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Abstract

The study aimed to demonstrate the impact of applying international standards for
internal control and internal auditing in evaluating financial and administrative
performance in the government sector. The problem of the study focused on the
weakness of internal auditing in the government sector and the presence of
obstacles that limit the ability of the General Administration of Internal Auditing to
evaluate government financial performance. Three hypotheses were developed.
Designing a questionnaire, and after collecting and analyzing data from the
respondents, the study concluded that there is a statistically significant relationship
between the application of standards of control and internal auditing and
controlling administrative performance in the government sector at a significant
level (0.000) and between the consistency of laws and regulations for internal
auditing in increasing the effectiveness of internal auditing in evaluating and
controlling And rationalizing the financial performance in government units at a
significance level (0.000) and between training and qualifying auditors in
accordance with international standards for control and internal auditing and
evaluating administrative and financial performance in government units) at a
significance level (0.000). The study recommended the need to regulate the affairs
of the internal audit profession by establishing the professional association
responsible for that. It also recommended There is a need to reduce the costs of
applying professional performance standards so that they can be applied to
confront the phenomenon of financial corruption.
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Abstract

There are many advantages to learning styles. The most important of these is to
think of them as tools for identifying individual differences. This helps us to help
students learn and discover their teaching methods, providing them with
communication tools to use in school subjects and many contexts, including outside
school.

Education is an essential process in life. It cannot be separated from human activity,
but it is considered to be the essence of this activity. In the education process, people
gain most of their personal experience, thereby growing and progressing and being
able to face danger. Environmental. And be able to control, recognize, and utilize
nature; express behavioral patterns in various forms; establish social institutions;
create science, culture, and art; preserve and spread them from generation to
generation; and teach them to become the energy that makes nature permanently
change.

Keywords: Learning, Teaching, Learning Patterns.
Introduction

Scientists have always been interested in studying the topic of learning and trying to
explain learning in humans and animals and what underlies human behavior, since
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the learning process is integrated into most voluntary behavior. It should be noted
that scientists agree on the centrality and importance of learning topics. However,
the difference lies in the interpretation and research of the topic. As a result, many
theories have emerged to explore and explain what learning is. It is important to note
that theories in the natural sciences are different from those in the humanities. It
exists in the natural means of science (an overarching framework consisting of a set
of established and empirically realizable laws and facts). In contrast, the humanities
are (forms of hypotheses and hypotheses proposed by the researcher in the hope of
explaining certain phenomena to him). They are therefore considered closer to the
point of view.

In the field of education, it is assumed that teachers are familiar with learning styles
and modern education policies, and respond to the age and characteristics of learners
to provide them with education and appropriate activities that develop their abilities
and energies as learners, guide them to It’s essential to learn the right way to get
valuable results.

Research Objectives

The study aims to understand educational models that help identify activities suitable
for learners.

The History of the Research for Learning among Arab Muslims

Holy Quran: This is the book revealed to the Prophet Muhammad (may Allah bless
him and grant him peace). The miracles wrought by his words are revered through
recitation, and his words are frequently narrated and recorded in the Qur'an from the
beginning of Surah al-Fatiha to the end of Surah Anas.
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- Sciences of the Holy Quran:

The sciences of the Qur'an are comprehensive subjects related to the Qur'an in many
aspects. Each subject is a science in itself, and the Qur'an has a science that includes
the interpretation of abolition and abrogation and the grammar of the Qur'an, etc.

Here, we refer to the Quran as it contains wisdom about the patterns of learning, so
we studied the folk scriptures and the Meccan scriptures to find out the differences
in patterns; the Meccan scriptures are characterized by Rigorous and sharpness. The
recipients are arrogant, exposed, and unsuitable for them, except Surat Al-
Muddaththir and the Moon.

Although most folk poetry is characterized by gentleness and lighthearted discourse,
most recipients are submissive.

We also see that the Meccan verses are brief and powerful, and because the
addressees are hostile to suffering, they are addressed accordingly.

As for al-Madani, first of all, the length of the verses and the mention of the
judgment, there is no justification for the dissemination of these verses, as their
conditions require it (Yaqoob, 2015, 58).

History of Research in Education

It is divided into three sections (Abu Jadoo, 2020, 201):

First: Pre-Behavioral Stage This stage begins with the philosophical thought of
(John Locke), who laid the foundation for the theory of the collapse of the English
mind. John Locke emphasized that the human mind produces a blank page that
experience is subsequently overcome (Emanuel Kent). Still, he called for a revival
of the earlier concept of learning that the human mind has its inherent processes
independent of experience. (John Locke).
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Second: Behavioral stage: It is an extreme form of the related theory adopted by
John Watson and is based on the classic breach theory of the famous Russian scientist
(Ivan Pavlot) and the American scientist (Boris Skinner) and many scientists who
have unmistakable fingerprints on the stages of the learning process.

Third: Contemporary phase: A phase in the history of learning research in which
psychologists' thinking has tended to place greater emphasis on the development and
programming of the organism's affective and cognitive abilities in learning, while
interest in identifying these patterns has declined.

Organization in chains of behavioral events can be achieved experimentally, along
with increased interest in binding, reinforcement, and motivation.

The Meaning of Learning:

Definition of education: It is a semi-permanent change that is the result of experience,
practice and training rather than just maturity, it does not include temporary changes
(due to illness or fatigue) (Shaheen, 2011, 44).

It is also defined as "a relatively constant change in experience or behavior due to
one's activities, and is not the result of natural maturation nor a hypothetical concept
derived from practical learning.” (Al-Aboudi 1434, 13).

Teaching

The word teaching is derived from the word (lesson), so we say the book lesson and
the like, that is, he taught it and studied the book and the like, "he studied it and
pledged to memorize and read so as not to forget it, and it is already meant to learn
something by giving them information about it, although education as a system
contains many existing relationships and includes reciprocal influence between all
parties to the educational and educational process (teacher, learner, administration,
school, educational systems and regulations, educational environment.... etc.).
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Education itself is one of the essential goals to be achieved through teaching, as
education is one of the most significant returns in the teaching process. Through the
teaching process carried out by the teacher, some obstacles, knowledge, and skills
can be acquired. Thus, the student learns what the teacher teaches.

Because of this narrow conception of teaching - and this is natural - some people
mistakenly believe that the teaching process is the process of transferring information
from the teacher's mind to the empty mind of the student, where it is absorbed and
received by the student.

This misunderstanding makes teachers the primary source of knowledge and learners
the passive future of knowledge. Some people may mistakenly believe that teaching
is a "job without a job," meaning that anyone with some knowledge but no job to do
can teach. Some may consider teaching a science, others art, and still others an innate
gift (knowledge transfer, science, art, profession, or innate inclination).

Teaching is a natural human process with particular consequences for those
responsible. It is the process of understanding and completing life between teachers
and learners, between learners and learners, between teachers and learners, and
between them and knowledge, skills, information, trends, values, technologies, etc.
On the other hand, this complex dynamic process extends to more comprehensive
and engaging sources than prescribed learning materials since it is not limited to the
classroom. Still, it includes everything within and outside the school, including extra-
school learning resources. In the age of environment and open skies, the Internet
expands the world’s learning resources.

