which have been completed. Many sequences at
Colleges explain examination of a category or another. Many governments have
subdivisions or divisions with the term analysis [20]. It can be spoken of financial
investigation, promotion investigation, tasks examination, and process investigation.
Organizations have developed rather respectable at doing exploration. Few governments,
nevertheless, identify how to synthesize. Though the hierarchical level of AHP does

simplify analysis, an equal more significant task is the aptitude of AHP to support us
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quantity and synthesizes the mass of elements in a hierarchical stage. It cannot identify

any other method that simplifies combination as AHP [15].

3.7 Steps to Use Analytical Hierarchy Process
There are four stages of Analytic Hierarchy Process: decomposing, weighing,

evaluating, and selecting.

3.7.1 Decomposing

The aim is to construct the problem into physically — controllable sub —
problems. So, repeating from upper to lower divided the problem, which is unregulated
at this stage, into sub — modules that will develop sub — hierarchies. Directing through
the ranking from upper to lower, the AHP model includes goal, criteria, and alternative
ratings [12].

Each division is then further separated into a suitable level of feature. At the
end, the repetition method converts the unregulated problem into a controllable problem
prepared both precipitously and straightly below the form of a hierarchical stage of
criteria [6]. By aggregating the number of criteria, the significance of each criterion is so
weakened that is rewarded by passing on a mass to each criterion.

3.7.2 Weighting

The user must allocate a comparative mass to each criterion, built on its
significance within the module to which it goes. The sum of all the criteria going to a
corporate direct parental criterion in the similar hierarchical level must equal 100% or 1.
A global priority is calculated which measures the qualified significance of a criterion

with the complete decision model [12].

3.7.3 Evaluating

The user must calculate replacements and associates each one to others. By
AHP, a qualified rate for each replacement is allocated to each sheet within the
hierarchical stage, and then to the division the sheet to, and so on, up to the upper of the

hierarchical stage, where on complete rate is calculated [6].
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3.7.4 Selecting
The user must associate replacements and choose the one that is applied the

best requests [6].

3.8 Pair — Wise Comparison

A horizontal structure of facts in a matrix is called a row; a vertical one is
called a column. A matrix containing of one column or one row is called a vector. A
matrix is called a square matrix if it has an equivalent number of columns and rows. It is
useful to note that associated with square matrix which is its Eigen vectors and
corresponding Eigen values [5].

Table 3.1 Number of Comparison
Number of things 1 2 3 4 5 6 7 n
Number of comparisons |0 1 3 6 |10 |15 |21 |n(n-1)/2

The ascending is not required 1 to 9 but for significant data such as choice,
rank and individual ideas. It is proposed to practise rate 1 to 9. Addition the decided
upon quantity, reproducing the evaluation, in a matrix and discover the Eigen vector with
the largest Eigen value [5]. The Eigen vector supports the significance order, and the

Eigen value is a quantity of the reliability of the judgment.

3.8.1 Making Comparison Matrix

The comparison of power is continuously an activity performing in the column
on the left across an activity performing in the row on top. Table 3.2 is pair — wise
comparison matrix with five rows and five columns (a 5 x 5 matrix).

Table 3.2 Pair — Wise Comparison Matrix

Criteria A B C D E
A 1 5 3 9 7
B 1/5 1 5 3 9
C 1/3 1/5 1 7 5
D 1/9 1/3 1/7 1 5
E 1/7 1/9 1/5 1/5 1
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The diagonal elements of the matrix are constantly 1 and only want to rise up
the upper triangular matrix [5]. The user must rise up the upper triangular matrix by the
following rules:

1. If the result value is on the left side of 1, place the actual decision value.

2. If the result value is on the right side of 1, place reciprocal value.

The “agreed upon” facts are the following. Certain elements A and B, if A and
B are equally important, insert 1. A is weakly more important than B, insert 3. A is
weakly more important than B, insert 3. A is strongly more important than B, insert 5. A
is demonstrably or very strongly more important than B, insert 7. A is absolutely or very
strongly more important than B, insert 9 in the position (A, B) where the row of A meets
the column of B.

An element is equally important when compared with itself, so where the row
of A and column of A meet in position (A, A), insert 1. Thus, the main diagonal of a
matrix consists of 1’s. Insert the suitable reciprocal 1, 1/3, or 1/9 where the column of A
meets the row of B, i.e., position (B, A) for the reverse comparison of B with A. To
fulfill lower triangular matrix, use the reciprocal values of the upper diagonal. If a;; is the
element of row i and column j of the matrix, then the lower diagonal is filled using this
reciprocal formula.

The matrix has reciprocal properties, which are shown in Equation 3.1.

aij=1/aj (3.1)

Where ajj is the element of row i and column j of the matrix.

All the element in the comparison matrix are positive or aj;> 0.

3.8.2 The Use of Arbitrary Scales

AHP is Dbuilt on pair — wise comparisons wherever the comparative
significance of distinct features is agreed a rate on scales of 1 to 9 or the reverse (1/9" to
1). These rates are in training allocated by unwritten derivation of result indicators [6].
For instance, if a person says attribute A is “moderately more important” than attribute
B, A is said to have a qualified value of 3 times that of B while being “extremely more
important” will give A is a weight of 9 times that of B. While this value is commonly

used in AHP, it is arbitrary and substitute values have been suggested. Experiential
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examination has created that the apparent sense of the unwritten terms differs from one
issue to the following and also depends on the set of components involves in the
comparison [12]. Nevertheless, these assistants touched the problem which was capable
in that the rate could be built on experiential indication of AHP user opinions.

