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ABSTRACT

A COMPARATIVE USABILITY STUDY
OF MICROSOFT OFFICE 2007 AND MICROSOFT OFFICE 2003

By
Edgard Vélez Morales
2010

Chair: Néstor JRodriguez
Department: Electrical and Computer Engineering

This work presents a comparative usabilitggtaf the Microsoft Office 2003 and Office
2007 suites. The participants of the study ha@adtlone year of experience using the 2003
and 2007 version of Word, Excel and Power PoineyTivere given a set of tasks to perform
in both versions of these three applications. dlependent variables used to compare the
usability of the two versions of the application revecompletion time, number of tasks
completed, user satisfaction and errors commifidéx results of the study indicate that it
cannot be claimed that one version of Word or PBwet is better than the other in terms of
usability. However, the results indicate that BExX2@03 is significantly superior to Excel
2007 in all the dependent variables. These resulfgport the conclusion that the user
interface of Excel 2007 did change for the worstamparison with the user interface of the
2003 version. Thus, strictly from the point of vieivthe usability of the 2007 version of the
Office suite, the users are better off keepingrth@D3 version. Investing in an upgrade from
Office 2003 to 2007 is something to consider if tiegv capabilities of Office 2007 are worth

the investment.



RESUMEN

ESTUDIO DE USABILIDAD COMPARATIVO
DE MICROSOFT OFFICE 2007 Y MICROSOFT OFFICE 2003

Por
Edgard Vélez Morales
2010
Consejero: Néstor J. Rodriguez
Departamento: Ingenieria Eléctrica y de Computaora
Este trabajo presenta un estudio comparatesashbilidad entre las versiones 2003 y
2007 de Microsoft Office. Los participantes deltués tenian al menos un afo de
experiencia utilizando ambas versiones de los progs Word, Excel y PowerPoint de
Office. A cada uno se le dio un conjunto de tams realizar en ambas versiones de los
tres programas. Las variables dependientes dedliestueron tiempo en completar tareas,
namero de tareas completadas, satisfaccion y nudesssrores. Los resultados del estudio
indican que no se puede reclamar que una versitviald o PowerPoint es superior a la otra
en cuanto a usablidad. Sin embargo, los resultddbsstudio mostraron una superioridad
significativa de Excel 2003 sobre Excel 2007 erasoths variables dependientes. Estos
resultados apoyan la conclusion de que la intedtaExcel 2007 empeoré en comparacion
con la de Excel 2003. Entonces, estrictamenteedesgunto de usabilidad de Office 2007
los usuarios estarian mejor manteniendo su ve2d®3. Invertir en Office 2007 resulta

aconsejable sélo si sus nuevas capacidades valerelsion.



Copyright © 2010

by

Edgard Vélez Morales



To my family, wife and good friends . . .



ACKNOWLEDGEMENTS

During the course of my graduate studies in thevéhsity of Puerto Rico several persons
collaborated directly and indirectly with my resgastudy. Without their help it would have
been really difficult for me to finish my work. @&his why | would like to dedicate this

section to recognize their support.

| want to start expressing my deepest thanks toadwisor, Dr. Néstor J. Rodriguez for
giving me the opportunity to work under his guidarand supervision, and also giving me
the motivation and support to finish this work.also want to thank Dr. José Borges, Dr.
Isidoro Couvertier and Dr. Julio Quintana and PBdldomero Llorens for giving me their

support to start my graduate studies and to Profesksé Navarro and Mario lerkic for all
their support during that time. Special thanksaliothe persons who participated of my
research work. | would also like to thank Sandrandtvo for all her help during my

graduate studies, Raymond Negron and Luis Luga@lidheir support and friendship and a
special thanks to Pablo Rebollo, who not only hasnba great co-worker but also a true
friend. To my good friends Luz Acaba, Maria DiazaMska Campos, Alida Minguela, Sarah
Ferrer, Carlos Duarte, Arianna Lépez, Carmen PaGanmen Figueroa, Marcus Sanabria,
Elizabeth Felit, lvan David, Jose Ensefat and MeaiRamos for all their encouragement,
help and friendship. Finally I would like to expsemy deepest gratitude to my parents
Edison Vélez and Maria Morales, my brother Edidus,wife and my family for all their

love and support trough out my life. Also to my evi¥laria Maldonado for her love and her

patience during the course my graduate studiehantamily for all their help and support.

