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What You Know vs How much you know about it

What You
Know Undergrad

Everything

Ph.D.

Dops! You overshot it!

Nothing

A Littl AL How much you
tle ot Tknow about it

OMICS. COM

FIN |SH is better than perfect!

www.utm.my

F =i Research>>Master, PhD

MARRIAGE vs. The Ph.D.

Typical Length:
Begins with:
Culminates in a

Ceremony whers
you walk down
an aisle dressed

in a gown:
Usually enterad
into by:

50% end in;

Involves
exchange of:

Lintil death

do you part?

Marriage
7.5 years 7 years
A proposal  Athesis proposal

a job
Bitter doeorcs Bitter remorse
Viows K- how
If you're lucky If you're lazy
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) = Basic steps in conducting research

Pre-production M

Research Research
ldea Design

Analyzing Publication

Data Process

Fick atopic

Translate topic into Cluestion Freparation to conduct study Technical writing
Tranzlate into Hypothesis Recruiting subjects

Freemption search Conducting the study

Coding and entering data

Selecting the methodolagical approach Data preparation and screening
Operationalizing variables/materials Evaluating sample statistically
Crafting procedures/paradigms Evaluating matenals statistically
Determining sample Evaluating procedures statistically

Analyzing research Hypothesis
Interpreting the results
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Basic steps in conducting research

—_

 SELECTION FIELD OF INTEREST

 IDENTIFY AND FORMULATING THE PROBLEM

* REVIEW (READ A LOT, COMPARISON)

* AIM AND OBJECTIVES _

 RESEARCH DESIGN: METHODOLOGY, WHAT TO DO? HOW
TO START? PLANNING AND EXECUTION, TESTING,
EXPERIMENTAL WORK, SAMPLES

* DATA COLLECTION AND ANALYSIS

« TECHNICAL WRITING (RESULTS DISCUSSION, — AFTER
INTERPRETATION — to answer WHY?)

— BEFORE

www.utm.my
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" Research Design

/ Strategy
(type, purpose, time frame, scope, environment)

Data Collection
Design

C Data Collection & Preparation )
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Research Design

* MEANING- A research design is a systematic plan

to study a problem

A major issue regarding what, where, when, who,

which, HOW, WHY

www.utm.my
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- Research design summarizes the procedures for conducting
a study, including when, and under what conditions the data
will be obtained. This is to specify a plan for generating
empirical evidence that will be used to answer the research

guestions.

- The design of a study defines the study type, research
guestion, hypotheses, independent and dependent
variables, experimental design, data collection methods and

a statistical analysis plan.

innovative e entrepreneurial e global
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©OUIM Research design always gives the
answers of following questions :

 What is the study about ?

* Why is the study being made ?

* Where will the study be carried out ?
 What type of data is required ?

 Where can the required data be found ?
 What periods of time will the study include ?
* How many sample ?

* How will the data be analyzed ?

www.utm.my
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Need for research design

* Smooth progress of the project

* Yield maximum information with minimal
resources

* A better and more reliable result, validity

* Helps in identifying inadequacies and flaws
before commencing the study
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Good Research Design

* Yields maximum information (avoids collecting
unnecessary data)

 Maximizes reliability of results

* Provides firm foundation

* Helps organising one’s ideas

* Give chances to foresee flaws & inadequacies

* Incorporates by learning from others critical
comments & evaluation

 Researchers examine data critically

e Data valid and verifiable

 Researchers specify limits

www.utm.my
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— Experimental design involves:
Trial: Preliminary investigation

Observation: results must be carefully observed
and recorded. (include comments)

Systematic: the research is planned and done with
PURPOSE.

www.utm.my
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Quantitative

Experimental

* True experimental
¢ Quasi-experimental
e Single subject

Type of Research Design

Research Design

|

Nonexperimental
¢ Descriptive

¢ Comparative

¢ Correlational

¢ Survey

® Ex post facto

e Explanatory
¢ Exploratory
* Triangulation

Mixed Methods

Qualitative

Noninteractive
* Concept analysis
e Historical analysis

Interactive

¢ Ethnographic

* Phenomenologic
¢ Case study

¢ Grounded theory
e Critical studies
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Type of Research Design

* Fixed designs (quantitative) are normally theory driven;
otherwise it is impossible to know in advance which
variables need to be controlled and measured. Often,
these variables are measured quantitatively.

* Flexible designs (qualitative) allow for more freedom
during the data collection process. One reason for using a
flexible research design can be that the variable of
interest is not quantitatively measurable, such as culture.
In other cases, theory might not be available before one
starts the research.

www.utm.my
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& === One can split the overall research
design into following parts:

 Method of data collection to be adopted

— Primary data (collected for first time) or secondary (collected and
analysed by someone else)

— Observational design: the conditions under which observations are
to be made

— QOperational design: the techniques or tools by which the above
mentioned procedure is to be carried out

 Sampling design: the method of selecting items to be
observed, sample characteristics

e Statistical design: how many items to be observed and in
what manner analysed

www.utm.my
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Important Concepts

e Research Hypothesis
* Dependent Variables

* Independent Variables
* Extraneous Variable

www.utm.my
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Research Hypothesis

e A prediction or a hypothesized relationship is to
be tested by scientific methods

 Formal statement that presents the expected
relationship between IV and DV (Creswell, 1994)

