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Eicaywyn otn MeBodoAoyia
‘Epeuvac




What does "Research” mean (1/2)?

« Insimplest terms:
— Search for knowledge
« A bit more elaborated:
— Scientific and systematic search for important information on a
specific topic
« Dictionary description:
— Careful investigation or inquiry specially through search for new
facts in any branch of knowledge

Sources:
The Advanced Learner's Dictionary of Current English, Oxford, 1952, p. 1069.
Kothari, C. R. (2004), Research Methodology: Methods and Techniques, (2" Edition), New Age

International Publishers.
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What does "Research” mean (2/2)?

« Scientific Description:
— The manipulation of things, concepts or symbols for the purpose of
generalizing to extend, correct or verify knowledge, whether that
knowledge aids in construction of theory or in the practice of an art

 Inessence:
— The art of scientific investigation

Sources:
The Encyclopaedia of Social Sciences, Vol. IX, MacMillan, 1930.
Kothari, C. R. (2004), Research Methodology: Methods and Techniques, (2" Edition), New Age

International Publishers.
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Optouoc Tnc Emornuoviknc Epeuvac

Tt elval n Emiotnuovikn Epevva?

Ernlotnuovikn €peuva (Scientific research) kaAeital n «ouotnuaTikn
Stadkaoior  KPUTkAC  OlepelivnonG  OUYKEKPLUEVWY  UTIOBECEWV
ovapopLKA LE EVOEXOUEVEC OXEOELC LETAED PALVOUEVWVY
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XapakTnpioTIKA ThG ETIOTNHOVIKAG
Epeuvac

» ZTnpLlleTal oTn CUOTNUATLKI LEAETN DOLVOUEVWY
» AoYOoAeltal pe TNV avakaAun VEQC YVWOoNG

» Xpnotlpomolel eldka epyoaela cuAdoync dsdoueva
» Ztnplletol oTNV AVILKELLEVIKA avaAuon

» Alvel Epudaon otnv avakaAuPn YEVIKWY opXwv Kat otn Sltatimwon
BewpLwv
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Objectives of Research

* Gain familiarity or achieve new insights with a phenomenon —
exploratory studies

« Portray characteristics of an individual, situation or group —
descriptive studies

« Determine frequency of occurrence or association with something —
diagnostic studies

« Test hypothesis of causal relationship between variables — hypothesis-
testing studies
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Basic Types of Research

 Descriptive vs. Analytical
(survey of now - analysis of existing data)

 Applied vs. Fundamental
(solving current problem - generalization and theory
establishment)

« Quantitative vs. Qualitative
(measuring phenomena - seeking motivations)

 Conceptual vs. Empirical
(development of theories - verification of
hypotheses)

 Variations of the above types




Aidkpion Twv gpeuvIv

Mny£c 2ul\oyn¢ Asbopévwy

ETULOLWKOUEVOC OKOTIOC

Aoylkn avaAuvon

Mapdpetpol mpoBARUATOC

Eidoc¢ eunelpikwv Sedopevwv

Xpovikog Opilovtag

MeptPaAlov €peuvag

Eumelpkeq
BLBALoypadLkeC
ALEPEUVNTLKEG
MNeplypadLKEC
EpUNVEUTLKEG
ETtaywyLKEC
ATIOY WYLKEC
NOToU paALOTLKEC
MePAUATIKEC

[MOLOTLKEC
MOOOTIKEC

ALOLXPOVIKEG
2 TOTLKEC

Epyaotnplakeg
Ertomnieg
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Typical Research Methods

« Library Research

(analysis of records and documents)
* Field Research

(observation, surveys, interviews)
« Laboratory Research

(analysis of small groups)




Research Process

Problem
definition

Literature
review

Hypothesis
formulation

Research
design

Data ‘
collection

Data
analysis

Interpretation
& reporting

L XO2
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Important Steps in Research

 Defining the research problem

 Designing the research
— Sampling procedure and selections
— Measurement and scaling techniques
— Data collection method selection

 Processing and analyzing the data
— Hypotheses testing
— Non parametric tests
— Variance tests
— Multivariate analysis
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Utilizing modern tools

Examples:

* Digital surveys
(e.g. Google Forms at al)

 Databases and Spreadsheets

(local or network/cloud databases,
MS Excel, Google Sheets et al)

 Statistical analysis software
(e.g. IBM SPSS, Minitab et al)

« Document and presentation applications
(e.g. MS Word, MS PowerPoint, Google Docs, Open
Office, Adobe PDF et a