Vi



Table of Contents

JN 1o L N TR I
RESUDMEN ..ottt e e ettt e s e et e s s bt e e e sastee e s eabeee s s beeessaseassssasseesanbeeesssessssssbeessanbeeesssseassasbnnesan 11
ACKNOWLEDGEMENTS. ... .ottt e e e ettt e s et e e s saaeeesabeesesssaeeesssaeeesabeesssnsseessasrenesan VI
LA = I O] O( @ ]\ I I = N S VIl
B AN 33 0 A 0 £ IX
1 INTRODUCGTION. ...ttt e ettt e e ettt e e s st e e e e ebeeessaeeeesasaeeesassaeesssseessasbesesansesesasseessassenenn 1
2 LITERATURE REVIEW ...ttt ettt ettt e s ettt e s st e e e s et e e s e bt e e s satae e s snbaeessbbeessnensessnnnes 4
3 J\Y 028 N 5 (0] DI0) 10 € TR 11
3.1 L A0 LY 1= N 11
3.2 [ = (01 (=Y N TR 11
3.3 XSS N 12
G TR 0 TR V.Y o) o SRR 12
TR T2 o (o TR 12
TR IR T =0 111VTC g =0 11 o | 13
3.4 EXPERIMENTAL DESIGN. .. .ceuiiiiiieieiteeeie e et e et e e e et e e st eeeaa e e st eeeaa e e eaa e s aaneeesaeeenansasenneeeens 13
3.5 STATISTICAL ANALY SIS .. ietniiiiieee et e et e et e et e e e e et e e eata e e e e e et e eatn e e e aaeseteerasneeeaanseranneeeannns 15
4 LR 2] 6 I 1 T 18
41 ot L= = NN =1 N 18
4.2 (O00] =T = 0 N Y= 23
Nt RO V1Y o T o 23
R (v IR 25
R T =0 1Y < =0 ] | TR 28
4.3 (@01 (=TI = = o X1 ST 30
G T A VAV o o ISR 30
A (v 33
G T o 11V < o 1 o | 35
4.4 DIFFICULTY IN PERFORMING THE TASKS ...t uiituuieitteeetnieetieestneeeeteeetaseraneseanesssneeseneeeanessnneeernnns 37
g R VAV o o 37
R (v <. SRR 39
e B o Y < =0 ] o] RSN 42
4.5 NUMBER OF ERRORS.. ..t uittiitittiiiiieitiete st et e st e s se s st e sa st etb s sa s sa e s b s st sat s st s sasesas st e st sstsenans 44
T A VAV o o ISR 44
S (v 45
TG T o 11V o 1o | 46
4.6 N 1] =Y 1T 47
300 R VAV o o 47
I (v < TR TRRROTTR 49
4.6.3  POWEIPOINL .....eeiiiitiie e eeie ettt ettt e s s ettt e e s et e e e s saaeeesssabeessaabessssasaeessssseessanbanassnbenassassnessesenesanns 52



4.7 (@] =17 [ PN 55

At RO VAV o o 55
Ry (v 56
G T o 11V < o 1 o 58
4.8 LI - X 12 22N 59
5 ANALYSIS OF RESULTS. ... ..ottt ettt e ettt s et e s s s aae e s s eaae e s s sbanessasanassssaneesasbenessans 61
5.1 (O00] V1= = T ] Nt 1] = 61
L% 0 R V1V o o TR 61
LT T (o IO 65
LT G N =0 11V =01 0| RO 70
5.2 (@01 (=TI = = D X1 ST 76
L2 R VLY o | o R 76
I (o< R 76
2 T =0 V1< g =0 11 o | R 77
53 DIFFICULTY IN PERFORMING THE TASKS ...t uiitunieitieeetnieetieestneeeeteessaseraneeeanessseeseneeesnsessnneeeennns 79
LT K VLV o o RO 79
LR T2 (o IR 79
LR T =0 111/ d =0 1 0| RO 80
5.4 Ll L0 = LSRN 80
L5001 o T o R 80
N (o< R 81
I T =0 1< g =0 11 o | 83
55 S 1S =Y 1T 84
LRSI R VLY o o TR 84
RS A (o IR 85
SRS T =0 11V d =0 1 0| RO 85
6 CONCLUSIONS AND FUTURE WORK ...ttt e ssvaaan s eaaraeee s 87
APPENDIX A. PARTICIPANTS CONSENT ...ttt s eaa e st e s et a e st 92
APPENDIX B SCREENING QUESTIONNAIRE .........coooi ittt 93
APPENDIX C POST TEST QUESTIONNAIRES ........ocoi it seete st nnae s 95
APPENDIXCL WWORD....ccuiiiitiiiiit i eee et e ettt e e e ettt e e et e e eea e st e e e et e e e aa e st e e e aa e e eaasesaansesanesannseetaeeenrnees 95
F = N 01D O = (o =1 R 97
APPENDIX C3 POWERPOINT .. .eetuttetttteetieeetateeeaesstaeeesta e seaaas st eeaseeeaaes st eeetaessansessssessssarsnsesresrennnes 99
APPENDIX D PARTICIPANT’S COMPLETION TIMES ...t 101
APPENDIX E PARTICIPANT’S COMPLETED TASKS ......ooo o 110
APPENDIX F BN ] L 119
APPENDIX L MW ORD. ..t iituiiiiiiiiii ettt ettt ettt e e et e e s e et s eb s e et s et s e ab e e sa s aa s e s a e ba s s s aaesbassa s et eeanssbananns 119
APPENDIX 2 EXCEL 1iitiitiiiiiiiie et e e ettt e et et e e et s e e et e e e ea e et e e b s sa s e b e s b s e b e s e ba e san e snesbneans 124
APPENDIX S POWERPOINT ..evt it ettt e et e et e et e e et e e e eae e e e aa e s et e e e aa e e eaa e s aaneesaneeeanessaansestneernnsees 129

