CONTENTS

PREFACE ... bbb

PART I
PLANNING AN EXPERIMENT

Sulwester Biatowas, Atanaska Reshetkova, Adrianna Szuszka
1. EXPERIMENTAL DESIGN .....oooiiiioiiiiticieeeceeerecteete et ete e esesssessessensesssennas

1.1. Introduction to the experimental method ..........ccccocveevcureerncneeencneenncenenen
1.1.1. The definition of eXpPeriment ........c..coccverereureurecrnerrerernerresersenseerseneene
1.1.2. Experiments and other methods of scientific research ........cccocuueee.
1.1.3. Research design: type of data .......cccocveeunerreceneirecrnennerernenseennenneennenene
1.1.4. Application in economics and Mmanagement ...........ceeeeeveeeercrrerreerrenene

1.2. Key concepts prior to planning an eXperiment ..........cccocveeereerererseerereneerenns
12,1, CaUSALILY weeveceeeeeceerencieeeecereeeeetseie et sesessessese e sseseeaene
1.2.2. Independent and dependent variables ........c.ccoceeeuneurercrnerrcrcrnerrercrnennene
1.2.3. Experimental and control roups ........c.cceceeeeveereerneurercrnerrerersenseerseneene
1.2.4. Selecting research partiCipants ...........cccoeeeeveereereersemseserseseeersesseserseseene

1.3. Planning an eXperiment .........ccoereeeereurererseeresemessesenessesessessesensessesessessesessesesens
1.3.1. Defining the problem and research quUestions ...........cccoeeeeverneureerrennne
1.3.2. Null and alternative hypotheses as well as significance ..........ccocoeueee.
1.3.3. Data presentation and report structure (APA standards) ........c.c........

1.4. Types of experimental research design ........ccccocveeeveurererrcureerneeneernceneensennenens
1.4.1. Within-subjects and between-subjects experimental designs ............
1.4.2. Different types of experimental designs .........ceceeuveurevcrnerrercrnerrerernennene

1.5. Conducting eXPeriments .......c.ccocveeeeeerererreurerereusemeressesersessesensessesessessesessessesens
1.5.1. Internal and external Validity .......c.ccocooveuverercunerrercrnerrererneeseenneeneernenene
1.5.2. Experimental errors (threats to validity)
1.5.3. Ethics in experimentation ...........cccveeneerecrneerecrnemresernessesensesseserseseens

PART II
CONDUCTING BIOMETRIC RESEARCH

Sulwester Biatowas, Adrianna Szuszka
1. EYE-TRACKING RESEARCH .........cccoommiriiirinirirereeeeneenns

1.1. Eye-tracking—what it is and how it works

10
10
11
12
13
13
13
14
16
17
18
18
19
19
24
25
28
29
29
30
34

39
40



Contents

1.2. What can be examined using eye-tracking .........c.ccocveeeveureereureerscurerenseenenens 41
1.3. How eye-tracking research is prepared .........ccocoveeeveereeerneeneernceneerncenenenseenenns 42
1.4. Visual activity teSting rUles .......ccoevereerneerererreeneeererneseneereseseesesesessesessessesens 44
1.5. Before the experiment (proper usage of the equipment, calibration,

FECOTAING) vrruvririucirireietreieicerete ettt seb et seb e bbb sese bbb sesens 45
1.6. Data preparation (adding reference image, adjusting gaze points, adding

areas of interests, dividing videos, roups) .........ceveureverreereerreeremerserrenersennenens 50
1.7. Analysis using default Charts .........ccccocveevereernenerncneeeneeeseeesese s 52
1.8. Exporting data for advanced analysis ..........ccccoeveerneerererncereernieneerneeneeneenenes 57

Barttomiej Pieranski, Jakub Bercik

. RESEARCH ON ELECTRODERMAL ACTIVITY ....ccccceiviviiiniiiccenen 61

2.1. What is electrodermal activity and why consumers can be better

understood by Measuring it? ........cccocveeeveereeeeneeneenneuneenceneeneesesesessesessessesens 62
2.2. Types of electrodermal activity 63
2.3. Measurement of electrodermal activity 65
2.4. How to successfully conduct experiments on EDA (step-by-step guide) .... 71

2.4.1. Equipment preparation ... 71
2.4.2. Acquiring EDA data .......cccoocveeneneeencrnenenerneenenennenene 75
2.4.3. Analysing EDA data .......ccccocveenenecencrneeenernenenennenene 79
2.5. Case study—Perception of a humanoid robot 85
PART III
DATA ANALYSIS
Sulwester Biatowas, Blazenka Knezevi¢, Adrianna Szuszka, Berislav Zmuk
. INDEPENDENT SAMPLES—SINGLE HYPOTHESIS TESTING ................ 91
1.1. Independent SAMPLES—F-LEST .....ucuevrueereuereererereirereieereseseesesesseesesesseesesessessesens 92
1.2. Mann-Whitney U teSt .....c.ccccurucirimrinimnieiniisesese e esesssesesssssesssssssens 101
1.3. One-way analysis of variance (ANOVA) ......ccccocveuvinincivcinnieneceeseeesensenens 106
1.4. Kruskal-Wallis H test ......c.ccoeuricirimrininirinisecise e sieesesssesesssesseens 121
Blazenka Knezevic, Berislav Zmuk
. INDEPENDENT SAMPLES—MORE HYPOTHESES TESTING .................. 129
2.1. Two-way analysis of variance (ANOVA) without replication .........cccovcueee. 130
2.2. Two-way analysis of variance (ANOVA) with replication .......cccoocveveureunence 139
Sulwester Biatowas, Adrianna Szuszka
. DEPENDENT SAMPLES—SINGLE HYPOTHESIS TESTING ..................... 153
3.1. The paired SAMPLES F-TESt ....vueveueecirerreecireireieeretseeetreireseee e sseseaesseseeesseseene 154
3.2. Wilcoxon signed-rank test .........c.eceereeeneineeeeneineeenerneseererseseesesseseesesseseesesseseene 160