3.8.3 Rank Reversal

AHP, similar many structures built on pair-wise comparisons, can create
“rank reversal” results. This is a condition where the procedure of favorite is, for
instance, A, B, C then D. Then if C is reduced for added reasons, the procedure of A and
B can be reversed so that the resulting priority is B, A, then D. It has been established
that any pair — wise comparison method will still have rank reversal results whenever the
pair favorite is regular. Opponents of AHP describe an important flaw while exponents
have claimed both that (1) rank reversal in must occur in some states and that (2) where

rank reversal is irrational it can be modified [12].

3.8.4 Priorities Vector

A comparison matrix has to calculate priority vector, this is regularized Eigen
route of the matrix. Each column of reciprocal matrix is summed to become Eigen value.
At that time, the matrix within the addition of each column is separated by each
component to get regularized relative weight. The sum of each column is 1. The
regularized major Eigen vector could be got by averaging across the rows. The
regularized major Eigen vector is also called priority vector. Then this is regularized, the
sum of all components inside priority vector is 1. The priority vector displays relation
rates among the belongings which associate. Away from the relative rates, the
consistency of the answer is checked. To do that, Primary Eigen value is needed.
Primary Eigen value is got from the summary of products between each component of
Eigen vector and the sum of columns of the reciprocal matrix. A priority vector is got
when an Eigen vector is normalized. It can be realized that the calculation of priority

vector is one [6].

3.8.5 Basic Principles of AHP
The principle of AHP relies on the pair — wise comparison [6]. Each pair of
objectives is compared and ranked on the following scales. When objective i and
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objective j are compared (where i is assumed to be at least as important as j), a value ajj

is given as follows:

Table 3.3 Pair — Wise Comparison Values

Values ajj Comparison description
1 Objective i and j are equal importance.
3 Objective i is weakly more important than j.
5 Obijective i is strongly more important than j.
7 Objective i is very strongly more important than j.
9 Objective i is absolutely more important than j.

The Analytical Hierarchy Process is the concept of quantity through pairwise
comparisons and depends on the decisions of experts to originate priority values. It is
these values that measure indefinite in related terms [12]. The comparisons are complete
using a value of complete decisions which represent how much more; one element
controls another with respect to a specified attribute. The judgments may be
unpredictable, and how to degree in consistency and develop the judgments, when
probable to achieve improved reliability is related to the AHP [7]. The resulting priority
values are manufactured by increasing them by the priority of their parent nodes and

addition for all such nodes.
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CHAPTER 4
DESIGN AND IMPLEMENTATION OF THE SYSTEM

4.1 System Flow Diagram of the Proposed System

The system is decision support system in mobile English Learning System
by using AHP method. There are two main parts in this system, the first one is
administration side and the second one is student side. The first one is the creating the
mobile application for English Study course and the second one is to evaluate this
mobile application using AHP model. Figure 4.1 explains the system flow of
administrator for the application. There are three steps in admin side. The first one is
to check the valid of the administrator. After validation, admin needs to choose which
session they want to update the lessons. After choosing the lesson, the admin can
insert, delete and update the lessons. The updated lessons are stored in the lesson

database and are seen the lessons which are already updated from student side.

| Login |

|

Enter Username
and Password

Invalid

Check valid or not

| Display Menu |

Choose Add
New Lesson,
Update or Delete

A ¢
Add New Lesson | | Up(;ate | | Delete |
|

A 4

Add/ Update/ Delete 3

for Lesson

!

Display Message

|

| Logout |

End

Figure 4.1 System Flow Diagram (Administrator)
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Figure 4.2 describes the system flow of student for the application. If the
student is old user, it only needs to log in and if not it needs to sing in. After that the
student chooses the session to practise and do the exercise. The last step is the
important step to evaluate this mobile application. Most of the users can’t decide the
good decision for evaluating the application. To get the good decision, the user needs
to choose their preference on the alternatives and criteria. According to the AHP

model, this session displays based on percentage.

Login

l

/ Check Student /
Is Old Student?

Yes

Register

4

Auto Generate Password
I

v

r 3

Accept Name & Password

Invalid
Check valid or not

Valid

Display Menu

l

Choose the type to exercise

Do Exercise - | database |

Determine the most suitable
type by using AHP method

!

< Display the result >

!

Logout

End

Figure 4.2 System Flow Diagram (Student)
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4.2 Database Design of the Proposed System
There are seven tables that are used for database relationship in this system.
These tables are Admin, Student, Reading, Listening, Grammar, Analytic, and

Criteria tables which are chosen by students.

Admin Reading Listening Grammar
Username R Lesson Number 1 1 L Lesson Number 1 1 G Lesson Number
Password Passage Passage Title

Questions Questions Questions
1 1 1
1 1] 1
Student Criteria Analytic
UserlD 1 1 UserlD 1 1 UserlD
Name Easy To Understand R Lesson Number
Password Effective L Lesson Number
Convenience G Lesson Number
Flexible

Figure 4.3 Database Design of the Proposed System

4.3 Use Case Design of the Proposed System

Learning Decision Support System

//GTP date LessoD
/

"!-n.._-‘_‘_-.

\\<Delete LessoD
Admin

View Student Percentage

Answer the LeSD

Choose the Pairwise
Comparison scales for AHP

Student
Display the Result>

Figure 4.4 Use Case Design of the Proposed System
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4.4 Pairwise Comparison for Decision Making Process

In our proposed system, there are four criteria (Easy to Understand, Effective,
Convenience and Flexible) and three alternatives (Reading, Listening and Grammar)
to make which session is the best decision to evaluate the mobile application. There

are five steps of AHP.

Step 1: Define the criteria (i=1, 2,...., m) and alternatives (j=1, 2,...., n).