viii



Table List

Tables Page
TABLE 4.1 Participant’s Gender DiStriDULION ..........cviiiiiiiiieeeeiiiee e 18
TABLE 4.2 Participant’s Profession Distribution...............oooviviiiviiiiiiiiiiieeeeeee e 19
TABLE 4.3 Participant’s Age, Daily Utilization ar@omputer Experience Distribution.............. 19.
TABLE 4.4 Participant’s eXperience iN WO, .. .. .. 20
TABLE 4.5 Participant’s eXperience iN EXCEl. ..o, 20
TABLE 4.6 Participant’s experience in POWErPOINT...............uuiuiiiiiiiiiiiiiiiiiiiiinieeeeeeeeeeeeeeeeeeeee 21
TABLE 4.7 Participant’s experience With tables.............ooooiiiiiiiiiiiiiiiiiieeeeeeee e 21
TABLE 4.8 Participant’s experience USIiNG fiN0 e ..., 22
TABLE 4.9 Participants’ experience inSerting iMagesS..........oovveeveeeeeeeeeeeeeieeiieeeiieeereeeeeeeeeeeeeeee 22
TABLE 4.10 Participants’ experience using Spell-Gie............ccoieiieeeeee 22
TABLE 4.11 Paired t test, Significance, Means atii Bev. for completion times Word............. 4.2
TABLE 4.12 Paired t test, Significance, Means atil Bev. for completion times Excel........... 26.
TABLE 4.13 Paired t test, Significance, Means atil Bev. for completion times PowerPoint ...... 29
TABLE 4.14 Number of Completed Task, Wilcoxon angrificance for Word. ...................o....... 23
TABLE 4.15 Number of Completed Task, Wilcoxon angrffficance for Excel .......................... 34
TABLE 4.16 Number of Completed Task, Wilcoxon angrfficance for PowerPoint..................... 36

TABLE 4.17 Average, Wilcoxon and Significance irffiziulty in performing the tasks for Word... 38
TABLE 4.18 Average, Wilcoxon and Significance irffiaulty in performing the tasks for Excel... 40
TABLE 4.19 Average, Wilcoxon and Significance inffizulty in performing the tasks for

POWEIPOINT ...ttt smm ettt e e e e e b e e e s e e 42
TABLE 4.20 Average, Wilcoxon and Significance ioms arrangement and satisfaction for Word .47
TABLE 4.21 Average, Wilcoxon and Significance ioms arrangement and satisfaction for Excel .50
TABLE 4.22 Average, Wilcoxon and Significance inms arrangement and satisfaction for

POWETIPOINT ... e et e e e e e e e e e e e e e e e 52
TABLE 4.23 Correlations of observed variables aadipipants’ information in Word 2003........... 55
TABLE 4.24 Correlations of observed variables aadipipants’ information in Word 2007........... 56
TABLE 4.25 Correlations of observed variables aadipipants’ information in Excel 2003........... 56
TABLE 4.26 Correlations of observed variables aadipipants’ information in Excel 2007........... 57

TABLE 4.27 Correlations of observed variables aadipipants’ information in PowerPoint 2003.58
TABLE 4.28 Correlations of observed variables aadipipants’ information in PowerPoint 2007 .58

TABLE 4.29 NOIMAlity tESES....ceiiiiiiiieiiii ettt ettt eennenennnnns 59
TABLE 6.1 Versions of applications with overall tegtresults where significant differences where
118 Lo 87
TABLE D.1 Completion Times of Participants on W@@0S3 ...............uummmmmmniiiiieeeeeee e e 101
TABLE D.2 Completion Times of Participants on W@@O7 ..............uuunmummmmiiiiiieeeeeee s e 102
TABLE D.3 Completion Times of Participants on EX2OD3 .............ccoooiiiiiiiiiiieeee oo e 104
TABLE D.4 Completion Times of Participants on EX2OD7 ...............ccccoooiie 105
TABLE D.5 Completion Times of Participants on PoR@int 2003................ccvvveviveevreervnsmemmnns 107
TABLE D.6 Completion Times of Participants on PoR@iNt 2007 .............cooeevveeiiiiiiiieiinscennees 108

TABLE E.1 Completed tasks by Participant on Wor@20.................cooeeeeeieeee 110
iX



TABLE E.2 Completed tasks by Participant on Wor@20..............ooooeeieiiiiiiiie 111

TABLE E.3 Completed tasks by Participant on EXEE2...............uuumunmmminniiiiiiiieee e e e 113
TABLE E.4 Completed tasks by Participant on EXE2................uumeemmiiiiiiiiaiiaee e e e 114
TABLE E.5 Completed tasks by Participant on POWaTP2003 ..............uvumiiiiiiiiiieeeeevccmeeen 116
TABLE E.6 Completed tasks by Participant on POWEBTP2007 .............euueuuenniiiiiiiiieieesvccmeeees 117



Figures

Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8
Figure 4.9
Figure 4.10
Figure 4.11
Figure 4.12
Figure 4.13
Figure 4.14
Figure 4.15
Figure 4.16
Figure 4.17
Figure 4.18
Figure 4.19
Figure 4.20
Figure 4.21
Figure 4.22
Figure 4.23
Figure 4.24
Figure 4.25
Figure4.26
Figure 4.27

Figure 5.1 Generate Graph task percentage compfigilore for Excel 2003-07

Figure List

Page
Overall Average Completion Times fortdla............covvvevvveeviiiviiiiiiiiiiiieeeeee e 24
Completion Times for Each Task in Wa0@3 and Word 2007 Versions. ..................... 25
Overall Average Completion Times fOCE........cccovvieiiiiiiiiii s 26
Completion Times for Each Task in Ex2@03 and Excel 2007 Versions............... 217...
Overall Average Completion Times fOMBOPOINT ...........uuiiiiiiiiieiiiee e v 28

