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Definition

Research:

The good researcher is not ‘one who knows the right
answers’ but ‘one who is struggling to find out what
the right questions might be!’

State of the art:

the current stage of development of a practical
or technological subject
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Mengapa Melakukan
Penelitian?

Berangkat dari adanya masalah penelitian
e yang mungkin sudah diketahui metode pemecahannya

 tapi belum diketahui metode pemecahan yang lebih baik

Research (Inggris) dan recherche (Prancis)
+ re (kembali)
+ to search (mencari)

The process of exploring the unknown, studying and learning new
things, building new knowledge about things that no one has

understood before
(Berndtsson et al., 2008)
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Apa Yang Dikejar
di Penelitian?

Research is a considered activity, which aims
to make an original contribution to knowledge

(contribution to the body of knowledge, in the
research field of interest)

(Dawson,
2009)




Bentuk
Kontribusi ke
Pengetahuan

Kegiatan penyelidikan dan investigasi terhadap suatu
masalah yang dilakukan secara berulang-ulang dan
sistematis, dengan tujuan untuk menemukan atau
merevisi teori, metode, fakta, dan aplikasi

(Berndtsson et al., 2008)




Kontribusi ke
Pengetahuan vs
Kontribusi ke
Masyarakat

Kontribusi ke masyarakat tidak secara
langsung bisa diukur, karena itu tidak
dimasukkan ke tujuan penelitian, tapi ke
manfaat penelitian




Apa 1tu
Penelitian?

Penelitian dilakukan karena ada masalah
penelitian, dimana masalah penelitian
sendiri muncul karena adanya latar belakang
masalah, yang terlahir dari masalah
kehidupan

Penelitian dilakukan secara terencana,
sistematis, berulang-ulang dan terukur

Penelitian harus memiliki orisinalitas
(originality) dan kebaruan (novelty), serta
menghasilkan kontribusi yang orisinil pada
pengetahuan dalam bentuk menemukan atau
merevisi teori, metode, fakta, dan aplikasi




Pengembangan Software vs
Penelitian

Membangun software bukanlah tujuan utama penelitian, hanya testbed untuk mempermudah kita
dalam mengukur hasil penelitian

« Tidak ada listing code, UML atau screenshot software di paper-paper journal
(SCOPUS/Wo0S), kecuali penelitian tentang perbaikan paradigma pemrograman, analisis
design, dsb

Ketika pada penelitian kita mengusulkan perbaikan suatu algoritma (proposed method)

« Bidang image processing, topik penelitian face recognition, memikirkan perbaikan
metode/algoritma untuk pengenalan wajah dengan akurat/efisien

« Bidang data mining, topik decision tree, memikirkan perbaikan algoritma decision tree
sehingga bisa memprediksi (klasifikasi) dengan lebih akurat

« Untuk mempermudah eksperimen dan evaluasi, kita menulis kode program (software) untuk
menguji dan mengevaluasi performance dari algoritma yang kita usulkan




Peneliti itu boleh salah

* salah hipotesis

* salah analisis

Karakter

« dsb

P eneliti Tapi peneliti tidak boleh bohong atau

menipu

* mempermainkan data

« manipulasi hasil pengolahan statistik
» dsb




Klasifikasi
Penelitian




= . Pendekatan

1.Pendekatan Kualitatif
2.Pendekatan Kuantitatif

e 2. Metode

° e ® 1.Metode Penelitian Tindakan
KlaSIflkaSI 2.Metode Eksperimen
3.Metode Studi Kasus

Penelitian

— J.Jenis

1.Dasar vs Terapan
2.Eksplanatori vs Konfirmatori

3.Deskripsi vs Eksperimen vs Korelasi




1. Pendekatan

1.

2.