Step 2: Determine their relative priority p; with respect to the objective and for each
criterion i in performing pairwise comparisons.

Step 3: Compare the j=1, 2,...,n alternatives and determine their relative priority p;
with respect to criteria i.

Step 4: The system determines the final alternative priority P; with respect to all the
criteria.

Step 5: The alternatives are ranked by R;. The most preferred alternatives is the one

having the largest R;.

Step 1: Define criteria and alternatives.

Define what type is
more preference
by user
Easy to Effective Convenience Flexible
Understand
Reading Listening Grammar

Figure 4.5 Hierarchy Structure of Application
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Step 2: Pair — Wise Comparison Scales for AHP
Table 4.1 Pair — Wise Comparison Scales for AHP

Value Definition Explanation

1 Same important Two activities contribute equally to objective 1.

3 Slightly more important | Experience and judgment slightly favor one

activity over another.

5 More important Experience and judgment strongly favor one

activity over another.

7 Lot more important An activity is strongly favored, and dominance is

demonstrated in practice.

9 Totally dominates The evidence favoring one activity over another is

the highest possible order of affirmation.

Using geometric mean of the ai,-", k=1,2,...,h

h
M= (a ™ & *..* ;") = ‘/HLl a; (4.1)

Where M; is the geometic mean of a;*, aj; is the element a of row i and column j of the

matrix, and k, and h is the frequency of the element a.

The relative priority P; of the criterion
P = (4.2)

Yi=1 Mi
Where Pj is the priority of criterion i, M; is the geometic mean of the element a of row
i and column j of the matrix, and h is the frequency of the element a.

Table 4.2 Pair — Wise Comparison Matrix for Criteria

Criteria Easy to Effective | Convenience | Flexible | Priority
Understand (Pi)
Easy to 1 5 7 9 0.64
Understand
Effective 1/5 1 3 5 0.20
Convenience 1/7 1/3 1 7 0.12
Flexibility 1/9 1/5 17 1 0.37
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M; = V1%5%7%9 =V315 =421
M; = {/1/5%1%3%5 =3 =1.32
Mg = {/1/7%1/3%1%7 =4%1/3  =0.76
My = 3/1/9%1/5%1/7+1 =3/1/315 =0.24
The priority P; of the row of the matrix
M, 4.21 4.21
P.= — =0.64
M;+My;+M3+M,  4.21+1.32+0.76+0.24 6.53
M 1.32 1.32
P,= 2 —=2 =020
M;+M,+M3+M,  4.21+1.32+0.76+0.24 6.53
M, 0.76 0.76
P;= = — =012
M;+M,+M3+M,  4.21+1.32+0.76+0.24 6.53
M, 0.24 0.24
P,= = = — =037
M;+M,+M3+M,  4.21+1.32+0.76+0.24 6.53

Step 3: Alternatives Respect to Easy to Understand

_ 1 2 hy _ " h Kk
Mj=(a; ™ a;"*.*a; )= ,/l_[k=1 aj;

Where M; is the geometic mean of a;*, a;; is the element a of row i and column j of the

(4.3)

matrix, and k, h is the frequency of the element a.

The relative priority P; of the alternative with respect to criterion i
__N;
~Th

Yj=1M;

P, (4.4)

Where Pj is the priority of the alternative j with respect to criterion i, M; is the
geometic mean of the element a of row i and column j of the matrix, and h is the

frequency of the element a.

Table 4.3 Alternatives Respect for Easy To Understand

Easy to Understand | Reading | Listening | Grammar | Relative Priority
Reading 1 3 5 0.60
Listening 1/3 1 7 0.32
Grammar 1/5 17 1 0.08
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=0.60

=0.32

=0.08

M; = V1#3%5 =247

M, = 3/1/3%1+7 =132

M; = 3/1/5+1/7+1 =0.31

p, = M, _ 2.47
M;+M,+M; 2.47+1.32+0.31

p, = M, _ 1.32
M;+M,+M;g 2.47+1.32+0.31

p, = M, _ 0.31
M;+M,+Mj 2.47+1.32+0.31

Alternatives Respect to Effective

Table 4.4 Alternatives Respect to Effective

Effective Reading | Listening | Grammar | Relative Priority
Reading 1 5 7 0.69
Listening 1/5 1 9 0.26
Grammar 17 1/9 1 0.05
M; = V1+5%7 =3.27
M, = 3/1/5%1%9 =1.22
Mz = 3/1/7%1/9 %1 =0.25
M, 3.27
P, = = =0.69
M;+M,+M; 3.27+1.22+0.25
M, 1.22
P, = = =0.26
M;+M,+M3  3.274+1.22+0.25
M3 0.25
P3 =0.05

Alternatives Respect to Convenience

T M;+My+M3  3.27+1.22+0.25

Table 4.5 Alternatives Respect to Convenience

Convenience Reading | Listening | Grammar | Relative Priority
Reading 1 7 3 0.66
Listening 1/7 1 9 0.26
Grammar 1/3 1/9 1 0.08
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Mp = Y1%7+%3 =2.76
M, = 3/1/7+1%9 =1.09
M; = 3/1/3%1/9*1 =0.33
M, 2.76
P, = = = 0.66
M,;+M,+M3 2.76+1.09+0.33
M, 1.09
P, = = =0.26
M,+M,+M3 2.76+1.09+0.33
M, 0.33
Ps = = =0.08
M;+M,+M3 2.76+1.09+0.33