2 xedlaopoc Epeuvac

O oxedLaopoc tTnG €peuvac eplhapPavel t€éooepa otadla:

1. Evtomiopog, Statumwon Kat oploBgtnon epeuvntikol MPoBAAUATOC
2. Avarmtuén evvololoyiLkoU rAalloilou €peguvag

3. Avamtuén peBodoloyikol mAalciou CUAAOYAC KAl HETPNONG TWV
dedopEvwy

4. Emihoyn otpatnylkng avaiuvoncg dedopevwy
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2 xediaopoc Epeuvac

1. Evrtoropog, Statunwon Kol oploBeTnon epeuvnTkoU TIPOBAAUOTOC
» Emloyn datvopévou nov Ba Stepeuvnbet

> BLBAloypadikr) €MLOKOTNON TOU €UPUTEPOU YVWOTIKOU Tedlou OTO
OTtOLO ETIITEL TO PALVOUEVO
e Anavinoelg ota epwtipoata T, MNote, Mou, Nwg

» Alatumwon tou MpoBARMATOC Kol opLoBETnoN Tou
* JKOTOC
e Epeuvntikol oto)oL
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2 xedlaopoc Epeuvac

2. Avamtuén evvololoykoU mtAalciou €pguvag

To evvololoyLko rAaiolo tTng €peuvoc meplhapPavel Eva cUvoAo
e Evvolwv

* OewWPNTLKWYV TPOTACEWV

e EpeuvnTtikwv utoBEcewy

To evvololoywko mAaiclo emaAnBsveTal 1 AMOPPLTTETAL HECA OO TN
SLaTtUTIWON EPEUVNTIKWY UTTOBECEWV.

-
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2 xedlaopoc Epeuvac

3. Avarmrtuén peBodoloylkol TmAalciou CUAAOYAC Kal METPNONG TWV
dedopevwv

» EmAoyr TnC EPEUVNTLKAC TIPOCEYYLONG
e Emokomnon
* MeAgtn nepimtwong
* Napatnpnon
* [Nelpapa

» [poodloplopocg tou delypatog
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2 xedlaopoc Epeuvac

4. Ertihoyn otpatnykng avalvonc dedopevwy

» Nepypadn Kot attoAdynon tou el6ouc Twv ETUAEYOUEVWYV TIOLOTLKWV
KOl TTOOOTLKWV aVOAUCEWV

» MetaoxnUaTIoMOC LeETABANTWY Kal SeSopEVWY
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TToloTiky - TToooTikn ‘Epeuva




2. KOTIOC

TToooTikn Epeuva TToioTik Epeuva

‘ Eﬁﬂvﬁi’KGl « TTepiypdyel kai e&nyei
mpoPAETE! « Epeuva kai Eppnvevel

* EAtvxer, . XTiCel Th Bcwpia
emipepaiwverl,

ETIIKAIPOTIOIEI TN
Ocwpia




Aiadikaoia épeuvac

TToooTikn Epeuva TToloTikh Epeuva
 Eivai soTiaopévn « OANIOTIKA TIpooéyyion
* AoxoAcital pe * AyvwoTeC HeTAPANTEC
YVWOTEG HETAPANTEG o EyuéAikTec 0dnyiec
* XpnoipoToiei * YTOKEIHEVIKA
OUYKEKPIHEVEC
odnyieg

* AVTIKEIHEVIKN




2 UTtEpaopaTtoAoyia

oooTIkh Epeuva TToloTikA Epeuva

ATtoTEAEOUATA TTOU UTTOPOUV - Ei1dika eupnpara, Ta omoia dev
va YevikeuBouv Kai yia dAAog YEVIKEUOVTAI TTAVTA
TTANBUOopoUC

K2
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TTepiypaph seupnudTwy

TToioTikA Epeuva

TToooTikA Epecuva

« Ap1BunTikd Acdopéva ’ A‘P”V”“m‘""f\
TEPIYPAYh

* 2 TATIOTIKA avdAuon ,
« AéCeic,

, amooTacparTda
« Emionun kai

ETIIOTNHOVIKA

o KEO2
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EpwTnparoAoyio




Baoikéc apxéc

2. NUAvTIKO epyaAeio HETPNONC

ApXEC TToU To OIETTOUV:

v TAnpoTNTA,

v akpipeia,

v oTaespomTa

\/ eMavaAnyipéTnTa,
v’ XpnoipéTnTa Kai

v €pApHOOIHOTNTA.