Completion Times for Each Task in Pd&e@nt 2003 and PowerPoint 2007 Versions...30

Average of completed task by participam Each Version of Word....................ceee. 31
Number of Participants that CompletadETask in Each Version of Word............... 2.3
Average of completed task by participam Each Version of Excel..................ceeeee. 33
Number of Participants that Complé&adh Task in Each Version of Excel............ 4..3
Average of completed task by partitipan Each Version of PowerPoint ............. 35.
Number of Participants that Compléiadh Task in Each Version of PowerPoint....... 36
Average Difficulty in performing thasks Ratings For Word....................vvs o .. 38
Average Difficulty in performing thasks Ratings EXCel ...............vvvvvvvvvvs e 41
Average Difficulty in performing thasks Ratings PowerPoint................ccccceeeeeen. 43
Overall and average of errors ComoIENOrd.........ccooeeeeeeeiiieiiiie e, 44
Overall and average of errors COMONIMEEXCEL..............ovvvvvivviiiiiiiiiiiiiereeereeeeeeeee, 45
Overall and average of errors comphittePOWerPoiNt ............ccooeivvvivieeees e 46
Overall Rating for Icons Arrangememd Satisfaction in Word.................c.... .. 48
Participants opinion about using @awbmmending Word 2007 .........cccccoeeeeiiiicmmem 48
Total of Participants that considez gersion of Word easier than the other .........49
Overall Rating for Icons Arrangememd Satisfaction in EXCel................ovvvvmmweenses 50
Participants opinion about using @awmmending Excel 2007 .............cccccevvvmmeee. 51
Total of Participants that considez varsion of Excel easier than the other .........51
Overall Rating for Icons Arrangememd &atisfaction in PowerPoint .................... 53
Overall Participants opinion about using es@bmmending PowerPoint...................... 53

Total of Participants that considez version of PowerPoint easier than the other54...
77

Figure 5.2 Add Sound Figure 5.3 Generate Graphgestentage completion/failure for PowerPoint

2003-07

78

Xi



1 INTRODUCTION

Technology has become a very powerful tooleeecuting different type of tasks. In a
short period of time the dependence on technolagyiicreased to a point, where sometimes
a task may be very hard to complete if the techmols not available. Taking this into
consideration the software design to interact watthnology should require the least amount
of training as possible i.e. the developed prograhwmild be as intuitive as possible to reduce
the effort needed to learn the software to a mimmu

The Learning Process as mentioned by C.L. &#tfMichael03] in his study requires an
adaptation and adjusting period for the new progracase of an update and a greater one if
the user has never interact with it before. In ateEprise environment this situation could
lower the effectiveness of its employees becausg &ne used to the previous version of the
program, at least during the learning period. &orEnterprise a decrease in effectiveness
could cause also a decrease in the production widtald have a significant impact on their
profits. To avoid this kind of situations or aagt minimize their effects it is very important
to run a study that would take into consideratiom possible impact of a software change so
a strategy could be developed to ease up the tiangirocess to the new version, if it is in
fact the best option. The study should also comdite user learning curve, the amount of
time they will need to complete a task in the neasion compared with the previous one
and the estimated time that the users will neectach the level of expertise they had with

the previous version.



The previous arguments can be applied todbent changes made to the user interface of
Microsoft Office 2007. The icons organization, meciassification and navigation were
dramatically modified, compared to the classic nalilgplayed on all the previous versions
of the applications. As discussed before, a drameltiange like that could reduce the
effectiveness of the employees of a company affgdtieir performance, which could have a
toll in productivity. Taking in consideration tiédespread distribution of MS Office in the
World, the effects of the changes in user interfemaéld affect millions of users. To have a
better idea of how critical those changes madé¢ouser interface could have affected the
users performance, a user test is required thatpams the aspects related to interface
changes made in Office in 2007 with that of OffaG93.

The primary objective of this study, similatly the study of Beel [Beel07] (discussed in
chapter 1.3), is to determine the impact on uséiopeance and satisfaction of the Office
2007 version compared to the 2003 version. A ugaliést was performed to examine
differences for time to complete a set of tasksk taompletion rate, number of errors
committed, difficulty in performing the tasks angeu satisfaction for users interacting with
Word, Excel and PowerPoint. A set of statisticahlgses were performed to determine
significant differences.

A detailed description of this study will bevgn on the following chapters. A literature
review, discussed in Chapter 2 includes a brie€idgtson of previous works that are related

to the focus of this study.



In chapter 3, a detailed description of thethodology of the study will be given,
including the study environment, the participariesigon process, a full description of each
of the tests given to the participants and the daliction process. Also a brief description

of the statistical methods used for the data arsiysncluded at the end of this chapter.

Chapter 4 will focus primarily on the resuttistained from the different tests given to the
participants. The statistical methods are explaimeduding the purpose of each of them and
the range in which a significant difference couddresent. The study results are included in
a series of tables. The tasks where a significéierence was detected are highlighted on the
tables.

