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ABSTRACT

THE STUDY OF HUMAN COMPUTER INTERACTIONS
THE IMPACT OF LAPTOP USAGE AMONG THESIS STUDENTS

by
Cita Medina Parahita
Ir. Triarti Saraswati, M. Eng, Advisor
Dr. Tanika D. Sofiyanti, ST., MT, Co-Advisor

SWISS GERMAN UNIVERSITY

Final year students have a higher intensity and duration of the laptop usage because
they have to do their thesis and for finish their Bachelor’s and Doctorate Degree,
whereas the design of laptop is not in accordance with the standards of ergonomic.
The purpose of study is to know the impact of laptop usage among thesis students. It
can have impact for students such as decreased productivity due to health problems
from laptop usage. This research used a statistical analysis and Rapid Office Strain
Assessment (ROSA) methodology with 45 respondents. For statistical analysis,
Kruskal — Wallis and Mann — Whitney Test shows there are relationship between
laptop size with wrist pain level and dry eyes frequency, pan depth with elbow pain
level and frequency, mouse and neck pain frequency (a = 0,05). For ROSA, 67% of
respondents have complaint on their body and for ROSA analysis, 40% of respondents
has score 5, it means they are in dangerous zone and there’s should be improvement in
the future study. For thesis students, provides the information when using a laptop and
it can increases the awareness of students & to prevent the impact of laptop usage. For
university, give an overview from the impact of laptop usage, so the university can

provides classrooms based on ergonomics perspective.

Keywords: Human Computer Interaction, Ergonomic, Work-related problem, ROSA

Methodology, Health Impact

Cita Medina Parahita



The Study of Human Computer Interaction: Page 4 of 107
The Impact of Laptop Usage among Thesis Students

by Cita Med

SWISS GERMAN UNIVERSITY

Cita Medina Parahita



The Study of Human Computer Interaction: Page 5 of 107
The Impact of Laptop Usage among Thesis Students

DEDICATION

I dedicate this work for the future of the country | loved: Indonesia.

To my family who always given me support to finish this study both material and

spiritually.

To my friends who have been cheering me on through this 4 years together.

Cita Medina Parahita



The Study of Human Computer Interaction: Page 6 of 107
The Impact of Laptop Usage among Thesis Students

ACKNOWLEDGEMENTS

The author wishes to thank God Almighty that gives the chance to experience this 4
years of university life and finally finishing this thesis.

To my advisor and co-advisor, Ir. Triarti Saraswati, M. Eng and Dr. Tanika D.
Sofiyanti, ST, MT who given me guidance in many ways to complete this thesis and

for their patience when giving consultation.

For my family who has given me material and spiritual support through 22 years of
life.

My dear friends of Swiss German University batch 2011, especially Industrial
Engineering students. Who have been going through many ordeals together, from
Indonesia to Europe and finally back to Indonesia.

For my other friends from IBA department and other university who have cheered me

up and helped me through this struggle.
To Google and Internet which has changed many aspects of my life.

Lastly to SGU staff and lecturers which have supported the author in this 4 years of
education.

Cita Medina Parahita



The Study of Human Computer Interaction: Page 7 of 107
The Impact of Laptop Usage among Thesis Students

TABLE OF CONTENTS

STATEMENT BY THE AUTHOR ... 2
AB ST R A CT et e e e e e — e e e e e e e aaeean s 3
DEDICATION oottt e e e e e e e et a e e e e e e s s e taaneaaeeeeaaans 5
ACKNOWLEDGEMENTS ... .ttt e e e e e e e 6
LIST OF FIGURES............... . cotS .. ... ... 10
LIST OF TABLES......... Y . ... ..................ccccoommreenneenssannnnen 11
CHAPTER 1 — INTRODUCTION. . ...t e 12
1.1. Backgroun iy ............................... SSGKKSRRRI . ...ooveveneenerensnr. JNRENE 12
1.2. Research BrobIems ..................... oo et sanneas 13
NS NODIECTIVESTIN .................. SN . ......................... S6 13
1.4.  SigNIfiICANCEIOTSTUON .. ........................ ( ¢ ee iR ReRRRt R etk o ceerereeneerenresseshannunes 13
1.5.  Thesis Linmita o e s ararum s e Attt e ceeesesssnesnnnesnensarness 14
TS o 1Y/ L= 00 0] (0o SR 14
IRARSSFRESis Organization........ . oo ... - VOO e ve. s 15
CHAPTER 2 — LITERATURE REVIEW ......cooiiiiiiiiiieciiiesee e 16
2+ T H LI T 1 GRS RN SsC Sran (UM ). B UL T B B T 16
SAFHURMEUIES HaatauE) Sl e N AR RSV E B 17
2.3. The Ergonomics Of LapOp ....eeeoivvieiiiiie e 18
2.3. 1. BOAY POSIUIE .....eiiiii ittt 19
2.3.2.  Input and Output Hardware ...........ccceeiiiiiieiiiiiiic e 21