TTpémer va KAAUTITEl TOUG OTOXOUG TG €peuvag, UTO
ToUuC 0cOOUEVOUC TTEPIOPIOHOUC XPOVOU Kdl TTOPWV.

R
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2.7adid Tou epwThHaToAoyiou

1. TTpokaTapKTIKA £peuva Kai oploOETnon Tou TePIEXOUEVOU
TOU epwThHAToAOYIOU.

2. Karaokeun oxediou epwTthuatoAoyiou.

3. Aokigq Tou oxediou epwTnuaTtoAoyiou oe HIKpO deiyua,
Tapopolo pe To Ociyya oto omoio ©a xophynOei To TeAIko
EPWTNHATOAOGYIO.

4. AN\ayéc - diopBwoclc.

5. Kataokeun TeAikoU epwTnuaToAoyiou.

6. EiloaywyIkR eTTIOTOAR
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2.7adid Tou epwThHaToAoyiou

/. ATTOOTOAN EpWTNMATOAOYIWV
TTPOCWTTIKN
TNAEQWVIKN
TaXUOPOMIKN

8. ZUAAOYI CUUTTANPWHEVWY EPWTNMATOAOYIWV.

9. "EAgyX0G TNG TTOIOTNTAG TWV ATTAVTIOEWV.

11. AvaGAuon OEQ0NEVWV.
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© N o 0 &

Aoun epwtnpatoAoyiou

ATTAEC Kal EVOIQQPEPOUTEC EPWTAOEIC WOTE va Bonbouv oTn BETIKN
EVTUTTWON Kal TTpodIabeon yia CUUTTARpWON.

NAOYIK] akoAouBia OTIC €PWTACEIC, WOTE Vva ecaoc@alideTal
vonuarikr por) otn diadikagia cupTTAfpwong.

[TPOCWTTIKEG, TTOAUTTAOKEC 1] EVOXANTIKEC EPWTNOEIC Ba TTPETTEI va
TOTTOBETOUVTAI TTPOG TO TEAOC TOU EPWTNMATOAOYIOU.

ATTOQUYN DIPOPOUUEVWV AECEWV (TT.X. KOIKOYEVEION).
ATTOQUYN ouvaiocOnNuaTiKwy | GUPPBOAIKWY AECEWV.
ATTOQUYN ACA@EIWV OTNV £PWTNON (TT.X. KEICOONUA»)
ATToQUYN £€edNTNUEVWY, EEVOYAWOOWYV I TEXVIKWY AECEWV

ATTOQUYI KOTEUBUVOUEVWY EPWTACEWV.

Blo1kw onuaivel anowpagilw




TUTtolI EPWTACEWY

« O epwThoeig¢ XwpilovTal og KAEIOTEC KAl AVOIXTEC.

* O KkAaigTéEC  epwThoEIC  ouvodelovTal  amd  TPOKABOPIOUEVES
amavTACEIC Kal 0 EPWTWHEVOG ETIAEYEI TNV ATIAVTNON TToU TaipIddel
TEPIOTOTEPO OTNV TTEPITITWON TOU.

KaBwg o epeuvnthc dev pmopei va mpoPAcyer 6Aec Tig mOavég
ATTAVTAOEIC TIPETTEI TTAVTOTE vVad UTTApXEl  TtIAoyA «AAAO...» OTTOU O
EPWTWHEVOC avagépel Thy OIKA ToU ATtavTnon.

Emiong mpémer va mpoPpAémeTal n amdvinon « Aev {épw» f « Agv
gigal aiyoupog¢ /n» yia avdAoyeg TTEpIMTTWOEIC.

S o)
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TUTtolI EPWTACEWY

« TToAAawAic EmiAoyhc

m.X. TToira MMM xpnoipoToigiTal
.. HZATIT
.. N\ewyopceio
.. Tpay
.. TPOAET
«  Aixotopikéc Epwrnoeic
.X Xpnoigotoieite Ta MMM
.. Nai
.. Oxi
« KAipaka BaBuoAoyiac
.X. BaBpoAoyeioTe Tnv Ikavomoinon oac amé tTa MMM

KaBoliov Alyo MéTpla [MoAV A1) pw¢ ==
1 2 3 4 5
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Eidn avaAuong decdopévwy




EmAoyn AvdAuong

H emtidoyn G KatdAANANG TeXVIKTC Vi T OTATIOTIK] avVAALON
eEapgratal, peta&L AAAwV, aTo:

v To mAN00o¢ twv petapAntwv

v' To eldog g peTaBANTIS 1] TwV petaPAnTOV (KApaka
pHETENOMC)

v Tnv 1oX0 Twv mEovToBEoewV Yia TNV eaguoyr s peboddov
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EmiAoyh AvdAuonc