If the teaching process is a process of communication and understanding between
two or more parties - according to communication theory - there must be a teacher
who sends the message in some way, and the message reaches the learner's future
recipient. and through specific media.
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Therefore, if no one learns anything from the teacher, we cannot say that he has a
thriving teaching process, and teaching cannot be described without talking about
learning at the same time, which means that learning does not depend on teaching.
“We learn many things in life, but we learn them without the help of a teacher, or, as
they say, we learn them from life itself, either by experience, or by trial and error, or
by chance, or without Teachers, for example, parents "moon" their children, a group
of comrades teach each other words and customs, a young man learns from his
friend's ways of dealing with brotherhood, cooperation and participation, and can
learn something harmful or valuable, in addition, Parents learn new concepts and
meanings from their children, such as self-expression, and accept ideas and values
that change and contradict their values and ideas. Some of these learning processes
are intentional and conscious learning, and others are unintentional. Or not The plan,
however, is to discover something from the knowledge of the individual, and we can
say more: "l found a teacher. "Our theme here is intentional and targeted teaching
based on previous planning, and the focus here is on teachers and the skills and
responsibilities required for their work. Our primary concern is with learners and
what happens unconsciously when they learn. (Shaheen, 2011, 6).

A career in teaching requires proper preparation on the part of the teacher. In order
to ensure the mastery of the essential competencies required for success, education
requires a set of essential competencies that must be identified, taught to the future
teacher, and ensured that he has mastered the teaching activity before the educational
institution allows him to pursue this profession. In fact, the role here is that of teacher
preparation schools, which need to rethink their curriculum completely.

What is Teaching?

Many people believe in teaching (art), and some people have a talent for teaching; it
is enough for teachers to be familiar with their professional subject and excel in their
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subject, whether it is social work, sports, or art, to achieve success teacher, which
means that he is (a born teacher), this misconception excludes the professional
preparation process of teachers. Although many misconceptions do not agree with
this point of view, teaching requires sufficient talent on the part of the teacher and
the means to train the teacher; teaching is no longer what it used to be: a "profession
for the non-professional”, i.e., special conditions apply in the fields of medicine,
engineering or law and requirements, and anyone wishing to teach must comply with
these conditions and norms.

Teaching concept

The teaching philosophies of countries around the world vary according to the
educational philosophies of their curriculum. They are usually viewed from two
directions, one of which is called the progressive trend and the traditional trend. In
view of the (progressive) trend, the teaching concept is defined as all efforts made
by teachers to help students develop according to their preparation, conditions and
potential. The following limited trends can be considered when determining the
significance of teaching: (Shaheen, 2011, 7).

1. Treat teaching as a process in which teachers transmit information to students.

2. View courses as facilitating or facilitating learning.

3. View teaching as a dynamic activity with three elements: subject teacher and
students.

4. Think of a course as an event that occurs under specific conditions between the
three elements of the course.

5. View teaching as a process of human communication.

Treat teaching as a practical activity.

7. View teaching as a system of interactive and dynamic relationships of multiple
components and elements.

o
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8. Treat teaching as a decision-making process.

9. View teaching as a profession performed by those who teach students and as an
organized field of knowledge.

10.Consider teaching as an organized field of knowledge.

Why we Learn?
Why we teach learning:
Learning is how we can achieve adaptive behavior.

It is considered the central pillar of all aspects of development (psychological, social,
innate).

It is not limited to the acquisition of ideas and information, but also includes various
habits and skills. Everything an individual acquires in one form or another is simply
the product of a learning process that continues from birth to death.

What is the difference between learning and teaching?

It can be said that the difference between learning and teaching is: (theory of learning
and thinking).

1. Learning is a continuous process from birth to death, while education is a stage
that ends at a certain age after obtaining a higher degree.

2. Learning can be intentional or unintentional, while education is always
intentional.

3. Learning can be subjective or non-subjective, and the presence of the teacher is
dominant in education; hence, it is called non-subjective.

4. Learning can get better, it can get worse, and education is always considered
good.
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It can also be said that any change in human behavior is a kind of learning. If the
following conditions are met, it is called education:

- Determine the time and place.
- Determine the curriculum and control it qualitatively and quantitatively.

In other words, the difference between teaching and learning is:

Learning differs from education in that education is an activity performed by a
qualified person to facilitate learners' acquisition of necessary skills and knowledge.
On the contrary, learning is the learner's self-effort to acquire the skills and
knowledge he wants to acquire. (Al-Aboudi, 1434, 14).

Principles of Quality Teaching and Learning:

Learning is not a game where you challenge your memory while recalling
knowledge and information. However, the purpose of education must be to
understand, assimilate, and transfer to learners’ skills and information, as well as the
ability to apply them in new situations, and this can only be achieved by considering
the seven principles of education: (Al-Aboudi, 1434, 18)

1. Strive to promote teacher-student interaction and ongoing teacher-student
interaction, both outside and inside the classroom, as this is the most critical factor
in student motivation and engagement and enables learners to reflect on their
values and plans.

2. Work to promote collaboration among learners as learning in a collective format
is more encouraged because good education, like good work, requires
collaboration and participation rather than isolation and competition.

3. Encourage active learning: Learners learn not by taking notes and listening, but
by writing and talking about what they have learned, connecting it to previous
experiences, and then applying it to their daily lives.
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4. Provide rapid feedback because the learner's knowledge of what she has learned,
has learned, and has not learned helps her understand and evaluate the nature of
her knowledge. Learners must reflect on what they have learned, what they should
learn, and evaluate what they have learned.

5. Make sure you have enough time to study, as time is a crucial factor that affects
the level of learning. Providing appropriate time means effective and beneficial
learning for learners and effective teaching for teachers.

6. Set high expectations: High expectations are critical for all categories of learners.
Expect more and find more meaningful responses. Respect talent, diversity,
experience and learning styles. Due to the diversity of learning methods, learners
need opportunities to showcase their talents.

How do we encourage learners to learn effectively and proactively?

By recognizing how learners move from recipients to active agents in the educational
process, it is possible to encourage and motivate learners to learn effectively and
proactively. This is done by taking into account learning styles. The figure below
shows the correlation between the level of learning outcomes and the level of use of
active learning and practical application activities in which student roles are activated

(8).
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People remember
( learning activities)
%10 of what they read

People Can (Education
Outcomes)

%20 of what they hear Negative Definition/description/
%30 of what they see education explanation

%50 of what they see

and hear Proof/
Application/practice
%70 of what they say

and write Analysis / evaluation /

%50 of what they do Activze creativity
education

Study Method

The word style means form or style in Arabic. Although style is more related to
personality, the concept of style is more associated with research in cognitive
psychology.

Can be defined programmatically:

This is the method by which students absorb and understand based on the information
and ideas imparted in various courses. It can also be defined as the way students use

it to acquire knowledge, as every student has their way of learning. (Mohammed,
2010, 20).
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There are different learning methods, including personal teaching methods, designed
to help people learn better. It is believed that most people prefer a specific style of
interacting with information.