Alternatives Respect to Flexible

Table 4.6 Alternatives Respect to Flexible

Flexible Reading | Listening | Grammar | Relative Priority
Reading 1 9 5 0.76
Listening 1/9 1 3 0.15
Grammar 1/5 1/3 1 0.09
M; = 31%9%5 = 3.56
M, = 3/1/9%1%3 =0.69
M; =3/1/5%1/3 %1 =0.41
M, 3.56
Pl = = = 076
M;+M,+M; 3.56+0.69+0.41
M, 0.69
P, = = =0.15
M;+M,+M; 3.56+0.69+0.41
M5 0.41
Pg= ———————— = =0.09
M;+M,+Mj 3.56+0.69+0.41

Step 4: Determines the final alternative’s relative Rank R; with respect to all criteria.
The rank formula of pairwise comparison is
Ry= X, P *py (4.5)

Where R; is the rank of the alternatives with respect to all criteria, P; is the priority of
criterion i, p;j is the priority of the alternative j with respect to criterion i, and h is the
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frequency of the element a.

Reading 0.60 0.69 0.66 0.76
(Listening) = 0. 64 (0,32) +0.20 <0.26> +0.12 (0.26) + 0.37(0.15)

Grammar 0.08 0.05 0.08 0.09
0.384 0.138 0.0792 0.2812
= (0.2048) + (0.0SZ) + <0.0312> + <0.0555>
0.0512 0.01 0.0096 0.0333
0.8824
= (0.3435>
0.1041

Step 5: Ranking the alternatives and the most preferred alternatives is the one having
the largest.
Table 4.7 Final Evaluation Result

Type Priorities
Reading 0.8824
Listening 0.3435
Grammar 0.1041

Using the above information, it can calculate the priorities. It obtained that
“Reading” type has the highest priority followed by “Listening” and “Grammar”. So,
“Reading” is selected as the best alternative.

Then “Grammar” type is lowest priority, so administrator needs to update the

“Grammar” type.

4.5 Implementation of the System

To use this proposed system, users need to own android phone with the
operation system version 4.0 at least and to install English Learning application. By
starting the application, the user needs to choose admin or student. The administrator
can update, delete and add lessons for reading, listening and grammar sections. The

login page of admin and student shows in Figure 4.6.
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o0 Genymotion for personal use - Samsung Gala... - ] >

W4 E 100

~—]

]

—
= o

<< Admin >>

<< Student >>

Figure 4.6 Login Page of the System
After admin goes from login step, there are four sessions (reading, listening,
grammar lesson and grammar practice sessions) can update, delete and insert lessons
as shown in Figure 4.7. Admin can delete entire lessons and upload the new lessons or

update the passage in reading and questions for each lesson.

Reading

qkb

Listening

H Y7 o

Grammar Lesson

Grammar Practice

Evaluation

Figure 4.7 Four Sessions from Admin Side
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Figure 4.8 displays Reading session from Admin side, the administrator can
delete, update and upload new reading paragraph by hitting reading button. Similarity,

listening, grammar lesson and grammar practice session can do the same things.

o0 jon - Trial - Galaxy S6 (1440x... — m} =

é Teacher Reading

Lesson Lesson Lesson
001 002 003
7
Lesson Lesson
005 006

7
Lesson Lesson
o007 009
Lesson
010

Figure 4.8 Update Lesson for Reading

Add Lesson

The admin can upload in two types, the first type is to upload already pdf file

format and can type the sentence in the box as shown in Figure 4.9.

=0 Genymotion for personal use - Samsung Gala... — m] >

W4 E 11:0a

<~ Add Lesson

032

o Text . Pdf -

The most far-reaching applications of fiber-optic
technology are in communications. Optical fibers
carry voice message for telephone service. The
sound of the voice is electronically broken down
into thousands of pulses per second, which causes Y
a transmitting laser to send coordinated pulses of
light through the optical fibers. At the receving end, N
the light pulses are converted to electrical signals
and the voice message is reconstructed. Light- -]
wave communication systems can handle an
immensely greater number of telephone calls and
television programs than the current system, and
they will form the basis of the “electronic
superhighway” expected to crisscross the nation in —
the near future of the information age.

Figure 4.9 Two Views of Reading
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The admin must type the questions and answers for the above paragraph and

then can choose the number of answers. (see Figure 4.10)

o0 Genymotion for personal use - Samsung Gala... — ] =
W4 ¥ 11:10

The main topic of the passgae is

4

The birth of the “electronic superhighwa:
The various applications of fiber-optical
How fiberscopes have enhanced the fiel

How soung may be transformed into ligh

ADD Question

Figure 4.10 Enter Questions Form of Reading
After the add question button is clicked, the question forms appear as shown in
Figure 4.11.

=0 Genymotion for personal use - Samsung Gala... — O =
Wy E 111

Questions

The main topic of the passgae is =
The birth of the "electronic Q
superhighway” =
The various applications of fiber-
optical technology
How fiberscopes have enhanced the Lk
field of medicine

N
How soung may be transformed into -]
light
=
=
@
Question 1 /1

Figure 4.11 Questions Form of Reading
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After successfully upload the lessons for each session, the message will be
shown in Figure 4.12.

o0 3 - Trial - Galaxy 56 (1440x%... — O >

¥ 5 10:29

English Study

Upload successfully

Figure 4.12 Upload Successful Message of Reading
The admin can update, delete and upload new listening by hitting
listening button as shown in Figure 4.13.

o0 son - Trial - Galaxy S6 (1440x... — [m] >

7 ”
Lesson Lesson
023 024

3 >
Ve F 4
Lesson Lesson
025 027

7 ”

Lesson Lesson
028 030

Add Lesson

Figure 4.13 Update Lesson for Listening
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The administrator can upload in two types, the first is to type the sentence and

can upload already pdf file format in the box as shown in Figure 4.14.

o0 Genymotion for personal use - Samsung Gala...