2.4.  The Health Impact of Laptop .....cccvvvieiiiiiiieiiiiec e 23
2.4. 1L FAUIQUE coeeeiieee ettt 23
2.4.2.  Cumulative Trauma Disorders (CTD)........ccooveeviireeviiie e 24
2.4.3.  Musculoskeletal Disorders (MSDS) .......ccccovuveiiiieeiiie e 24
2.4.4. Carpal Tunnel Syndrome (CTS) ...ocovivveiiiieciiee e 25
2.4.5.  Computer ViSion SYNArOmE .......c.cccovivieiiieeiiiee e 25
2.4.6.  Environmental FaCtOrS..........cccoiiiiiiiiieiiiie e 28

Cita Medina Parahita



The Study of Human Computer Interaction: Page 8 of 107
The Impact of Laptop Usage among Thesis Students

CHAPTER 3 — Research methods...........ccociuvieiiiieiiiie e 30
3.1, ReSearch Preparation ...........cocoooeeiiieiieiiie it 32
3.1.1.  Problem IdentifiCation ..........cccoouveiiiieiiiie e 32
312, LITErature STUAY ........cooviiiieiiieiie et 32
3.2.  Research Design and Data Collection ............ccoovvevieiiieniienie e 33
3.2.1.  RESEArCN DESIGN ...c.vviiiiiiiieiie et 33
3.2.2.  Population and SamPIe ..o 33
3.2.3.  Questionnaire Development...........ccooiiiiiiiiiieiiie e 34
3.2.4.  Questionnaire DiStribution.............cccccveiiiiiiii e 39
3.3. Data Processing ... NS ... ...« ¢ccxcesccceeeeeseeriareesneeeseannnans 39
3.3.1.  StatistiCal ANAIYSIS .....ccovereiiiieeii e 39
3.4, DAta ANAIYSIS .eeeiuteeititaitee ittt anns 40
3.4.1.  Univariate ANAIYSIS ..............iiiiiiir et 40
3.4.2.  DISCrimiNant ANAIYSIS .........cviueiiuueeaiureasneeasnreesneeesieeesieeesieeessaeeanns 40
3.4.3. Rapid Office Strain Assessment (ROSA) ......ccccevvvvieviieeiiieeiiiee e 42
CHAPTER 4 — RESULTS AND DISCUSSIONS ....oooviiiiiiiiiiiiieeeeeeeecciiveeee e 45
4.1.  DemographiCs ANAIYSIS .......cccueeiiiiieeiiieeiieeeaitieesnteeeasae e saeesaeeesraeeanaeens 45
4.1.1. Respondents and General INnformation ............ccccccoveeiiveeiiieeiiiee e, 45
4.1.2.  Age and Gender DiStribDULION ..........ccceviiiiiieiiiiic e 46
doln3. giRLmationeaneei-res icngey B EeptapiEsts B BB B R 4 1 TE 49
iy, VN ST oo o THE o B R N RT N e IR Y WR 50
1o s Wil (=0 i U (0 o s 131101 o1 | 5 rot et in trn i prratitrrrovpimotionirss ol foveel 51
4.2, Body POStUIE ANAIYSIS........eciiiiee ittt 53
4.2.1. Health Impact for Body POSIUIE...........ccooiiiiiiieiiiiiie e 54
4.2.2. Rapid Office Strain Assessment (ROSA).......cccovvvieiviiiiieiiiiieee s, 58
4.3. The Relationship between Laptop Size and Wrist Pain Level..................... 59
4.4. The Relationship between Pan Depth with Elbow Pain Level and Frequency
60

4.5. The Relationship between Mouse and Neck Pain Frequency....................... 62
4.6, EYE ANAIYSIS.....cciiiieiiii et 63
4.6.1. Health Impact for EYe.........cooiiviiii e 63
4.7. The Relationship between Laptop Size and Dry Eyes Frequency ................ 67

Cita Medina Parahita



The Study of Human Computer Interaction: Page 9 of 107
The Impact of Laptop Usage among Thesis Students

CHAPTER 5 — CONCLUSIONS and recommendations..........ccccoeeveeiveeeniieeennnne 69
5.1, CONCIUSIONS ..ottt ettt e et e e aneeeeanes 69
5.2.  Recommendations fOr USEIS ..........coiuireiiiieiiiie e siee e siee e siee e sneee e 70
5.3.  Recommendations for FUtUre StUdY ..........cccooveiiiiiieiiieniieecee e 71

GLOSSARY ..ottt ettt enreere e 72

REFERENGCES ...t e e e e e e s s e a e e e eeee e e 74

APPENDICES . ... .. e e e e e s e e e e 7
A, QUESLIONNAINE FOIM ....iiiiiiiie et e e snae e nee e 77

CURRICULUM VITAE ...ttt e e n e 106

Cita Medina Parahita