Teachers' understanding of crucial learning styles has a positive impact on the
efficient acquisition of skills and knowledge and the achievement of good learning
outcomes. Understanding learning styles can help identify differences in the way
people process, receive, and deal with different educational experiences. The idea of
learning styles is based on the fact that students think and absorb information
differently. This requires providing all students with appropriate learning resources
and activities to help them consolidate information in their memory understand it and
gain skills and experience.

Learning style is not about what students learn, but how they learn more effectively.
Definition of Learning Styles

It refers to how students learn better and varies from individual to individual. There
are many ways to learn, from learning (discovery) to learning (collaboration) to
learning (collective) to learning (self) to learning (exemplary). Learning styles are
also defined as expressions of differences in how individuals learn, and learning
styles are characteristics and relatively permanent trends that characterize a large
number of intellectual activities, compatibility, and tasks. The inherent advantage of
learning styles is that they are viewed as tools for thinking about individual
differences. By helping students discover their teaching style, we give them the
opportunity to develop tools that can be used in school subjects as well as in many
situations outside of school.
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Flyder_Silverman Rating:

In 1988, Richard Flieder and Linda Silverman developed a learning styles model in
which they focused on the most critical learning differences to provide teachers with
ways to develop strategies that meet all student learning needs. The on-demand
teaching model provides a good and solid foundation. The model classifies students
into specific or different categories based on their preferences in each of the
following dimensions. (Khalifa, 2017, 35)

Sensory: Emotional, practical thinkers are attuned to procedures and theories rather
than abstractions; creative abstract thinkers are attuned to implicit theory and
meaning.

1. Visual: Prefers observational representations of materials such as diagrams,
graphic images, and maps, while (Silver) prefers verbal or written explanations.

2. Active: Rather than (meditative) learning, he prefers to learn by touching objects,
experiments and group work, he prefers to learn through deep reflection and
prefers to work alone or with colleagues.

3. Sequential: This is a linear thinking process that is completed in small,
incremental steps, whereas the overall school year has an overall thinking process
that requires learning in giant steps.

The Seven Learning Styles

Psychologists have discovered that there are seven specific types of learning styles,
which are the ways students acquire knowledge. Every student has their own way of
learning, and learning styles vary from student to student, e.g., through different
fingerprints. Understanding students' learning styles helps teachers prepare activities
and learning experiences that are aligned with each student's needs and tend to be
valuable, meaningful, and effective. Determining a student's learning style requires
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understanding how students learn more effectively; these patterns are: (Mohammed,
2010, 20-22)

1. Linguistic Style:

It is a mode of using language, whether foreign or native, to express one's ideas and
understand others, such as writers, poets, orators, lawyers, and actors. Business
people, this model wants to practice learning strategies that include writing letters,
poems, stories, and descriptions of things and events. Moderate and lead oral
discussions, conduct oral presentations and conversations, and produce audiotapes.
Write or publish news reports. Create a written or sung logo. Write or sing slogans
and ask interview questions. Keep their journals and journals and write oral defenses
(e.g., lawyers). Create a pun that fits the lesson theme. Tell stories and write different
types of jokes.

2. Logical Style: Mathematical Thinking:

He is a person with the ability to think mathematically and logically, understanding
the basic principles of causal system knowledge and statements, just like how
scientists and logicians work. They can manipulate expressions, numbers, and
operations like mathematicians like Archimedes, Isaac Newton, Galileo, and
Einstein. This model is designed for practicing learning strategies including
tabulating and organizing facts, using thinking skills, abstract formulas, using
symbols, logical solutions to problems, solving (puzzles), discovering connections,
analyzing information and data, using graphics to organize and Analyze code (e.g.
analyze code and models), create and find drawings, conduct experiments, formulate
hypotheses.
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3. Musical Style:

It's a style of being able to constantly think about music, understand music, listen to
music passionately, and maybe even manipulate music. Caring and musical students
can not only memorize musical passages quickly, but also occupy a lot of space in
their minds (Beethoven, Mozart, Farid Atrash, Abdul Wahab). Etc. This style always
encourages practice in expressing learning strategies through singing or writing
songs or systematic hymns. (from content). In addition, you will develop or use
rhythm models as a tool for learning poetry, composing hymns, converting words
into songs, finding song titles that explain content interpretation, and identifying
representative musical genres. study. Create music games, use musical vocabulary
as working stories, set up instruments, imitate sounds, and incorporate ambient
sounds into classroom performances.

4. Bodily Style:

A person who is able to use their entire body or a part of their body (fingers, hands,
fingers, arms) to solve a specific problem, demonstrate a type of product, or create
something, the best examples of which are athletes of all types. This style is designed
to practice learning strategies presented in systematic dance pieces (with movement).
Perform continuous motion) dynamics history. role-playing game. Reenact sitcoms
or targeted dramas. Tradition. Preparation of drafts and models. Representative of
martial arts. Put together a puzzle (a mysterious story, a focused sports description).

5. Visual / Spatial Style:

He was a man who could imagine the world of space in his mind, much like a sailor
or a pilot roaming the vast world of space. This imagination enables him to use it in
science and art, and if he turns to art he can become a sculptor, painter, or architect.
Some sciences focus on this skill, such as topology and anatomy. Michelangelo and
Leonardo da Vinci's "Casso" is a good example. This style is mainly about practicing
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learning strategies such as creating infographics, ads, charts, or movies, videos, photo
albums, and poster templates. Create cards and models with colors and shapes to
develop or use targeted imagination. Learn about colors. Watch educational movies.
play machine.

6. Self-centered Style:

They are the ones who know something about themselves. They look for their own
interests - they have depth and self-understanding, they know who they are, they
know what they can do, what they want to do, what they are attracted to, and what
they should avoid. As teachers, we call on our students to understand themselves
because they are prone to frowning. They also tend to know what they can and cannot
do, they like to know where they are going and if they need help, and they are very
focused on their inner dreams. This style is also designed to practice study strategies
presented in a journal or personal newspaper. in which he updated his short- and
long-term goals.

7. Social Style: Interpersonal:

It's someone who is able to understand other people's ideas, mediate their conflicts
and lead them. It's a skill we all need, but it's essential if you're a teacher,
businessman, doctor or politician. Anyone who deals with people should be
competent and competent in the social environment in which they live. This style
also involves practicing learning strategies (feedback) provided by the teacher or
classmates. He values the feelings of others and shows empathy for others.
Furthermore, he is able to communicate with others fluently, i.e. H. He can cooperate.
Be open to feedback. Understand the motivations and needs of others. Have
cooperative learning strategies. Participate in group projects. He teaches others new
things. He acts, can imitate, can learn from people outside the school, and can express
his own opinions and techniques. Define rules for group work.
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Factors that Affect the Learning Process

I will explain these essential elements or factors of learning (learning and thinking
skills) in detail Experience:

It shows a situation that a person has experienced and been affected by as if they
were aware of the feeling and what caused it. It is everything that affects a person's
behavior from the outside and causes him to have feelings or consciousness.

e Practice:

A relatively structured experience. Repeated occurrence of the same or similar
responses in relatively structured environmental situations. For example,
extracurricular activities.