Chapter 5 will focus on the analysis of tlsks, where a significant difference was
detected. By taking a deeper look at the datairddafrom each test, analyzing the result
graphs, the statistical methods results and theatsins observed on the different tests,
possible reasons will be given to explain thosdifigs.

The conclusion for this work will be given @hapter 6. This chapter will also include
ideas or suggestions as future work, to furtherlyaeathe possible effects on user

performance caused by the incorporation of a nasime of an application.



2 Literature Review

In any scientific study involving people, tkey to success is to always have in mind, the
reactions that different kinds of situations cobbie in users. That is precisely the thought
of Lindgaard [Lindgaard91] on his study, in which boncluded that changes made to an
application could have a significant impact on geeformance of the users. The degree of
the change will dictate the effect on performar tt may cause. This kind of reaction has
a great probability of increasing, when the usdacsng a completely new environment. The
study also revealed that the users confront nunseppablems very frequently, causing a

reduction in their effectiveness, because of treginie learn how to handle the changes.

A study with a similar scope by C.L Michael ifflael03] was trying to determine the
adaptation process of a person using a new systehs study the Windows XP operating
system was compared with previous version of tiséesy. The participants of the study were
divided into two groups. The first group consistédhe persons who were willing to try the
new system. The second group consisted of the pemsbo were not so interested, or were
not interested at all on trying the new system.u&gjionnaire was given to the participants,
to collect their impressions about the new systéhe study concluded that the participants
who were willing to try the new system, were marteiested in trying the new features of
the program, and to give their opinion about it paned to the participants who were not so

interested on trying new features or try the nesteay at all.



A similar study by Szajna [Szajna93] examiifethere was a relationship between the
users expectations and their performance and aetish. They argued that when a system
fails one cause could be its inability to meet ¢éxpectations of the users. They described
satisfaction as the extent to which users beliéeeinformation system available to them
meets their information requirements. They also tioaed that user satisfaction is widely
used as a dependent variable in the research stuldg seek to determine the users'
perceptions of the effectiveness. They presenttimeepts of disconformation and negative
disconformation. Disconformation is described as si@uation where the expected
performance by the user differs from their actuaffgrmance. Negative disconformation is
described as the specific case when the actuadrpesthce is lower than the expected by the
user. The study revealed that there was a cloagames$hip between the user expectation and
their satisfaction. Users with high expectationeuibthe system gave higher satisfaction

scores that those with lower expectations.

A study that has a close relation with on¢éhefareas of interest of this work, which is the
user interaction with graphic interfacés,the one by Phillip Treweek [Treweek96]. In this
study they had two user interfaces for the pardicip to interact with. The interfaces used
were a graphic user interface developed for Appéeiktosh computer and the other was a
command line interface developed for IBM Computefbe goal of the study was to
determine which of the interfaces the users prefeand if the ease of use influenced their
selection. Treweek found that the knowledge pedyld on an interface influenced their

opinion about the ease of use. He found that thiecgmants, who had more knowledge on
5



the graphical user interface of Macintosh, consitleasier that the command line interface
of IBM, while the participants with more experienme command line interface completely

differ.

An interesting point is brought by Nicholas¢hblas90] in his study to measure the level
of satisfaction shown by users of different orgatians in Australia using a Management
Information System (MIS) depending on the partinipprofession. The study showed that
the satisfaction with the system was closely relatethe type of position the user had on the
organization. The study also showed that the let/ehtisfaction with the MIS was related to
the user participation during the Software DeveleptrLife Cycle (SDLC). Many of the
users who were not satisfied with the MIS argueat their participation during the SDLC
was limited or that their suggestions during timsgess were given a low priority or in some
cases not considered at all. The study was alswtty determine if there was a difference in

terms of user satisfaction between different mamesye levels.

They found that there was no significant ddfece between the users. Some of the users
thought that a possible solution for the problefnsytface, with a new MIS, was the
development of a proper documentation that saéiggry user’'s needs. In many cases some
of them thought that the documentation providedtiy MIS developers team did not
satisfied their needs. They also understood fhiiey had a wider participation during the

SDLC most of these problems could be avoided.



A similar scope was followed in the study of B2el [Beel07]. The study consisted of a
series of tasks using the user interface of Offi@@3 and Office 2007 with Word. Before the
tasks were given to the participants a questioenaas given to them, to obtain information
about their previous experience using Office, tlyggneral knowledge of the applications,
their profession, gender, age and experience whlerowvord processors. The completion
time of each task on both versions was recordegddormance analysis purposes. After the
participants completed the tasks given to them,eeorsd questionnaire was given to
determine if they were able to complete the taskbath versions, identify what kind of
problems they ran into while performing the taskbat was their opinion on the transition
from one version to the other, and which versiaytthought they were more efficient with.
The study concluded that the participants took ntione to complete the tasks on the 2007
version. From the questionnaires, they concludat riost participants considered that they
took more time to complete the tasks on the 200%ime because of the confusion created
with the numerous changes on the interface. Theyessed that in time they could get used
to the new interface and they could be as efficeenthey were with the previous version of

the program

In our work the main focus will be to measthoev a user interface could affect the user
performance on different applications when a nergiga or upgrade is given to them. Based
on the definition from the Oxford Dictionary, Khfiihoo06] states that upgrade means raise
to a higher grade. For most people a software ulggra associated with new and better

features for the application, but that is not alsvihye case. As he mentions in his study, some
7



issues could arise from a software upgrade sucheams features which purpose was to
improve performance and what actually does is thrary, and also changes made by the
vendor to the user interface could also have theeseffect. In fact, one of the application
upgrades mentioned in his study involved movingnfra menu based application to a tab
based one which is precisely the change involvenh f©ffice 2003 to Office 2007 which is

the focus of our study.