W4 ® 11:30

€ Add Lesson

listening script 22.mp3 i

o Text . Pdf

Woman: Good afternoon shoppers. Welcome to
Newman's Supermarket. Here is some information
about special things happening in the shop today.
First — Buy your eggs here today and we will give
you a free book which tells you how to make
beautiful cakes and biscuits. You can find the eggs
at the back of the shop near the milk and fruit
juices.

Mext, something at a very special price. We have
some very good Swiss chocolate which usually
costs four pounds fifty for 100 grams. But today
you can buy it for only two pounds twenty five for
100 grams. You can find this bargain near the
entrance.

Also, why not stay and have lunch with us in the
restaurant. There is a wide range of sandwiches,
including chicken, cheese and fish or perhaps you

m =

Figure 4.14 Two Views of Listening

The admin must type the questions and answers for the above paragraph and

then can choose the number of answers as shown in Figure 4.15.

o0 Genymotion for personal use - Samsung Gala... — O >

W E 1137

In the restaurant today, sandwiches or SOoL

3

potato

tomato

cucumber

ADD Question

Figure 4.15 Enter Questions Form of Listening
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After successfully upload the lessons for each session, the message will be

shown in Figure 4.16.

-0 Genymotion for personal use - Samsung Gala. .. — O =
W4 B 113

English Study

Upload successfully

Figure 4.16 Upload Successful Message of Listening
The student can study the grammar lesson and can practise the grammar

exercise for the improvement of student’s ability. (see Figure 4.17)

¥ E 1119

Articles (a, an, the)
Adjectives
Adverbs of manner

already, still, and yet

A lot of....+Verb / Both...and
Future Tense (will)

Future Continuous Tense
Gerunds (-ing form)

Infinitives

Modal Verb

Meither....nor / Either..or

one, ones (or the one, the ones)
Plural Verb

Present Continuous Tense
Past Continuocus Tense
Present Perfect Tense

Past Perfect Tense

Present Perfect Continuous Tense

Praat Parfact Continnnne Toanaa

Add Lesson

Figure 4.17 Grammar Lesson
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The administrator has to type the grammar type, explanation and example for
grammar lesson. (see Figure 4.18)

=0 Genymotion for personal use - Samsung Gala... — O >

ik 1137 o

E o
H

Helping Verb

o
N

Figure 4.18 A View of Grammar Lesson
In this page, this figure shows the administrator can add the question type for
grammar lesson. (see Figure 4.19)

o0 Genymotion for personal use - Samsung Gala.. . — [} >

< Add Lesson

Conjunctions —

:..\\

Figure 4.19 Do Test for Grammar Lesson
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The admin adds the questions and answers for grammar practice and can

choose the number of answers as shown in Figure 4.20.

=0 Genymotion for personal use - Samsung Gala... — O =

Koreais __ dry __ hot.

Q not only....but also

Figure 4.20 Add Questions for Grammar Practice
After successfully upload the lesson for each session, the message will be

shown in Figure 4.21.

English Study

Upload successfully

Figure 4.21 Upload Successful Message for Grammar
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This analytic page is rating of 120 students received from the student side. (see

Figure 4.22)

=0 Genymotion for personal use - Samsung Gala... — ] >
W4 B 1147

Analysis

Reading : 54.12 %

Listening : 23.33 %

Grammar : 22.44 %

Figure 4.22 Overall Rating of the Students from Admin Side
By testing 120 students, the best session is reading and the worst is grammar

as shown in Figure 4.23. So, according to this analysis, the admin side needs to update

the grammar session.

o0 Genymotion for personal use - Samsung Gala. .. — O >
Wal B 11:49

Evaluation Result

We will update Grammer session

H Z ¢

DEATILS OK

Figure 4.23 Evaluation Result of the System
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For student side, an existing student can login from Login button and new
student can register from Register button and new student will get the password for
the next time login as shown in Figure 4.24.

=0 Genymotion for personal use - Samsung Gala... — m] >

Wa ®217

J 0

susy ‘

econey (D

Figure 4.24 Register Form for Student
After entering the login page, the user can choose four sessions, reading,

listening, grammar lesson and grammar practice button as shown in Figure 4.25.

== English Study

@
Reading ~
-
Listening o
N
-}
Grammar Lesson
=
=i
Grammar Practice
)

Figure 4.25 Four Sessions from Student Side

43



By choosing one of the sessions, the student can test the exercise for each

session and then must check for agree or disagree the lesson in Figure 4.26.

Reading 020

regarded as being among the finest in the world. From
the trees, they used wood to make bowls, bows, and

several types of canoes, the largest and most durable Q
of which could hold up to twelve people and ply the
open ocean. -

Although the Chumash were accomplished fishers
and hunted a variety of animals, including elk,
antelope, deer, rabbits, and squirrels, at least three
fourths of their diet consisted of plant foods, including
flowers, leaves, seeds, roots,and bulbs. Their most
important food source was the acorn, from which they

made flour. Plants were also used to make medicines. L
The Chumash lived in villages that were connected by
social, political, and economic ties. A typical village Y
consisted of several domed houses, each with one or

more granaries, a ceremonial dance ground, a field for ‘

game playing, a burial ground, and one or more sweat
lodges. The Chumash were avid traders with other
western tribes, who batered for Chumash hides, grains,
fruit, beads, headdresses, nets, baskets, leather, tools,
utensils, and canoes. The Chumash even had a

currency represented by a string of small white shell =
beads. At its height the Chumash nation consisted of
20,000 to 30,000 people, who inhabited 75 to 100 =
villages
=i
° Agree . Disagree

Figure 4.26 Choosing the Lesson for Reading

This page answers the questions, clicks the submit button for checking the

answer and sees the correct answer in Figure 4.27.