In the kit, we have two types of exercises:
- Practice to remember.
- Practice to improve.
Practice memory (learning and thinking skills)

It is intended for examination only by students studying the subject. He memorizes
the definition of a word - its meaning - a rule, but can't remember anything the next
day or on the day of the test. To achieve this goal, students think of repetition not just
once, but multiple times. This type may result in insufficient learning.

Studies have shown that learning is more effective if it is linked to:

1. personally essential things.

2. Things that are of great personal benefit.

3. Finally, if he learns it in order to understand it, rather than just memorizing it
without understanding it.
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Practice to improve. The goal is not just to repeat what he did, and this type is
required because he is practicing the skill he wants to improve.

e Training:

It is the most organized, concrete, and fluid form of experiencing the organized
situations an individual faces. Most academic subjects involve a series of exercises
designed to enrich the student's experience.

e Maturity:

The general meaning of maturity is such-and-such (maturity), which means that all
behavioral and mental abilities of a person have been fully developed. This concept
IS incorrect because maturity in the scientific sense refers only to physiological
changes, i.e., general muscular, physical and neurological maturation.

Maturity: A progressive process involving regular, predictable changes independent
of experience, training, and practice. For example, a child crawls before sitting,
stands before crawling, and walks after standing. This depends on the environment,
so this is maturity. It refers to the innate factors of human behavior, which in most
cases manifest themselves as physiological changes in the structure and function of
organisms due to genetic factors. For example, we notice that the child is gaining
weight and has tight muscles. These are some aspects of his maturity. These changes
must occur before specific behavioral patterns emerge. We conclude that maturation
occurs when most children of the same age develop semi-permanent behavioral
changes without the opportunity for training. Maturity is a continuous process of
inner growth that occurs unconsciously.

The effect of maturity on learning is that unless an individual reaches sufficient
maturity, they cannot learn. It is unreasonable to force a child to write before his
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finger muscles have matured, or for a teacher to speak to young students in abstract
words and meanings.

In the learning process, maturity is the prerequisite for a person to be willing to learn.
Some people believe that the absence of congenital disabilities is the only
requirement for the learning process, but this is not the case. (11).

Other Factors Affecting Learning Apart from the four factors discussed above
(Experience — Education — Practice — Maturity), other factors influence the learning
process, namely:

e Motivation: (Learning and Thinking Skills)

An internal state that enables behavior to be stimulated, directed, and organized
toward specific goals. There is an essential point in the learning process, which is
the goal. The goal is always to satisfy the learner, and this feeling may be a result of
the teacher's use of the word "right." Adult feelings of contentment and acceptance
IS an essential example of the importance of contentment in learning and repetitive
behavior. Although a child may be punished for a specific behavior, he will repeat
the behavior at other times because he is so eager to get the adult's attention and
thereby achieve his goals. Or even a student who speaks the foul language to teachers
treats younger students poorly, plays games in class, and sacrifices teacher and
school approval to gain the admiration of their peers.

e Emotions:

A psychological state characterized by intense emotional characteristics
accompanied by rapid physiological changes. The difference between motivation
and emotion is that emotion is limited to describing responses that have an emotional
or unknown color. As for motivation, like stimuli that influence the following types
of emotional responses: aggression, fear, and anxiety.
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Experience: Situations that people experience and are affected by.

Practice: It is a relatively structured experience that involves repeating the same
responses in similar situations.

Training: This is the most organized type of experience.

Maturity: A progressive process that results in regular, predictable changes
independent of experience, practice, and training.

Motivation: an internal state that causes behavior to be stimulated, organized, and
directed toward specific goals.

Emotions: It is a psychological condition characterized by intense emotional
characteristics accompanied by rapid physiological changes.

Types of Learning
Learning can be divided into three main types: (Al-Aboudi 1434, p. 22)
1- Competitive Learning

Competitive learning is considered to be one of those aspects of subject-focused
learning in which the learner's position is negative. The lecturer is the primary source
of learning as he provides information to the learners and assessment is standard.

Individualistic Learning

It is the trust in learners to work independently of each other and in their ability to
complete assigned tasks on their own. The learner's motivation to complete the tasks
assigned to him must be aroused on the basis of his unique talents. The role of the
teacher here is to design the course so that the learner is not distracted, provide him
with the necessary learning tools and answer his questions.
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2- Cooperative Learning

Many researchers interested in education emphasize the effectiveness of cooperative
learning. Cooperative learning improves learners' motivation and ability to think
critically. The focus is on teamwork, focusing on teamwork among learners and
using these relationships to inspire learning.

Stages of Learning

Research shows that learning occurs in three primary stages, which can be expressed
as follows:

1. Acquisition stage: This is the stage in which the learner engraves the learned
material in their memory.

2. Storage stage: characterized by the storage of information in memory.

3. Retrieval Phase: This is the ability to extract information stored in the form of a
response.

To understand the psychological importance of learning, you need to know what you
can't learn. Learning is more than just what happens in the classroom. But learning
happens continuously in our daily lives, not just doing everything well. Mistakes are
also seen as learning. Learning is not limited to skills and knowledge, but also
includes learning emotions and attitudes. Learning is a continuous change in the
learner's behavior. The result may or may not be intentional. It’s not intentional, but
interspersed with interactions and experiences. But changes due to maturation do not
belong to learning, nor do they include temporary and urgent changes due to hunger
and fatigue.

e Active learning

Learn more about active learning:
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It is an educational philosophy based on the learner's positive attitude towards the
educational situation and includes all teaching procedures and educational practices
aimed at activating the learner's role, since learning takes place through research,
work and experimentation, and the learner's autonomy To enhance access to
information, mastery of skills, and formation of attitudes and values.

Active learning does not focus on rote memorization but cultivates problem-solving
abilities and thinking as well as teamwork skills.

e The importance of active learning (Manal Hassan, 2016, p. 120)
1. Improve learners’ integration in the learning process.

. Motivate learners to increase and diversify production.

. Stimulate social relationships among learners.

. Develop expression skills and self-confidence.

. Encourage learners’ love of thinking and research.

. Stimulate the desire to learn and master.

. This allows you to discover learners’ tendencies and meet their needs.

o ~N oo o1 A W DN

. Provide learners with vivid and compelling educational situations (24).

Conclusion

e The questionnaire for students and majors of the Department of Mechanical
Engineering/Baiji Petroleum Training Institute is shown in Table (1), and the
format of the questionnaire is shown in Attachment (1).
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Table no (1): Objective of the questionnaire

No. | Jurisdiction stage Number of
students

1 Industrial safety The first | 9

2 Pumps and turbines The first | 12

3 Gas and electric welding The first | 6

4 pipelines The first | 6

1. Strengthen theoretical learning, combine it with practical learning, and find out
the real reasons and motivations for students' learning. Determine the percentage
based on the answers, as shown in chart (1).

2. Strengthen the connection between theory and practice to find answers that
students prefer. Determine the percentage based on the answers, as shown in
chart (2).

3. Strengthen theoretical learning through practice and determine students’ ability
to read books outside the syllabus. Determine the percentage based on the
answers, as shown in chart (3).

4. Integrate theory with practice and gain an in-depth understanding of the quality
of teaching materials and students’ tendencies. The answer is used to determine
the percentage, as shown in chart (4).