Pendekatan Kualitatif:

Dari ilmu sosial, konsepnya peningkatan pemahaman terhadap sesuatu, dan bukan membangun
penjelasan dari sesuatu (Berndtsson et al., 2008)

Sifatnya subyektif, berorientasi ke observasi tanpa dikontrol, dan secara umum tidak ada
generalisasi (Blaxter, Hughes, & Tight, 2006)

Dilakukan bidang sistem informasi, dengan metode penelitian seperti “studi kasus” dan
“survei”, berbasis pola alur induktif

Pengamatan terhadap
obyek penelitian

~ (Khusus)

Pendekatan Kuantitatif:
Dari ilmu alam, konsepnya bagaimana sesuatu dibangun dan bekerja, dan membangun penjelasan
dari sesuatu

Menghasilkan konsep
atau teori baru (Umum)

« Sifatnya obyektif, berorientasi ke verifikasi, observasi yang dikontrol, dan secara umum ada

generalisasi (Blaxter et al., 2006)

« Menggunakan skala numerik, berbasis pola alur deduktif-induktif

Kumpulka | _ | Rumuskan 5 Tarik
: Hasilkan _ _ Uji
n Teori Konse Hipotesis Hiootasis Kesmpula
(Umum) k > (Khusus) > n (Umum)
- 4 b _/dlLSSO\ 3)

12
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1. Penelitian Tindakan
2 M t d e Studi berupa monitoring dan pencatatan penerapan sesuatu oleh peneliti secara
. ctodac hati-hati, yang tujuannya untuk memecahkan masalah dan mengubah situasi

(Herbert, 1990)
« Penelitian Tindakan Kelas (PTK) di bidang Pendidikan

2. Eksperimen

* Investigasi hubungan sebab akibat dengan menggunakan ujicoba yang dikontrol
Projects in Computing oleh peneliti
and Information Systems

« Melibatkan pengembangan dan evaluasi
« Penelitian bidang Science dan Teknik

3. Studi Kasus

« Eksplorasi satu situasi secara mendalam dan hati hati
(Cornford and Smithson, 2006)

 Penelitian bidang Sosial, Ekonomi, Politik

4. Survei

e Pengumpulan data dari populasi yang bisa diukur, dengan cara yang ekonomis
(Saunders et al., 2007)

« Melibatkan penggunaan kuesioner dan interview

(Dawson, 2009)




Computer Science (CS),

Information Systems (1S)

and Cybersecurity (CY)
Research
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P, Questioner For User Interaction Satisfaction (QUIS)

Standardized User Experience Percentile Rank

Metode SUPR.0)

PengUkuran System Usability Scale (SUS)
User
EXp erience Software Usability Measurement Inventory (SUMI)

User Experience Questionnaire ( USQ)




UEQ

User Experience Questionnaire

A fast and reliable questionnaire to measure the User Experience of interactive products.
Available in more than 30 languages. Easy to use due to rich supplementary material.

What does it measure?

The scales of the questionnaire cover a comprehensive impression of user experience. Both classical usability
aspects (efficiency, perspicuity, dependability) and user experience aspects (originality, stimulation) are

measured.
Attractiveness Perspicuity Efficiency
Overall impression of the product. Do Is it easy to get familiar with the Can users solve their tasks without

users like or dislike it? product and to learn how to use it? unnecessary effort? Does it react
fAact?
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Download

This section list all materials required to work with the UEQ. Everything is completely free of charge.
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Handbook Questionnaire (PDF) Data Analysis Tools
Describes the most important facts The User Experience Questionnaire in Two Excel-Sheets that make the
concerning the usage of the UEQ. all language versions as PDF. analysis of your results easy.

Short version UEQ-S

A short version of the UEQ with just 8 items is available for some special application scenarios.

Questionnaire Data Analysis Tool (UEQ-S)
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Research Methodology

‘What data to collect (and what data to ignore)

*Who to collect it from (in research, this is called “sampling design”)

‘How to collect it (this is called “data collection methods”™)

‘How to analyse it (this is called “data analysis methods™)



https://gradcoach.com/what-is-research-methodology/
https://gradcoach.com/what-is-research-methodology/
https://gradcoach.com/what-is-research-methodology/
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Intellectual

discovery

S Formulate Do/don’t reject
» b » > .
Existing theory hypothesis Collect data Analyze data hypothesis
Example
All biological life All land mammals _ Study all lanc X All land mammal Null hypothesis
depends on water —» depend on water —» 5:9 i tﬁ ;p;: F'l‘:n ; —» species depend does not get
to exist to exist o on water rejected

on water
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and improvement of scientific and technological education by constituting a common space to share experiences
to all those who, somehow, are involved in the teaching and learning processes of engineering studies, in all

modalities.