20 son - Trial — Galaxy 56 (144... — m] >

Wi ® 11:49

Questions
The main purpose of the passage is

to explain why the Great Red Spot X @
changes =
to show which of the planets shines Eh

the brightest
to give an introducion to Jupiter and \/ O+

its Red Spot
N
to prove that Jupiter is shrinking L
BN EXS -
=

Question 1 /10

Figure 4.27 Questions from Student Side for Reading
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After answering the questions, the result form appears and the student can also

go to the main page from the result form as shown in Figure 4.28.

o0 jon - Trial - Galaxy S6 (144... — [m] >

Wl E 11:51

w

Congratulation

You got 2 points out of 10

Figure 4.28 Result form from Student Side
The student listens the audio file and tests the exercise for listening session in
Figure 4.29.

Listening 001

@ L o
Listening Scripts (1) -
1. What time is the girl’s appointment?

Boy: Are you going to the dentist’s in the morning? .
Girl: ¥Yes. | wanted to go at nine-thirty, but they only had h
appointments at either ten o'clock or ten-thirty.

Boy: But your class starts at ten-thirty.
Girl:l know. So I'm going at ten. But it should be OK.

[ - 2

2. How far is the nearest petrol station?
Woman: Excuse me, is Wellstown far from here? N
Man: It's about ten kilormeters away.
Woman: Is there a petrol station on the way? -]
Man: There is one about two kilometers down this road
on the left and anaother four kilometers away on the
main road.
3. What did Monica do at the weekend? )
Boy: Hi Monica. Did you have a good time cycling at =
the weekend?
Monica: Well, | didn't go cycling in the end. My friend =1
has just bought a new sports car, so we went out in
that. =3
Boy: Really? That sounds fun.
Monica: Yes, it was just like the one in the =
advertisement on television.
4. Which fruit does the woman buy? O
Woman: I'd like to buy some fruit, please? Have you got
any bananas? san

Figure 4.29 A View of Listening
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This listening page answers the questions, clicks the submit button for

checking the answer and sees the correct answer from student side in Figure 4.30.

o5 ion - Trial - Galaxy S6 (144... — ] x

Questions

What time is the girl’s appointment?

o
nine-thirty o'clock )
-
@ ten c'clock \,/
[- T3
ten-thirty o'clock
N

J

I

I

D

Question 1/5

Figure 4.30 Questions from Student Side for Listening

The students study the grammar lesson and the examples of this lesson as
shown in Figure 4.31.

o0 Genymotion for personal use - Samsung Gala... — O >

= Articles (a, an, the)

Indefinite articles {a or an) A

Explanation: use ‘a or ‘an’ with singular count nouns that oy
are not specific.

Example: A town needs a good transportation system to [
grow.

Definite articles (the)

Explanation: use “the’ with specific nouns.
Example :The transportation system in my town is very [- T
efficient.He is the tallest boy in the class.

a, an ,the (not use)

Explanation: do not use an article with plurals nouns or ---|
non-count nouns when you mean things in general.

Example: Large cities are usually quite stressful places

to live.

some of ‘the’ or all of ‘the’

Explanation: use ‘the" after some of, all of, none of =1
Example: Some of the people were friendly to us. =l

Figure 4.31 Grammar Lesson form Student Side
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After students learn the rules, they test the exercise for grammar practice in
Figure 4.32.

S0 jon - Trial - 5: g Galaxy S6 (144... — [m} >

w4 ' 12:00

Articles (a, an, the)

Q

an A

=

Y

20. She is untidy girl. N
4 |
OF
=

the =

@]

Figure 4.32 Questions from Student Side for Grammar
After doing the exercise, students must choose pairwise comparison values for
criteria as shown in Figure 4.33.

=0 Genymotion for personal use - Samsung Gala... — ] >

A

Analytic

Pairwise Comparison for criterias

Easy to
Understand

Easy to

Understand Convenience

Easy _
Understand Flexible

Effective Canvenience

Effective Flexible

Convenience Flexible

Figure 4.33 Pairwise Comparison for Criteria
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The students have to choose again alternatives respect to criteria to decide the

best session for the application in Figure 4.34

=0 Genymotion for personal use - Samsung Gala. .. — a >
W.a B 1046

Analytic

Reading Listening

Reading Grammar

Listening Grammar

CALCULATE

B N

Figure 4.34 Pairwise Comparison for Alternatives
This page is the rank of the sessions based on the user’s preference by using
AHP method. (see Figure 4.35)

Reading : 63.76 %

Listening : 29.72 %

Grammar : 6.87 %

FINISH
ffree for personal use

Figure 4.35 Percentage of the Evaluation
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4.5.1 Experimental Result

The data of users added by the application is stored in the database. (see
Figure 4.36)