5. Combine theoretical learning with practical learning to understand students’
learning styles. Determine the percentage based on the answers, as shown in
chart (5).
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Chart No. (1)
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Chart No. (2)
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B Explanation and reading
B Watch drawings and videos
B Explanation of viewing the experience on devices
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Chart No. (3)
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Chart No. (5)
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Abstract

Business Intelligence has become in the front of demanding technologies. Many
companies need technology to adapt to changing requirements, to deal with rich
amounts of data; to get correct information, analysis data, and finally to quickly
support decision-makers. Developing an agile Bl application can be defined as a
short-delivering software application. This process is based on frequently adapting
to changing requirements, involving customer participation, and delivering high-
quality applications. Agile teams need a set of reliable metrics to measure their
performance at different three levels: functionality, content, and scalability. This
paper proposes Goal Question Agility Metrics that can be used in measuring the
performance of agile teams working in developing business intelligence applications.
GQAM is based on the Goal Question Metrics method that was developed by Victor
Basili in 1994 [19]. In addition, GQAM depends on agile and Bl concepts. GQAM
proposes a set of metrics that are used to measure performance. The GQAM will be
subjected to experiments using a real data set in the future.

Keywords: Business Intelligence; Software Application; Agile Methods; Goal
Question Metrics; Team Performance.
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1- Introduction

The rapidly changing in the world market, business rules, uncertainty data sources
and shifting customer preferences represent challenges between competitors. That
means the organizations live in the race to get competitive advantage. They
frequently require decisions in a short period [1]. These decisions are based on
updated reports with new data set, the ability to drill down the reports, keeping
historical data, visualization reports, and statistical analysis [6, 20]. Business
Intelligence (BI) is a successful way for organization to be intelligent to improve
performance, increase the revenue, create good customer relationships, and support
decision making [61]. BI is defined as a set of methodologies, processes,
architectures and technologies that transform raw data into meaningful and useful
information used to enable more effective strategic, tactical, and operational insights
and decision-making as shown in figurel [18, 63]. Bl application is different from
the traditional application [62]. Bl application has adaptive and dynamic nature. It
continually changes to answer new and different business needs. In addition, it begins
small and grows incrementally. In Bl application, business users and technical team
work together closely.

Bl is an umbrella for different technologies [2, 3, 8]:

e Data sources: various data sources represent challenges for customers.
Customers become untrusted in the new data set. These come from duplicate
reports, replaced trained trusted data set, and new reports.

o Data Warehouse (DW): collects data from different sources into a single place.
ETL tool is used to extract transaction data and collect them in DW. DW is
defined as “it is a simple, complete and consistent store of data obtained from a
variety of sources and made available to users in a way they can understand and
use it in a business context”. DW is a multidimensional data structure. The data
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set comes with different structures: structure, semi structure, and unstructured.
Normally, technology tools are designed to specific data type.

e Data mart: is the access layer of the data warehouse. It is used to get data out to
the users. Data extracting is related to single department for decision makers. The
data warehouses and data marts are needed together because the information in
the DW is not organized in a way that makes it easy for companies to find what
they need.

e OLAP: allows faster generation of new reports, which analysis the data and
support decision making.

e Reports: is statistical and visualization analysis in a unified format.

Bl environment can be divided into data warehouse and analytical environments. The
data warehouse is limited to build the BI architecture. An analytical environment
(i.e., OLAP, Reporting) is considered to analyze the current business and forecast the
future [62].

Building successful Bl applications are based on four factors which are [67]:
adaptability, cross functionality, multi project, short delivery, and end users’
involvement. Adaptability means that Bl methodology facilitates the change and
manages business process and services. Cross functionality means that the team
should be cross functional and self-organizing. Bl methodology is not limited to
technical staff. It needs multidisciplinary team. Multi project means that the ability
to apply more than one project and in parallel. Short delivery means that the delivery
time is a critical factor for successful Bl application. The business managers and
decision makers take decisions in a short period.

The traditional software development life cycle doesn’t match the BI requirements.
It spends a lot of time in the requirement elicitation. They aren’t determined fully in
the early stage of project. It causes long time of delivering applications [7]. The end
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user’s role ends at requirement elicitation. The agile methodologies have a dynamic
and adaptability natural. The agile methodologies are based on some principles [8]:
changing requirements, incremental delivery, and user participation.

There is a necessary for combining the agile methodologies and BI. Bl application
can be divided into small iterations based on user stories. Each story represents
“release”. Finally, these releases can be integrated into one project. Agile Bl is based
on “Think Big Start Small” approach, and no end of BI project. The agile Bl is a
current demand for the most business companies. However, the number of research
papers in agile business intelligence area is little.

Since agile BI application represents multi tasks application with multiple goals.
Teams need to measure their progress in the development cycle. Teams try to be on
the right track and have the ability to correct the plan or add new functions in the
next increment. Teams try to answer the following two questions. Can teams use
guidance for choosing the right way for tracking the business? How can teams ensure
that business incorporation with agility solutions fed the project success?

This paper guides teams with metrics they needed and provides a framework for
directing them to achieve business goal. So, measurements will be more reality and
good indicators for the current business environment. In this paper, the researchers
use GQM to determine the goals of system and metrics that can be used to evaluate
the goals. In addition, the metrics show whether those goals have been met. This
paper proposes goal question agility metrics (GQAM) to help teams to draw blueprint
for measuring their progress in the development of agile business intelligent
application. The researchers will conduct with almost Bl organizations via online
survey or the meeting and the interviews to collect the measurements and evaluate
GQAM in real business intelligent applications in the future.

73

IJFAES, VSRP Publishing, UK E-ISSN 2977-1498
https://ijfaes.vsrp.co.uk https://doi.org/10.59992/1JFAES.2024.v3n1p3



https://ijfaes.vsrp.co.uk/
https://doi.org/10.59992/IJFAES.2024.v3n1p3

International Journal of
Financial, Administrative,
and Economic Sciences

(JFAES)
Vol. (3), No. (1)

dallall a glall 4l gal) ddaal)
dgalaiBy) g 4y Y

(1) suaadl ¢(3) Yl

IJFAES
January 2024

This paper is organized into six sections: section 2 explains the agile business
intelligence, section 3 introduces the related works, section 4 introduces the goal
question metrics and section 5 introduces GQAM for agile business intelligence.
Finally, conclusion is introduced in section 6.

2- Agile Business Intelligence

Agile Bl can be defined as a fast and flexible process that uses agile method to enable
rapid development and allow companies to be intelligent and support strategy,
tactical, and operation insight [21, 22]. The agile means the ability to adaptability.
There are seven agile methods: Scrum, Dynamic System Development Method
(DSDM), Crystal Method, Feature-Driven Development (FDD), Lean Development
(LD), eXtreme Programming (XP), and Adaptive Software Development (ASD).
The Scrum and XP are commonly used in the business intelligence applications [16].