* Ex “Null Hypothesis (Null)”, H
“Alternative Hypothesis”, H

0 (no difference)

1 (better, reduce or has different)
* Either reject Ho for H1 or accept Ho
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Variables

* A concept which can take on different quantitative values
is called a variable . Ex: “weight, height, income etc., are
examples of a variable”

* independent variable is the variable that is varied or
manipulated by the researcher

* dependent variable is the response that is measured

* Ex: “if we say that height depends upon age, then height
is the DV and age is the IV. Further, if height also depends
upon the individual’s sex — then, height is the DV and age
and sex are the Ivs”

www.utm.my innovative e entrepreneurial e global
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Extraneous Variable

* |Vs that are not related to the purpose of the study, but may
affect the DV are termed as Extraneous Variable (EV)

* Ex: “the researcher wants to test the hypothesis that there is
a relationship between method of compaction and the air
voids distribution within a sample. Here, compaction
method is IV and air void distribution is a DV. Mold
confinement may as well affect the air void distribution, but
since it is not related to the purpose of the study, it will be
termed as an EV”

e A study must be always so designed that the effect upon the
DV is attributed entirely to the IVs and not to some EV

www.utm.my
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In brief, a research design must
contain:

* A clear statement of the research problem

 Hypotheses, selection of dependent and
independent variables

* Procedures, tools and techniques to be used for
gathering information

* The population/sample to be studied

* Methods to be used in processing and analyzing
data

www.utm.my
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& X2 Factors influence research design

Time

Machine, testing, equipment, tools, method for data
collection and analysis

Budget, grant

Supervision

Review, journal, textbook, article

Narrow investigation, novelty

Flow Chart, Gantt Chart

Milestones and Dates

“When creating your gantt chart, milestones provide a very
easy way to see important dates at a glance. This allows others
who view your gantt chart to quickly see the big important
dates”

www.utm.my
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l | I I IM Stage 1 Characterization of Aaterial Propertes

UNIVERSITI TEKNOLOGI MALAYSI) (Bitumen  aggregate, recyeled asphalt
pavement (FAP), waste enzine oal)
|

— Evaluation of Binder Properties
age = ir
Virgin binder, B AP binder, waste Virgin binder, BAP binder, waste
engine oil, Rediset’ ™ WA engme ol Cecabase BT
(0%, 1%, 2%, 3%) (0%, 0.3%,0.4%,0.5%)

FLOWCHART v
_igeh{lgnigzgiﬁun

: . Short Term 2zed(RTFO
“Simple but briefly L;;; — (P.:n.-'}}

describe the whole i)
process or objectives” Tests

- Rotatonal viscosity
- Dhmamae Shear Rheometer (TSR]
(Frequency Sweep, Temperature Sweep, Creep
and Becovery, Multiple Stress and Creep
Recovery) (MSCE)
-  Chemical charactenzation (FTIED)
|

v

Stage 3 Evaluation of Mechanical Performance

h 4

Mixture Design (Superpave Method)

Cptimmum Bitumen Content (OBC)

Mechamical performance: Indirect Tensile Strength (IT5), ruthng resistance and resibent modulus
(Mz). Tenzile Strength Fatio (TSE) wath sample produced at lower temperature, Vialt and Immersion
tests.

www.utm.my
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Literature review and
preliminary investizations
- Eubbarisad mixtura dasien

UNIVERSITI TEKNOLOGI MALAYSIA Xoraw CT imarine studw

¥

Materials selection and mixture

desizn for specimen preparation
(Virgin and CERI mixtura)

X-ray CT scanning and
image analysis study

- Davalopment of imags procassing
and analvsis procadurss
¥ T X il ]
AMicro and mechanical ; {| Effect of robber addition
damage analysis L on the microstroctural
[ properties of asphalt
mixiures
¥ ¥ - CEM mixtures comparad
Mechanical behaviour Alicro-properties to conventional asphalt
[Btrass and strain) (Dlamags parameatars) mixturs
- Uniaxial monotonic - Differanca in 1‘
comprassiontast propartias bafors and —
- Indiract tensils fatine after tasting Different mixture design
tast - Crack formation variablas
quantification - Eubber content and size
- Bpecimen praparation
I I procaduras
¥ *
Comparison of the parameters
Ezlationships baterzen the microstructurs Particles dESfﬂpt{nr_l_and
and mechanical propertias : distribution of the diffarant
Walidation of the experimental rasults A " material phases
e ——— Dhamamed ghage e e Undamaged state
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@ UTM Gantt Chart of Research Activities
‘progress’

1t year 2 year
JJ A S ONDIJ F MAMIJJ] AS OND J FMA M

. Preliminary
investigation
Preparation and
characterization

evaluation of
materials

_ Binder evaluation
_ Mix design and
sample preparation
_ Performance Testing
_ Data analysis and
Report Writing

“Literature review??”
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Description

Preliminary Investigation

Preparation and characterization evaluation of materials
Binder evaluation

Mixture design

Performance Tests

Report writing and submission

www.utm.my

Date

31/08/2014

INN22014

30772014

IM02015

3140372016

31/05/2016

o 4 UNIVERSITI TEKNOLOGI MALAYSIA M i I e Sto n e S
“target or achievement upon completion”

Cumulative Project Completion Percentage(%)

10
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THANK YOU
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