Another issue brought by Khoo in his studpjchk could have not only a negative effect
on user performance but also on the user satisfautith the upgraded version, is the lack of
compatibility with the older versions of the samgplecation. That is actually a very
common issue with software upgrades, in which aid@nt created on the upgraded version
of an application, could not be accessed by therokeérsion or sometimes if the access is
possible, the format set by the user to the doctinseffer changes when the user opens it on
an older version. In terms of users willingnessipgrade to a new version he concurs with
Nicholas [Nicholas90] that depending on the positieat a user have on a company is how
open they will be to accept a new version of anliegiion. He also states that the impact on
performance that the users perceive with a softwpgeade depends on the degree of change

made on the features the users access the most.

The Khoo study concurs with the results foandhe study by Beel [Beel07] in which the
users stated that their performance was affectethbymany changes made on the user
interface. In the Beel study the user’s performamnae definitively affected by the changes
made to the user interface, but as mentioned hetfogeuser understands that with time they

could get used to the new look and feel of theiappbn.
8



What affected the user’'s performance is a gsecalled the learning curve, which as
mentioned by one of the participants of the Khaamlgf refers to the time it takes the user to

get used to the new features of an applicatioh@new look of an interface.

A similar argument is presented by McKeen [MeK94].The focus of their study was to
determine the relationship between the user ppdiicin and their satisfaction. They concur
with Szajna [Szajna93] that the performance ofexr issclosely related to their expectation.
In this case the measure of task complexity orialiffy is based on the individual's
perception. A task that for some users, would awmrsieally easy to execute, some others
might consider it very difficult. They also argu#tht the complexity of a task could arise
from the presence of ambiguity and uncertainty mdigg the number of options available,
the number of options allowable, the combinatioo@tions and their interrelationship to one
another. They refer to ambiguity as confusion, lacknderstanding, and disagreement while
they described uncertainty as lack of informatiorthe difference between the information
available, and what is needed to properly compileéetask. They also concur with C.L
Michael [Michael03] that the level of satisfactiams closely related to the participation or

willingness to interact with a system.

Software upgrades as described in the studghaiv [Shaw02] have a close relationship
with user satisfaction. As she describes in hedystsoftware upgrades is the only support
factor that is consistently correlated with usdrséaction across several studies. In many of
those studies the association between softwareadpgrand user satisfaction has been found
to be negative, meaning that fewer upgrades wereelated with higher levels of user

satisfaction.



She concurs with Khoo and Beel's studies thatdislocation and disruption created by
the "relearning” curve often associated with sofevapgrades may adversely affect user
satisfaction and performance with a system or apptin. In her study a series of factors
were examined to determine if they had a directachmn the user satisfaction. Her study
concluded that even though there are many factoas may or may not affect user
satisfaction depending on the case software upgriadene those factors that almost always

will affect the user’s satisfaction.

In the study presented in this thesis an@aagr similar to the Beel's study is taken but
also taking a step further, by adding two more i@ppbns to determine how much an
upgrade can affects the user performance. Contaeel’s study in which users were
affected by the learning curve, in this study tkeryperformance will be measured after the
users have been working with the upgraded versioraf least a year. The results will be

then compared with the results of Beel's studyrblihg out the learning curve factor.
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3 Methodology

3.1 Environment
The environments selected for this study weve version of the Microsoft set of

applications known as Office. The 2003 and 2003ives of the application were selected
because of the dramatic change on the user ingerdsmtween them. The three main
applications known as Word, Excel and PowerPointewased for the series of tests
developed for the study. The tests were construsietiat the participants would complete a
series of tasks on each application. The purpostheftasks was for the participants to
interact with the features and options most commarded by the typical users of the
applications. The participants were asked to dotds&s in both versions of each of the

applications.

3.2 Participants

A total of fifty persons participated on trletudy. The population consisted of students,
professors and employees of the University of RPudtico at Mayaglez. The basic
requirement for eligibility of the participants wdmat they had at least one year of experience
using Microsoft Office 2003 and 2007 versions anbdasic knowledge of the Microsoft

Windows operating system.
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3.3 Tasks

A series of tasks were given to the participdar each version of the Office applications
discussed in section 3.1. They are summarized enfétHowing sections. For a list that

includes the specific instructions given to thetipgrantssee Appendix F.