2-1 Success Factors of Agile Bl

There are many success factors of agile Bl applications. In [26, 33] the authors
summarized the success factors as follows:

a) lterative development cycles.

b) Automate ongoing Bl processes: Agile Bl development teams must automate
any repetitive tasks/processes to allow more time and focus on developing and
delivering software.

c) Agile BI project should be more flexible and responsive to meet changing
consumers’ requirements. In yellow fin survey [64], 45 % of respondents said
that their current BI applications were ‘“somewhat difficult to learn and
navigate”. 77 % participants stated that they do not have access/cannot create
custom reports independently and must ask data analysts to generate reports
for them.
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d) The team workers should be cross functionality, self—organizing and powerful.
They should consist of the following team: customer representatives such as
product owner in scrum, Data analyst, Report developers, and ETL
developers. The success factor for team worker can be summarized as [66]:

e Team worker with high competences and experiences
e Team member with great motivation

e Team workers understand well agile process.

e Coherent and self-organizing team.

e Good customer relationships.

2-2 Agile Bl Framework

The authors in [28] proposed agile Bl framework. The framework highlights
the agile Bl strategy and the related activities. It is based on the best practices of Bl
projects. This framework combines the advantages of waterfall software
development (i.e., discovery phase) and the advantages of agile method (i.e.,
modeling in design phase and development phase). It consists of the four phases as
follows:

e Discovery Phase: The Bl requirements are not always clear to stakeholders. The
stakeholders need automated tools to increase understanding or analyzing of
requirements. The stakeholders can use outlining business questions techniques.
These techniques provide insight into data sources, dimensions, and facts needed.
Data profiling techniques are data demographics and descriptive statistics such
as: frequency distribution, high and low values, blank attributes and records,
exceptions to domain values, dependencies between attributes, unknown
constraints, mean, median, mode, and standard deviation. The knowledge gained
from analyzing data demographics provides the basis for data quality metrics and
can be used later in the remainder phase of life cycle.
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e Design: It begins with drawing Bl architecture diagram. It includes data models,
data flows, process flows, and infrastructure diagrams. Architecture decisions
can’t be easily reversed once implemented. The prototype and proof of concept
(POC) can be used in validating architectural decisions. Design phase consist of
iterative modeling and mapping activities. Modeling activity prioritizes
requirements, data demographics, and provides a stable scope for the increment.
Mapping activity is also known as a source to target mapping. The source to target
mapping will be evolutionary frequently within the scope of the increment.

e Development: The goal of development is to deliver working software
frequently. In Bl, development deliverables maybe ETL processes analysis, and
data warehouse or reporting capabilities. In development, stakeholder can refine
requirements, and design. Stakeholders can also confirm information results
through validation of business rules and verification of output.

e Deploy: In agile methods, testing occurs constantly through the interactions of
stakeholders. A regression test suite for the Bl system is essential for Bl project.
The incremental delivery approach provides new functionality in next increment
and ensures the validity of existing solution.

2-3 Technology Tools of Bl

It is useful for teams to use information technologies for the success of BI
applications. However, the unsuitable or slow technology tools lead to the failure of
Bl projects. The choice of a technology tools to be used in Bl application is based on
the following criteria:

e Easy-to-use: Business users must be able to create and distribute their own
reports and perform analytical queries without the need for IT support.

e A single integrated application: All the components of the Bl tool should be
accessible via a single unified interface.
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e Able to connect and report off multiple data sources: In-memory analytic tools
[65] eliminate the need to store pre-calculated data in the form of OLAP cubes or
aggregate tables. It provides business users with faster analysis and access to
analysis of large data sets, with minimal data management requirements.
Business users: have access to self-service analysis and IT departments can
spend less time on query analysis, cube building, aggregate table design, and other
time-consuming performance-tuning tasks.

Fast communication: Business and IT leaders agree that the technology is the
primary drivers of agile BI. Agile Bl can be defined from technology point of
view as the ability of a business to adapt rapidly and cost-efficiently in response
to changes in the business environment. The cloud computing and virtualization
technologies are means of fast communications and management system in single
location. 72% of respondents have deployed cloud computing. They believe cloud
plays a key role in IT agility [29] shows the cloud computing enhances IT agility
that leads to leverage business agility and therefore corporate performance. There
is a direct relation between cloud computing and business agile. The cloud
computing can be implemented as private or public or both. The hybrid cloud
computing is a more cost saving. It is benefits to companies that they consider
unpredictable change in business environment. Hybrid clouds mean common
platforms, management, and security [32]. Virtualization means the ability to run
more than one “logical machine” on a single piece of hardware [30, 31]. With the
virtualization, it can become possible to run two or more completely different
servers and databases on a single piece of server platform. The virtualization
means saving money on hardware, fast time to deploy the applications and reduce
test cycle.
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2-4 Business Analytic Solution

Bl applications are based on data warehouse and business analytical tools. If the users
in a business organization work across large amount of data and applications with
only spreadsheets as the interface between them [65]. There are several problems
appears: lack of visibility or unclear the critical data, disjointed group problem-
solving, and delayed decision making. The need to new analytic solutions is critical
for business users and these solutions must be characterized by: easy-to-use
interfaces, high-performance analytics, free application configuration, scalability,
and IT-friendly and low-maintenance environment [35]. This solution guarantees the
following:

a) The integration between all components, all data, and metadata across different
applications.
b) Each user can ask and report from the same interface without move to another
application and without face multiple user interceptions.
c) Business analytics solutions provide advanced features for quick analyzing and
reporting such as
e Customized interfaces with the ability to browse reports and to use templates
for planning and analytical applications.
e Basic tools such as wizards, workflow, visualization, and pre-built databases.
e The ability to change variables or the business model. The ability to see the
changes and to compare them with historical data or other applications.
e The ownership and users can work together to develop, adjust, and maintain
business models.
d) Concurrent read or write for planning processes.
e) Parallel scenarios and assumptions with on-demand recalculation.
f) Instantaneous availability of model or data changes.
g) Multi-dimensional data analysis.
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h) The solution should support dozens to hundreds of concurrent users.
1) Easy to install, deployed, and running in a matter of weeks.

3- Related Works

This section introduced the related works in agile Bl. Some paper discussed the agile
Bl to enhance, and success Bl projects. Other papers try to track the performance of
teams in BI applications. In addition, agile BI was mainly discussed in the non-
academic discussion.

e The authors in [68] followed the maturity model and developed model for
assessing their Bl application and how it could reach the best performance level.
The Pilot test and the empirical investigation carried out to validate their maturity
model for Bl application. They concluded that the stages were determined by
technical aspects that are more advanced than other stages that were processed
and related to people. The basic maturity level in the last stage proves the
Moroccan small and medium-sized enterprises have to launch a new project to
improve their Bl application.

e The authors in [4] addressed the question: how could agile Bl be broken down
and defined with success metrics that take into account the particularities of BI?
They followed exploratory and qualitative research design for answering the
pervious question. They conducted interviews with a number of companies under
two extensions levels. The study concluded that, it was advisable to split agile Bl
according to architectural layers into data acquisition agility, data storage agile
Bl, data analysis agility, data administration agility, and frontend agile Bl. As
well as it is advisable to split agile Bl into content, functional, organizational, and
scalability. It was advisable to differentiate between agile Bl measures with
respect to the architectural. Finally, they contributed that the developed indicator
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system was designed to support the steering of Bl approaches under agile
objectives. Agile Bl issues could be expected to gain further extension.