Optousva Mapadelyuata Statiotikwv MeGodwv/Texvikwv

Eido¢ Merabhnuic Leprypapur 2ranori] 21a10T10] ZOUREPATUATONDY!A
Ovopaotineg - [Tivaxag ouyvotn ey X" test
Kotyoptxeg Emxpatovon ipm
[Tivaxag ouyvotntey X test
Awtogipeg Empatovon ttuy
Awpecog
Opadomotmuevog VKOG | LOVIENEOTNG LUOYETLONG
OLYVOTY TV t-test
Mooomc En'mgocrobooc LU ANOVA'
Awpesog [Toktvdpopnon
Meéoog 6pog
Awonopa
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EmAoyn AvdAuong

Optouéva Mapadeiyuata Statiotikwv Medodwv/Texvikwv

Lidoc Merabinuc Audypauua
1 [Tocotnn Iotoyoauue, Box plot, Qq plot
1 Komyyopunn Bar chart, Pie chart

1 Tocotuy nar 1 Karnyopuuy

Box plot, Error bar (npoinobetel xavovindtnia)

2 [Tocotineg Scatter plot

2 Katnyopureg Group Bar chart

2 [Toootneg now 1 Katnyopu | Scatter plot + set markers by
[Tohkég TToootineg Matrix Scatter plot
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EmAoyn AvdAuong

ITATLOTIKN

Meplypadikr 2TATLOTIKN ITATLOTIKY JUUTIEPOCUOTOAOY

MapaUETPLKA TEOT Mn TAPAUETPLKA TECT

T -test

ANOVA

Pearson’s Correlation

Linear Regression

iy
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E€apTnuévec vs Aveldptntec MeTaPAnTéc

O1 peTaPAnTéC KaATnyoploTroloUVTdl Of £EAPTNUEVEC
(dependent) kai aveldptnTec (independent).

> Mia e€apTtnuévn peTtaPpAnTh cival ekeivn n HeTaPAnTh
n omoia &laptatar K emnpedleTar amoé {ia AR
Teploo0TEPEC aveldpTnTec peTapAnTéc. Mmopei
emionc va eivalr n petaPAnth Tou mpoomadcic vda
TTpoPAEYeIC.

» Mia ave€dpTnTn peTaPAnTA €ival ekeivn n peTaPAnTh
n omoia mioTeleI¢ 0TI Oa emhpedoel Tnv ékpaon TG
avaAuonc¢ oou.
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TTapapeTpikd vs Mn Tlapapetpika TeoT

Ta mapapeTpikd TeoT (parametric tests) umoBétouv 6T n peTaPAnTh
Tov €€eTAlETAI TIPOEPXETAI ATIO KAVOVIKA KATAVOUN.

Frequency

Histogram

e

T
12

——Morma

Mean = 8
Stl. Dev. = 2,169
N =35
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TTapapeTpika vs Mn TTapapeTpika TeoT

* Ta pun mapapeTpikd TeoT (hon parametric tests) dev amaitolv Th
uTtoOeon TNC KAVOVIKOTNTAC €VW XPNOILOTIOIOUVTAl Kdl 6Tav Oe&v
IgXU0oUV 01 UTTOA0ITTEC UTT0BEaEIC TG avdAuonc.

Histogram ~——Normal

Mean =8

N

N/
/

N

T T T T T

/ 4 6 8 10 12 \
ZuvoAikég SaTTdVveg yia TNV UyEia wg TTocooTé Tou AEN

- Emiong, Ta meploodTEPA PN TAPAHETPIKA TEOT deV ATAITOUV Ol
HeTapAnTéc va civar moooTikéC / apiBunTikéc (interval / ratio
scale). AvtiBeTa, pmopoUv va xpnaoipotoin@olv Kai oc ToloTIKA /

katnhyopikd dedopéva (nominal / ordinal)
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Eidn AvaAuonc

« MovopuetaPpAnTtn AvdAuon (Univariate
Analysis)

» AigeTapAnti AvdAuon (Bivariate Analysis)

« TToAupeTaPpAnti AvdAuon (Multivariate
Analysis)




MovopeTaPpAnTn AvdAuon

H MovopetapAnth AvdAuon (Univariate Analysis)
avagépeTtal aTnv avdAuon piag petaPpAnThc.