3.31 Word

Open File on Desktop

Change Font

Align Paragraph

Draw a table

Remove column from table

Add rows to the table

Insert image into document

Undo last action

Add numbered bullets

10. Run a Spell-check

11. Run a search in the document

12. Replace a word in the document

13. Run a print preview

14. Save the document with a new name
15. Copy content of one section

16. Create a new document and paste the copiedrtont

©CoNokrwh R

3.3.2 Excel

1. Open File on Desktop
2. Centralize Title

3. Insert Row

4. Delete a Row

5. Calculate an average
6. Replicate formula

7. Adjust decimal points
8. Centralize Data on cell
9. Generate a Graph

10. Move Graph

11. Assign Title to cell

12. Copy data and paste
13. Highlight cell

12



3.3.3 PowerPoint

Open File on Desktop
Change Slide Design

Access Slide Master Window
Change text color and add effects
Change bullets format

Access Slide Sorter Window
Add a new slide

Draw and edit a circle

. Insert an image into document
10. Insert sound

11. Run a Slide Show

12. Print Presentation Handouts

CoNoOOrWNE

3.4 Experimental Design

This study was divided into three pre experitakphases and four experimental phases.
The first pre experimental phase consisted on tetethe most used applications of the
Microsoft Office suite. A meeting was held to dissuhis matter and the consensus was that
the applications to use for the study were Word;dbxand PowerPoint. On that meeting the
proper tasks that may reflect the most common featused were selected for each of the
applications.

The second pre experimental phase consistedesigning the proper questionnaires to
obtain information about the candidate’s backgroutad determine their eligibility and

feedback about their interaction with each versibthe chosen applications.

13



The third pre experimental phase consistetuaning a pilot test to determine the time it
took the users to finish the tasks for each apgiinaand determine if any adjustment was
needed in any of the tests. Three subjects paat@ibin this pilot test. The maximum time
adopted was 2 minutes which is twice the maximumetiaken by the pilot test users to
complete a task. Only minor adjustments were neédddrms of the presentation of the
tasks to the participants to aid them understandingt was expected on each task.

In the first experimental phase the purpotdhe study was presented to the study
candidates. A consent form (see Appendix A) wasideal which specified the focus of the
study, a description of the different tests, whisbls and methods were going to be used to
collect the data, and how that data was going tsmaeaged. The study candidate was also
informed that the participation was voluntary ahdtthe or she could decide to stop any of

the tests at any time.

The second experimental phase consisted ofreersag test where data from the
participants was collected, with the aid of a quoestaire (see Appendix B), which included
guestions about the level of knowledge of computexperience in the technology area and
experience with the Microsoft Office programs.

In the third experimental phase the tasks weren to the participants in Office 2003 and
Office 2007. The tasks were handed to the partntgpgarinted on paper and shown to them

one by one for each of the applications (see Apperyd

14



In order to compensate for the learning efflatf of the participants conducted the tasks
for PowerPoint, Word and Excel first in Office 2088d the other half in Office 2007. To
facilitate the analysis of the execution of theksathe interaction of each participant was
recorded, using a program known as Morae [Moragjetbped by the TechSmith Company.
With the recordings generated by Morae, it was iptesso determine the errors committed
by the participants in each application. To deteami the participants committed an error
their interaction was compared with a task procedubric.Also the Morae recordings aid
to determine the tools the participants used topteta each task and how many tasks they
were able to complete.

Finally, the fourth experimental phase comsisof collecting the feedback from the
participants, by means of a questionnasee (Appendix D) about their experience while
performing the given tasks. The questions focuseddetermining in which areas the
participants confronted problems, the degree dicdity in performing the tasks and the user
satisfaction with the system. The last two wereasneed using a 1-to-5 ranking scale in

which 1 is not satisfied and 5 is very satisfied

3.5 Statistical Analysis

Usability is associated with five attributes a system: learnability, efficiency,
memorability, errors, and satisfaction [Nielsen98parnability” refers to the ease by which
users learn to use a system and get some work dBffeiency” refers to the level of
productivity that can be achieved with a systemeotite users have learned to use it.
“Memorability” refers to the ease by which casuséns can use the system without learning

it again. “Errors” refers to the capacity of ateys to reduce user errors. “Satisfaction”
15



refers to the level of subjective satisfaction aehi by the users when using the
system.[Rodriguez02]

The efficiency, errors and user satisfactigahility attributes were used for this study.
The dependent variablassks completion time and thenumber of tasks completed are
indicators of efficiency. The time to complete aktavas considered between the time the
participant move the mouse on the screen untittineect function was executed to complete
the task. The completion of a task was determibgdobservation. If the participants
exceeded the time limit he or she was notified thattime was over and was asked to stop,
the task was considered as failed and the nexttaslgiven to them.

Some tasks required that the previous task awaspleted to be able to complete the
subsequent task, if the participant was unable dmptete a task and the subsequent
depended of its completion, the participant wasrilesed on how to complete the failed task
so that the participant could be able to try thet.ne

The dependent variabderors was used an indicator of the errors usabilityilaite. This
was measured by observation of the Morae recondsiigg a rubric. The rubric consisted of
the proper steps to complete a task. In many daseproper procedure to complete a task
consisted on clicking on a specific menu or icoedmplete it. In some cases there was more
than one way to properly complete the task. Theguare or procedures to complete a task
consisted of a series of steps that were necess@npperly execute a task. If the participant
for some reason performed an action that did notptp with the proper step that was

defined in the rubric, that action was consideredraerror committed by the participant.

16



The dependent variablekfficulty in performing the tasks and user satisfaction were
measured as indicators of the subjective userfaetien usability attribute. These two
variables were measured by questionnaires anded kicale of 1-5 where 1 is easy and 5
difficult in terms of difficulty. In terms of satiaction a rate of 1 was considered not satisfied
and a rate of 5 very satisfied.