ZFE-BeETH EHEE |7 &®
|id Iname Ipas sword I fcm_token I isStudent | rating |
[m] Tadmin SB |Esdchead 8B | |(NULL) 0K 0 3
=) z|test [_4B 12345678 [ 8B |token 1 0
=) 3May Phus Pyas... 23EnBcHI [ 8 |undefined 1 2
=} 4|Shwe Yamin Oo BBKNSWME 8B |lundefined 1 4
=) 5/Thet Su Pan 1I32£A15 undefined 1 3
I=} 6 Nyein Nyein Rung PENTLHOJ [ 8B |undefined 1 5
=) 7/Thin Sandi Tun BESLEctd undefined 1 3
=) &|Kyal Sin Thu 1MFHvO] T undefined 1 1
=l |Haung Myat Bung Tm3DKGEN undefined 1 5
ﬁ 10(Aye Thinzar Lwin quEqul undefined 1 4
=} 11|Ye Lin Thu LtfplBk3 undefined 1 3
=y 12|Thurein Co =pCBrapl undefined 1 5
=) 13|Min Ehant Maung 1 JKmGCEK undefined 1 5
=) 12|Yamone Oo Wai Onéwi2si undefined 1 2
=) 15[Hret Hrer Zung EmewIwaF undefined 1 1
=l 16 Zaw Bung Naing colivasdk undefined 1 5
=l 17 2ung Kyaw Naing PLBIFhun undefined 1 1
=) 18|Thu Rain Nay Win | 168 |G3Ph4wGE undefined 1 5
ﬁ 19 Myint Myat Moe yrbjxhtm undefined 1 2
=) 20|Pyae Fhyo ghdMCabE undefined 1 5
=) 21 |[Kyaw Swar Lwin PAF11Nrw undefined 1 1
=) 22|Hein Ehant Zin ObawEdTT undefined 1 1
=) 23Ehit Thit May | 138 |rFirdcdM undefined 1 5
=) 24|Hein Moh Thu 9NLBUOF1 undefined 1 s
=) 25/Chan Chan [ 5B |veNscHS1 undefined 1 3
E 26(Ei Yupar Dung FrllaSyMI undefined 1 2

Figure 4.36 User Database of the System

The percentage of each student is calculated in the AHP method and stored in
this database. (see Figure 4.37)
NP —

FE =z Table Data

{

< B | B s B T B EE =

— Iuse TSI I reading I listcening Ig’ramm.ar

— w Phus DPyas . .. | 128 I o =0 i
1 |[shwe Yamin oo Tl 20 7
1 |tThet Su Pan ea 2= 7
1 |[fMvein Myein Daang T 2= =
1 |Thin Sandi Tun a5 25 &
1 |Kval Sin Thu TE 1s 7
1 |[Kaung Myat Sung T =20 =)
1 |ave Thinzar Lwin &5 27 a
1 |¥= Lin Thu &4 == =
1 | Thurein o 7T 1&a 7
1 |Min Hhant Maung T4 21 &
1 |[Yamone Oc Wai £5 27 7
1 |[Htet Htet nuang e 25 &
1 |zaw nung Maing e 23 =
1 |mnung Eyaw Maing a8 28 7
1 |mThu Rain May Win a4 2o =
1 | Mvint Myat Mos a4 z2a 7
] |Pvas Phyo L= 2= L]
1 |Kvaw Swar Lwin aa =1 &
1 |Hein EKhant Zin a9 2a 7
1 |Ehit Thit Maw TE 17 7
1 |Hein Moh Thu TS 17 =
1 |[chan Chan =] 25 7
1 |Ei yvupar mung &7 25 7
1 |Hnin Hteto &7 =27 7
d wai Yan Mos 118 T1 =0 i
O — e

Figure 4.37 Analytic Database of the System
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The lessons that each student checked are stored in this database. (see Figure
4.38)

o Query
[ 2 Table Data

BB B T R EE E

<

O |name I lesson I count I‘I:.ype I id

[} w Phue Pyae Sone Joio 1 listening 11
] [Shwe Yamin 0o P 1l |grammer book 21
] [Thet Su Pan a0z 1l | reading 22
[ NMyvein Hwvein Zung o1z 1|listening 23
1 Thin Sandi Tun o1& 1 |reading 24
] Eval Sin Thu ooo 1l |gramm=er pratice 25
1 [Kaung Mwat Dung ao7 1l|listening 26
O Thiri P 1 |grammer pratice 32
[ [ve Thinzar Lwin - 1l | grammser pratice 33
(¥ Lin Thu oo 1 |listening =4
O [Thurein 0o a2 1l | reading 35
0 Min Ehant Maung soo 1l |grammer book 36
[ | famone Oo Wai P 1l |grammer ook 37
] |[Htet Htet Ihung o7 1l | reading 38
1 Zzaw Rung Naing oo0s 1|listening 39
O rung Evaw Maing [ 1l (grammer ool 40
[ Thu Rain Nay Win 005 1|listening 41
] [ Myint Myat Moes - 1l | grammer ook 42
] [Pvas Phwo a1S 1l|listening 43
[ [Kvaw Swar Lwin - 1l | grammer pratice 44
] [Hein Hhant Zin o2 1 | reading a5
] [Ehit Thit Maw P 1l |grammer boolk 46
] [Hein Moch Thua o1z 1l |listening a7
[0 |chan Chan soo 1l |grammer pratice a5
] [Ei Yupar Dung 004 1|listening 45
] |[Hnin Htet a1z 1l | reading 50
Dat abas al

Figure 4.38 Record Database of the System

Our data implemented by cloud server for the application. (see Figure 4.39)

DigitalOcean® Cloud Servers | Introducing Optimized Droplets ; ’l' P'

winw digitalocean.com ¥ n { c 'I'l-.

Production-Ready & Easy to Scale. Join Thousands of Businesses on DigitalOcean. Manage W/ Cloud Frevials ¢ { ; ".—'En._:'/

Teams. Simple APL. Scale Quickly. 55 Sec. Deploy. Types: Node.js, WardPress, Django, Docker, -

MongoDB, Ubuntu, Discourse, CoreOS, CentOS, Debian. ¢ y A ) n|g|tﬂ|[]ﬂean
Predictable Pricing Resilient Networking

Always Know What You'l Pay.
Simple, Transparent Pricing.