S . S : : : g ; g i _ PRINTED EDITION
This journal aims at publishing two issues a year besides special editions. This scholarly periodical will serve as a

meeting space for teaching innovation of the academic community wishing to analyse or observe methodological

and pedagogical factors that may influence and enhance the learning experience of engineers.

Focus and scope
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Current boundary
of world

knowledge

Your knowledge
and understanding

( = Your learning

Contributions

«—— Contributions

i P knowledge
8_ = f\) and development
Vonnag
the < ~
search
World
knowledge
Search/ p
investigate ) 7
% » <. Discover > __, J
Contributions
to knowledge ‘
v
T x| P Communicate
R < o3 %, whatyou have

discoverad




A research field made up
of a number of articles,
books, documents, etc.

Paper A

/ Document A |

. PaperB IBrovokB oy

\\, /Paper D/
Mind A




Balancing five project
elements against one
another

Resources

|

Quality

4

Your project

P

Scope




identify this
search
definition as an
attempt to
answer the
following
guestions:

@® ‘What am | looking for?’

@® ‘Why am | looking for it?’

@® ‘How shall | set about it?’

@® ‘Where shall | start looking?’




What 1s

good
research

Open minds. You should work with an ‘open system of
thought’. Be open minded to the questions posed.
‘Conventional wisdom and accepted doctrine ... may
turn out to be inadequate’. Do not allow yourself to be
limited by pre-existing thinking.

@ Critical analysis. Examine data critically. Are these
figures correct? Have they been affected in some way?
What do these data really mean? Are alternative data
available? Are these data appropriate for the study we
are undertaking? Are there weaknesses in the data?
Can these data be interpreted differently?

@® Generalisations. Researchers generalise and specify
limits on the generalisations they identify.
Generalisation allows research to be interpreted and
applied to a wide variety of situations.




Artificial Intelligence

—

Application Al techniques

areas representation issues
Mundane tasks / \ \
Rule

Search Machine  Expert Semantic base;i Frames Predicate
techniques learning systems networks logic

Planning Vision Robotics systems

Knowledge Philosophical

Experttasks  Inductive  Artificial Genetic
Pattern Image learning neural algorithms
recognition processing networks
Medical .
diagnosis Prediction

Figure 3.2 An example relevance tree for the field of artificial intelligence




Analysis

/ -
Stages Synthegs Processes
Operations
Retirement
Activities / Waterfall
~ Spiral .
b , Models Prototyping
ocumentation Software
Quality engineering
Project _— SSADM
management Methods —_
SSM

Communications

Support
elements

DFD
\ x 00D
Prototyping

Standards Tools

/N

ISO 9000 ISO 9126 Microsoft® Project Evolutionary
Throw away
Quality management system ~__ Incremental
TQMm
Documentation system Experimental
Rapid

Figure 3.3 An example spider diagram for the field of software engineering




An example of a work

breakdown structu

re

AMMN stock
market project

Literature Develop Get stock . Complete
Eval n
survey ANN model markel data aluatio report
Literature Literature Train Use stock Analvses
search review ANN market models y
Investigate and Design Develop and Review Analyse and
evaluate ANNs ANM test ANN statistical tests evaluate
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State of The Art, Research Gap & Novelty

.odhly (2019)
....,., = |

Klein (2004)
Chenoweth & Hayes (2003) Research gap
‘ri Kellog (1996)

'ﬁ Flower, Stein, Ackerman, Kantz, McCormick & Peck (1990)

Proses Kognitif dalam Menulis

Qori Bereiter & Scardamalia (1982)

Feori Flower & Hayes (1980)




Tools

https://www.connectedpapers.c

om/

o CONNECTED PAPERS

Data Mining: Concepts and Techniques

Q O Expand
Orign paper

Data Mining: Concepts and Techniques
Jawel Han, M. Kamber 000
Data Mining: Concepts and Techniques —
Shides for Textbook — — Chapter 4 —