M apadelypata povopetaPAntic avaiuvorng:

, EMPLOYEE SATISFAC—
» Méooc (Mean) TION HAS DOUBLED

, . SINCE LAST YEAR!
> Aidpeooc (Median)
» Emikparovoa Tipyh (Mode)
» Tumkn AmokAion (Standard De

|
Dilbart com  DilberiCartoonist@gmail.com

3
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AiyeTaPAnTh AvdAuon

H AipetapAnTti AvdAuon (Bivariate Analysis) e€etdlel Tn axéon petalu

OUo peTaPAnTWyv.

[Tapadelyuata dwetaPANTAC avaAuonc:

Bush's Share of Vote

2 uvteAeaTnc ouoxéTiong (Pearson's Correlatio
Spearman’s Rho

30%

R 1O
=

2 =
2 2 22
2R 2R

— 3
LI
T 2R =

NS
M

fates. Bush's Share of Vote Comelates Even
ore Closelywith Being Maried (r-5q=83%)

-

9 il 13 15 17
Avg. Years Married from 18-44 for White Women

T-Test
Mann Whitney Test

YV VV YV VYV V

Chi-square tests

ATAR MpappikA TTaAivdpopnon (Liner Regressuo

Effect of Caffeine on a spelling test

[ —

iy
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AiyeTaPAnTh AvdAuon

> 2uvTteAeoTnC ouoxéTiong (Pearson's Correlation)
Xpnowomoteitat ywa tnv pétpnon tou Pabuou edaptnong A
TV évtaon tNG OUMPUETAPOAAC Tou umdpxel HETAEU TwVv
tuxalwv petapAntwv X kat Y.

» Spearman'’s Rho

Elvat éva pn-mapapetpoko HEtpo TG otatiotikne eéaptnong
puetaéu 0o petaPAntwy. O OUVTEAEOTAC OUOXETIONG
Spearman opi{etat OMWSE 0 OUVTEAETTNG OUOXETIONG
Pearson petalu twv petapAntwv Katataéng.
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AigeTaPpAnTth AvdAuon

> T-Test

To t-test xpnowomoteitat ywa va eAéyoule av UTTApXEL
OTATIOTIKA onuavtikn dagwopda petaéU Twv peowv OUO
aveldpTnTWV JetydTWV.

» Mann Whitney Test

To Mann Whitney Test xpnowomoteitat ywx va eAéyoupe
av UTTApXEL OTATIOTIKA onuavtik dlagopad HeTalU Twv
puéowv OUo avefaptntwv Oelyudtwy, Otav_dev LIXUEL N
poUmoBean tne Kavovikotntac (Un mapaUeTpKo TeoT)
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AiwgeTapAnThh AvdAuon
» ATAR Tpapuiki TTaAivépoéunon (Liner Regression)
H avaAluon maAwdpounong €Xel wW¢ AVTIKEWEVIKO OKOTO
v mpoPAsyn. Emdlwén pagc dnAadn eivat n emoyn
KaTaAANAOU  gTOXadTIKoU [oVTéAou To omolo 6Ba
xpnhowomownBel ywa TNV TPEOPAsYn TWV TYWWV UG

efaptnuévng uetaPAntnge Y amdé TG TWEC UG
avedptntng tuxalag petapAntng X.

» Chi-square tests

Xpnowomotlouvtat yla va mpoadloplatel n axéon Hetaéu
dU0 TTOLOTIKWY HETAPANTWV.
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TToAupgeTaPpAnTn AvaAuon
H TloAupetapAnth AvdAuon (Multivariate Analysis) avagépetar o¢

diadikaoiec kai peBodoAloyiec Omou TmpoomaBolue va kataAnfoupe o¢
OTATIOTIKA oupuTtepaoparoAoyia pe Tn XpAon ToAAWY HeTaPpANTWV.

[1apadeiyyata moAupetaPpANTAC avaAuang:

> TToAAamAn TTaAivdpéunon (Multiple Regression)

» NoyioTikh TTahivdpounon (Logistic Regression)

» AvdAuon oe KUpieg Zuviatwoeg (Principal Component Analysis)
» TTapayovTiki AvdAuon (Factor Analysis)

» AvdAuon katd 2uotddeg (Cluster Analysis)

> AilaxwpioTikn AvdAuon (Discriminant Analysis)

> K.d.
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EAEvn Fakn,

TnA. 2271035161, 6948591513
Email: e.gaki@aegean.gr
YALKO pabrypatog
https://eclass.aegean.gr/

b
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