Excellent Worldwide Connectiity &
Robust Networking Products.

P\BVLQ
N

DigitalOcean Cloud Hosting | Managed by Cloudways | cloudways.com
W cloudways.cony ¥

Cloudways manages your DigitalOcean cloud. You focus on creating apps. Try Fres! Realime
Montoring. Dedicated IP. Security Patching. Super-ast Processors. 1-Click Cloning. 24x7 Server
Support. 1-Click Backup & Restore.

WordPress Hosting - Pricing - Start Free Now - Features

1GB RAM, 25 GB 58D - from $11.00/mo - 3 Days Free Trial - More v

DigitalOcean - Cloud Computing, Simplicity at Scale
fittps: A digitalocean com/ »
Providing developers and businesses a reliable, easy-to-use cloud computing platform of virtual

Digital Ocean Cloud

DigitalQcean, Inc. is an American cloud infrastructure provider
headquartered in New York City with data centers worldwide.
DigitalOcean provides developers cloud sendces that help to deploy and
scale applications that run simultaneausly on multiple computers.

Number of employees: 300 (Vay 2017)

Founders: Moisey Uretsky, Ben Uretsky; Joff Carr; Alec Hartman; Mitch

Wai

vvainer

Eoundad: luna 94 9044 7 vaee a

Figure 4.39 Digital Ocean Page
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For the application, the organization bought cloud server form Digital Ocean
by $5 per month because it uses lesson data to support students in the system. (see
Figure 4.40)

,’.) Droplets Images Networking APl Support e‘
!

# DigitalOcean

Create Droplets

|_0g |n Choose an image -

Distributions

theintwutyiphyo@gmail.com

[LLIIIILIITT]) 16.041x64 v

G Log in with Google

Choose a size

$10/mo $20/mo $40/mo $80/mo $160/mo

$0.015/mour $0.030our $0.060mour $0:19/mour $0.238/our

Forgot password?

Don't have an account? Sign Up

Figure 4.40 Buying Cloud Server for a Month

The mail box comes from Digital Ocean, which contains the IP address,
username and password. (see Figure 4.41)

Your New Droplet: howlthemes Inbox %

DigitalOcean <support@support digitalocean.com=
to me [~

‘Your new Droplet is all set to go! You can access it using tl

Droplet Name: howlthemes
IP Address: 127.0.01

Usermame: root
Paszword: dchndned757dncx

For security reasons, you will be required to change this Dr
alpha-numerical phrase from a memorable sentence (e.g.

Figure 4.41 Mail box from Digital Ocean
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This command prompt connects to the node js cloud server with IP address.
(see Figure 4.42)

E¥ Command Prompt — O >

Ethernet adapter Ethernet:

Figure 4.42 Command Prompt for Node js Cloud Server

Type IP address, username and password in the mail provided by Digital
Ocean and connect to MYSQL host database. And then the admin divides and uses
the tables in the MYSQL host database. (see Figure 4.43)

Connect to MySQL Host X

New... Clone... Save Rename... Delete

Saved Connections ||:| ERVER V|

MySQL HTTP  S5H  SSL  Advanced

MySQL Host Address | 127.0.0.1 |

Username | root |

Password Save Password
Port 3306

Database(s) | thesis |

(Use ;' to separate multiple databases. Leave blank to display all) | 2

Use Compressed Protocol

; Session Idle Timeout Keep-Alive Interval
WORKS WITH @ Default O 28800 (seconds) l:| (seconds)

Cancel Test Connection

Figure 4.43 MYSQL Host Database
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CHAPTER 5
CONCLUSION, LIMITATIONS AND FURTHER
EXTENSION

The system is implemented decision support system for evaluation the
English study mobile application using Analytical Hierarchy Process. The first part in
this system is administration side that is the creating the mobile application for
English Study course. After checking the valid of the administrator, admin needs to
choose which session they need to update the lessons. After choosing the lesson, the
admin can insert, delete and update the lessons. The updated lessons are stored in the
lesson database and are seen the lessons which are already updated from student side.

The second part is student side which is to exercise the lessons and to
evaluate this mobile application using AHP model. If the student is old user in the
student side, it only needs to log in and if not it needs to sing in. After that the student
chooses the session to practise and do the exercise. The last step is the important step
to evaluate this mobile application. In the proposed system, there are four criteria
(Easy to Understand, Effective, Convenience and Flexible) and three alternatives
(Reading, Listening and Grammar) which influence the user’s selected decision. The
mobile based decision support system sustains the analysis tool for the users and
support educational areas. By using this system, the users can do English Language
exercises easily in mobile application. AHP methodology can be applied to make a
decision in selecting for the most appropriate part of leaning English (reading,
listening and grammar).

And then this system can be reduced personal judgment. The analytical
hierarchy process has been presented in many research papers and it is practically
useful. There are critics of the system. It's a beneficial supplement to other subjective
and objective techniques that calculate product quality. The student can recognize
easy and powerful the technique when used to display the quality. Moreover, the
student can practise the technique in other fields. The organization is intended to
become better lessons at the teaching part and to improve the intelligence of the

student.
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5.1 System Limitations

The main limitation of this system is users need to be android phone with
the operation system version 4.0 at least. The users must be requested the input data
from the student side for certain criteria to calculate pairwise comparison of AHP
method. This system can use mobile learning system for evaluating English study

course but cannot be used similarly at other major courses.

5.2 Further Extension

This application is only implemented on android version, so, it can also be
implemented the 10S version and actually there are four skills in English Language.
So, writing session will be implemented in further extension. This system is
implemented by AHP method and it should be developed from other MCDM method

which can give the best decision for the user’s preference.
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