Juawe Has M. Karmber A Viss 2000

Data mining: peactical machine learming tools
and techniques, 3rd Edtion
| Witton,_ Eibe Framk, M. Hall 1999

lable freq P mining methods:
Jawe Haey L Lakshmanan, J P 2001
Frequent pattern mining: current status and
future directions

Jawel Han, Hong Cheng, Dang Xin, Xifeng Yan2007

ASSOCIATION RULES
Isabelte Ioch 2019
a 4
'1 e 1
y mning
Hongius L Ling Feng, Jiawe! Has 2000

Q. datamining

@) Grestod on Feb 202002

o
< Share W Follow About  Pricing Sponsors  Llogin (&)«

o/
Prior works Derivative works Torracred by ISAZU'G 9]
. Mining frequent patterns without
candidate generation

019

Sawe Han, J Pel Yewen Yin

ACM SIGMOD Conference e

7320 Chlations 0 sawve
onin ¥ © &
o Optngraph < Addorign

Mining freq P in i
databases, time-series databases, and many
other kinds of databases has been studsed
popularly in data mining research. Most of
the previous studies adopt an Apriori-like

didate set o and-est approach.
H . candidate et g is still
costly, especially when there exist prolific

pattems and/of long patterns. In this study,
we propose a novel freg P tree (FP-
tree) structure, which is an extended prefi-
troe structure for stonng compressed, crucial
information about frequent patterns, and
develop an efficient FP-4ree-based mining
method, FP-growth, for mining the complete
st of freq P by p frag
growth. Efficiency of mining is achieved with
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Dataset
https://archive.ics.uci.edu/ml/datasets.php
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Tools
Vosviewer
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OPEN KNOWLEDGE MAPS
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Publish or
perish




Classification

data

First degree. These are direct methods, where the researcher is in direct con-
tact with the interviewees and collect data in real time. This is the case with,
for example, interviews [162, pp. 277-282], focus groups [162, pp. 284-289],
Delphi surveys [38], and observations with “think aloud” and protocol analy-
sis [133].

Second degree. These are indirect methods where the researcher directly collects
raw data without actually interacting with the interviewees during the data
collection. This approach is, for example, taken in Software Project Telemetry
[78] where the usage of software engineering tools is automatically monitored,
and observed through video recording.

Third degree. These are methods where the researcher independently analyses
work artifacts that are already available. This approach is used when, for exam-
ple, requirements specifications and failure reports are analyzed, or when data
from organizational databases such as time accounting is analyzed.




Project
Scheduling

ID Task Duration Start End

1 | Preparing Problem Statement ? ? ?

2 | Understanding general requirements ? ? ?

3 | Meeting with my supervisor ? ? ?

4 | Literature Review ? ? ?

5 | Implementation ? ? ?

6 | Testing ? ? ?

7 | Writing Project Report ? ? ?

8 | Preparing Presentation 3 days 01/17/13 01/21/13




Time estimates for
example stock market

ANN project

Activity

Literature search
Literature review
Investigate and evaluate ANNs
Design ANN

Develop and test ANN
Get stock market data
Train ANN

Use stock market models
Review statistical tests
Analyse and evaluate
Complete report

Total effort

Estimated duration

8 weeks
4 weeks
4 weeks
4 weeks
2 weeks
1 week

1 week

2 weeks
2 weeks
4 weeks
8 weeks
40 weeks
(approximately 10 months)




Log activity
student (dataset)
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The relationship
between chapters

Introduction €——M___

Literature

review




Data
Presentation

MNUINnper or stuuerniis

Fail 1st
5% 7%

3rd
17%

Number of students

20 22 24 26 28 30 3. 20 25 30 :
Age (years) Age (year




Title, Author,
Abstract,
Keywords

Introduction

Results

Discussion/
Conclusion

References

Descriptive information that lets
readers search for an article.

What is the context for this praoject?

How does it fit in with other
research on the topic?

What is the research gquestion?

what did the author(s) do to
answer the research guestion?

What was the answer to the
question?

This is often shown in tables and
figures.

wWhat is the significance of this
project?

How does it fit in with what else is
known about the topic?

MMaterials the author(s) cited when
writing this paper.

WHY?

HOwW?

WHAT?

SO WHAT?




Terima kasih
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