e The authors in [23] discussed the most comprehensive way how a set of existing
complexity metrics of software were modified and adapted by researchers to
provide useful information on complexity of the BPM. They followed GQM
approach for measuring the understandability and maintainability of BPM. In this
paper, the researchers agree with the authors that GQM ensures that each metric
has a purpose, and no metrics are defined without a purpose. The authors got
results by the survey with useful metrics for measuring the understandability and
maintainability of business process model, introducing the best useful metrics.

e Theauthorsin[12] introduced the assessment model for assessing data warehouse
projects for agile methodology. They conducted with real projects. The
challenges would face poor data quality, user acceptance testing carried out on
historical data and uncovered pattern that didn’t discover in the requirement and
changing requirements. The agile methodology avoids some failure projects.

e The authors in [69] proved the importance of applying agile Bl in the business
organizations by identifying the future research challenges in that direction,
clarifying the levels of analysis, discussing agile Bl in terms of time, control and
information systems. The authors concluded the underlying problems of time,
control and information systems will remain a challenge for both academia and
industry because of an economic environment that was dominated by dynamic
change and increasing uncertainty.

4- Goal Question Metrics (GQM)

The GQM originated from the research of defect evaluations in the NASA 1984 [19,
25, 27]. GQM is one of the most powerful approaches for metrics definition [43].
GQM paradigm is a top-down approach and goal driven approach to define the goals
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behind measuring software processes and products, use these goals to decide
precisely what to measure (i.e., choosing metrics) [44], and evaluate the quality of
product based on the measurements. It consists of both a generic model and a process
that describes how to instantiate the generic model for a specific situation. Then how
to collect the measurements [49]. GQM approach consists of three steps:

e Step 1: Develop a Goal (Conceptual level).
o Step 2: Define the Questions (Operational level).
e Step 3: Metric (Quantitative level).

In step 1, the teams in business applications would be developed a set of corporate,
division, or project (i.e. development or maintenance) goals for enhancing the
productivity, and quality attributes (i.e. customer satisfaction, on-time delivery,
improved quality). The goals are frequently determined by brainstorming and
stakeholders' requirements [47]. On the other hand, the measured goal describes what
the knowledge to be gained from the measuring activity in order to make suitable
decision about the success or failure of related goal [45]. To formulate a goal, it must
be defined for a measured object for a variety of reasons with respect to various
quality models. In addition, it must be defined from various points of view and
relative to a particular environment [46]. More specifically, the goals should be
discussed the following items:

e Object: What is being examined?

e Purpose: Why object is being examined?

e Focus (issue): attributes being examined.

e Viewpoint: perspective of examination.

e Environment: context of scope of examination.

In step 2, the measured goals are defined in an operational and traceable way by a set
of quantifiable questions. Questions are used as guidelines for extracting the
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appropriate information to fulfill the measured goal [45]. Questions try to
characterize the measured object with respect to selected quality attributes. In
addition, questions describe either the quality attributes from the selected point of
view or the factors may impact on the quality attributes [48].

In step 3, questions specify the metrics that define what quantitative data need to be
collected in order to answer the questions [45]. Several metrics is determined by
answering the questions that provides contributions toward defined goals. Questions
can move the organization to new and different directions [42]. For this reason, the
executives need to treat the metrics as powerful agents of change. The metrics can
drive the unparalleled improvements or put the organization into chaos and
confusion. Therefore, the development teams need an aid for defining the right
metrics for each question. So that metrics could be classified into different types as
follow [36]:

Outcome Metrics: is known as lagging indicators. It measures the achieved e
goals. Formally the output of business activity is measured for a strategy that
is designed to achieve. For example, if the organization’s strategy achieves 12
%of the return rate. The outcome metrics might be return rate per month. They
measure a past activity that has already happened and cannot be changed [59].

e Driver Metrics: is known as leading indicators. They are tactical metrics.
Their purpose is tracking the progress of the current activity. The executives
can make necessary adjustments to meet or exceed the outcome for the period
[58]. They measure business activity at different periods in which the
outcomes are measured. For example: if an outcome metric is monthly sales,
a typical driver metric might be weekly or daily sales.

e Predictive Metrics: organizations often use the regression algorithms to
predict future outcomes. They are based on the current activity so the teams
can see whether they are going to meet targets at the end of period.
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e Activity Metrics: They provide additional context about the performance that
helps businesspeople to make suitable decisions. For example, activity metrics
include top 10 lists such as top 10 suppliers or bottom 10 suppliers are based
on time delivery.

e Risk Indicators: It differs from performance indicators which measure how
well something is being done. Risk indicators measure the riskiness of the
operations and of a business activity. A risk indicator provides an early
warning sign to identify the events that may harm the continuity of existing
processes. Risk indicators have goals associated with them like performance
indicators [60].

5- Goal Question Agility Metrics (GQAM)

GQAM is based on GQM for identifying set of metrics in a systematic way. GQAM
is applied on agile BI layers from the business point of view. GQAM is used the
division of agile BI into three layers as shown in figure (6) [4]. The functionality,
scalability, and content layers. The functionality layer means to quickly introduce or
evaluate a new analytic or frontend functionality. The scalability layer regards
various workloads in data analysis and data provision as well as resources. The
content layer considers data repositories. It is constructed with respect to the role of
agile in Bl applications. Bl could be also arranged in 3D cube layers by intersecting
the concept of agile Bl with previous the three layers.

GQAM can be described as follows:

a) Goal: "Improve the quality of functionality, scalability and content layers for agile
Bl internally and externally from the business point of view". The goal is
composed of the following:

e The object would be the internal and external layers of BI.
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e The purpose is improving the quality of functionality, scalability, and content
layers for agile BI.

e Issue would be the quality of the layers.

e The viewpoint would be from business perspective.

e Finally, the environment could be firms or organizations that apply Bl
solutions in their business works.

The researchers propose the following five questions:

e Question 1: Does agile Bl able to react to unforeseen or volatile requirements
of markets and customers?

e Question 2: Does the incorporation of agile with Bl save costs?

e Question 3: Do business users use appropriate tools and technologies?

e Question 4: How satisfaction is the stakeholders?

e Question 5: Are teams of agile Bl applications increasing their performance of
work?

The researchers propose a set of effective metrics that may provide the best answers
on the above questions that should be used for tracking the performance of teams in
agile BI.

In questionl, the teams concentrate on the market, consumers, requirements, and
delivering applications in high speed. Thus, the better metrics could measure the
impact of this question on the goal: timeliness of data delivery, replaying efficiency,
reporting time [21] and service level management (SLM) [50, 51]. Timeliness of
data delivery measures the replaying time for requests and market directions. Agile
Bl features are frequent appear in this metric. Bl must use the agile Bl to improve
the replaying time and the responding to rapid changing market requirements. On the
other hand, researchers should consider the efficiency that replaying phases.
Measurements should be considered to track its efficiency. However, reports should

84

IJFAES, VSRP Publishing, UK E-ISSN 2977-1498
https://ijfaes.vsrp.co.uk https://doi.org/10.59992/1JFAES.2024.v3n1p3



https://ijfaes.vsrp.co.uk/
https://doi.org/10.59992/IJFAES.2024.v3n1p3

International Journal of
Financial, Administrative,
and Economic Sciences

(JFAES)
Vol. (3), No. (1)

dllall a glall 4l gal) ddaal)
dgalaiBy) g 4y Y

(1) 39l ¢(3) slouad!

IJFAES
January 2024

be always updated and subjected to new changes and manipulations. Finally,
delivering services as mentioned in the standards as well as accurately measuring
performance guarantee service level management [51].

In question 2, business owners always seek for saving costs by using the ways that
promise the efficiency of the work. Costs could be represented in different forms i.e.
money, time, labor and so on. They were realized to the most effective metrics that
would give good insight about critical functions:quick Ratio[37], budget deviation
[40], service level management (SLV) [50] and reporting time[21]. Quick ratio
metric specialized in measuring how the organization can cope the financial
requirements specially the short- term. For example monthly bills or daily liabilities
and so on. The budget deviation metric focuses oncalculating the deviation value
from the original one. This metric can capture any deviation that would affect on the
budget. SLV and reporting time were explained in the previous question. However
researchers found that these metric affect on the organization cost (time). Therefore
researchers use these metrics for answering the question.

In question 3, Bl depends on technologies, techniques, and analytic tools for best
manipulating data as well as extracting useful knowledge and statistics for users [5].
Also, the processing of these data is a very important aspect for getting the
knowledge from the right source within convenient time [28]. This valuable
knowledge is the main core of the decision-making process [28]. Therefor
organization should take care of their technologies, tools, artifacts, and resources to
get the correct, useful, and appropriate information. Researchers propose these
metrics such as Data quality [12], Service outage duration [54] and Security-user
authentications [55].

Data quality often dictates the success of a Bl project [53]. The poor data quality has
tangible and intangible impact [12]. The poor data quality leads users to abandon the
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system and create considerable rework in deploying the Bl application [3]. Ensuring
complete and consistent data set the true foundation of the successful Bl
environment. Therefor measuring data quality is essential in tracking progress of Bl
systems. Reports and dashboards help to get full insight on data quality, compare it
and get its developments [52]. Also, service outage duration metric specifies the
technology that does not get in the way; this is the percentage of actual equipment
uptime relative to the total planned uptime. Security and user authentications
measure the confidential level of data and securing platforms.

In question 4, the most important stakeholders are highly effect on the progress of
the work from two sides: consumer side and the working team side [7]. It is worth to
be mentioned that introducing agile feature to our Bl system by default helping in
increasing the satisfaction of consumers and working team. Agile with its iterative
process gets the team working together to extract the most useful knowledge. On the
other hand, core agile Bl gives the capabilities that empower business users to be
self-sufficient in their Bl environment with little or no involvement from technology
professionals. Satisfaction from both sides is the important indicator for success or
fails the system. Thus, researchers introduce the following metrics that best measure
the degree of satisfaction. Metrics for this category often measure by surveys.
Metrics are velocity, team engagements [7], customer’s satisfaction [39], self-report
efficiency [13] and call Abandonment [40, 56].

Velocity metric measures the production that could be done by a team. Members
ought to be more productive when they do not have to waste time compiling reports
or searching for information that is now readily available through the BI platform
[11]. The effect should be measurable, at least for knowledge workers and targeted
categories of customer service and operations employees [57]. Team engagements
metric measures how employees feel about their jobs and the company. This
information is often obtained via a survey as it is a qualitative metric [39]. On the
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other hand, customer satisfaction metric is often captured in surveys after an
interaction with the helpdesk [11]. Also, Call Abandonment metric measures the
number of callers that hang up before they can be connected to an agent [56]. Finally,
the most important metric specialized with this question is self-report efficiency.
Self-report efficiency makes use of agile Bl feature by measuring the efficiency of
whether users could integrate with Bl processes and build their desired report and
dashboards [21]. It also depends on technology and tools (such as dash boards). It's
being used and their capability to integrate with external ads or applications [33, 13].
Report efficiency and aid should also be measured. All these metrics are often
measured by surveys.

In question 5, Performance metrics are a critical ingredient of performance
management. A performance management aligns the performance of the current
strategy. The Performance management harnesses information technology to
monitor the execution of business strategy and to help organizations achieve their
goals [15]. In other word, researchers must assess the performance toward achieving
goals. Chosen metrics help us to measure, monitor, and manage the effectiveness of
tactics and progress toward achieving strategic goals [2]. The metrics are variance
[15], attrition Rate/churn rate [40], security and users’ authentications [55], and
return-on-investment (ROI) [14, 37, 38]. Variance metric measure the gap between
actual and target values. The actual and target values are self-explanatory and usually
displayed with text.

Variance metric displayed using text or a micro bar chart or bullet chart. Variance
percentage is displayed against the targets [15]. On the other hand, attrition rate
(churn rate) metric measures the number of employees that leave over a certain
period; normally expressed as a percentage. High attrition rate will affect the
performance progress [40]. However, return-on-investment (ROI) compares the
magnitude and timing of investment gains directly with the magnitude and timing of
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costs [14]. A high ROl means that gains compare favorably to costs. Finally, Security
and users’ authentications metrics were defined in question 3 metrics, however
researchers found that the performance of Bl system also basically relaying on the
security and level of confidence must be felt as well as protecting data from harmful
things. Some metric would contribute in more than one question. Table (1)
summarizes the GQAM metrics distributed across agile Bl layers.

Table 1: Summary of GQAM
Gaoal improve the guality of agile BI layers internally and externally from the business point of view
Questions Metrics .-\ﬁe_r.ted
laver
Duoes agile BI able to react to the unforeseen or 1.1 Timeliness of data delivery Functionality
1 volatile requirements of markets and customers? | 1.2 Replaying efficiency Content
1.3 Reporting time
1.4  Service Level Management
Duoes the incorporation of agile with BI save 21 Quck Ratio Functionality
4 | costs znd time? 22  Budget deviation Content
n 2.5 FReporting time Scalability
24  Report changing time
Do business users use the appropriate tools and 31 Data qualty Content
3 | technologies? 32 Service outage duration Scalability
3.3 Security and user authentications
How sztisfaction 1s the stakeholders (team, 41 Team engagements Functionality
customer)? 42 Velocity Content
4 43 Customers satisfaction Scalability
44 Selfreport efficiency
45  Call Abandonment
Are the teams of agile BI applications ncreasing | 5.1  Varance Functionality
= | their performance of work? 52 Attntion Rate/chum rate Content
- 3.3 Securty and users authentications Scalability
5.4 Eetum-on-investment{E.OD

6- Conclusion

This paper introduces GQAM for measuring the performance of teams in agile Bl
applications. GQAM depends on three levels which are scalability, functionality, and
content. GQAM is based on GQM approach that has three parameters: goals,
questions, and metrics. The goal represents the thing that wanted to be measured.
Questions help to identify the metrics. Metrics are the quantification measures for
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goals. GQAM provides guidance for teams to achieve the desired performance in
agile Bl. GQAM depends on five questions that were introduced in respect to the
defined goal. Then a set of efficient metrics were chosen to answer these questions.
These metrics may provide the best answers for the questions and provide
measurements for the performance of teams’ works.
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