For the analysis of difference imsk completion time and errors committed, the
Dependent Samples t Test, also known as Pairest;tst@s selected. The Wilcoxon SUM
Rank Test was used to analyzsr satisfaction, difficulty in performing the tasks, and the
number of tasks completed.

To analyze if there was a relation betweendégendent variables and the participants’
information specifically age, gender and professaoil also the frequency of use of each
application, a Pearson correlation test was sealecte

The dependent variables used in this studg lagso been used in other studies comparing

the usability of user interfaces [Rodriguez07, Rpazz09].
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4 Results

4.1 Screening Test

As discussed earlier a screening test was tsedetermine their experience using
computers and their knowledge on the Microsoft €@ffSuite applications. As mentioned
before, the purpose was to determine the eligyboit the candidates to participate on the
study. As discussed earlier a description of tluelystvere given to them and if they were
willing to participate then the screening were give them test. All the persons that agreed
to participate satisfied the screening test minimraquirements. The results of the screening
test are shown below.

A group of 50 participated in this study, whiconsisted of students, professors and
employees of the University of Puerto Rico. Asweh®nTABLE 4.1 andTABLE 4.2 the
group consisted of 32 males and 18 female partitspdrom which 35 were students, 5 were

professors and 10 were employees.

TABLE 4.1 Participant’s Gender Distribution

Gender | Frequency | Percent Cumulative
Percent
Male 32 64.0 64.0
Female 18 36.0 100.0
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TABLE 4.2 Participant’s Profession Distribution

Profession | Frequency | Percent | Cumulative
Percent
Student 35 70.0 70.0
Professor 5 10.0 80.0
Employee 10 20.0 100.0

In terms of age, previous experience with cotafs and daily utilization we could see
from TABLE 4.3 that the average age of participants R&€8 years (Y) with a maximum
age of55 yearsand a minimum oR0 years with a standard deviation ©292. In terms of
years of experience the participants had an averfdd.30 years with a maximum @2
years and a minimum @f years, having a standard deviatiorbaf and an average &f38
hours of daily utilization with a maximum @&# hours and a minimum @& hours.

TABLE 4.3 Participant’s Age, Daily Utilization ar@omputer Experience Distribution

Mean Std. Deviation Minimum Maximum
Participants’ Age
(years) 28.08 7.29 20 55
Years of Experience 14.30 5.76 7.0 32.0
Daily Utilization
(hours) 8.4 2.9 3.00 14.00

In terms of experience using the Word applicatve could see fromiABLE 4.4 that the
participants had a maximum 6fyears of experience with Word 2003 and a minimdri o

year while in 2007 they had a minimumIofear and maximum & years
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TABLE 4.4 Participant’s experience in Word

Experience Word
Word 2003 Word 2007
Years | Frequency | Percent Cl;gﬂ:tr:\t/e Years Frequency Percent Cl;gré:tr:\t/e
1 2 4.0 4.0 1 42 84.0 84.0
2 1 2.0 6.0 2 8 16.0 100.0
3 10 20.0 26.0
4 15 30.0 56.0
5 17 34.0 90.0
6 5 10.0 100.0

In the Excel application as we can see fiolBLE 4.5, the participants had a minimum
experience of 1 year and a maximum of 6 years whiexcel 2007 they had a minimum of

1 year and a maximum of 2 years

TABLE 4.5 Participant’s experience in Excel

Experience Excel
Excel 200 Excel 2007
Years | Frequency | Percent Cl:o"e‘;’c':tr:\t'e Years Frequency Percent Cl;:gfg:tr:\t’e
1 2 4.0 4.0 1 42 84.0 84.0
2 2 4.0 8.0 2 8 16.0 100.0
3 13 26.0 36.0
4 16 32.0 66.0
5 13 26.0 92.0
6 4 8.0 100.0

In PowerPoint 2003 as shown DABLE 4.6 the participants had a minimum experience
of 1 year and a maximum of 6 years while in PowarP2007 they had a minimum of 1 year

and a maximum of 2 years.
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TABLE 4.6 Participant’s experience in PowerPoint

Experience PowerPoint
PowerPoint 2003 PowerPoint 2007
Years | Frequency | Percent Cl:;g:ﬂgtr:\t/e Years Frequency Percent Clggfclztr:\t/e
1 2 4.0 4.0 1 43 86.0 86.0
2 1 2.0 6.0 1.8 1 2.0 88.0
2.8 1 2.0 8.0 2 6 12.0 100.0
3 12 24.0 32.0
4 16 32.0 64.0
5 14 28.0 92.0
6 4 8.0 100.0

To further determine their knowledge with tgplications, a series of questions were
asked to the participants about their experiendd some features which were needed to
execute some of the tasks. The results of thosstigne are summarized in the following
tables.

As shown oTABLE 4.7 all of the participants had worked with tables iffi¢@ 2003

while in Office 2007 only 2 participants had notred with tables before.

TABLE 4.7 Participant’s experience with tables

Tables 2003 Tables 2007
Used Before | Frequency | Percent | Cumulative Used Frequency | Percent | Cumulative
Percent Before Percent
No 0 0 0.0 No 2 4.0 4.0
Yes 50 100.0 100.0 Yes 48 96.0 100.0
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In terms of participants’ experience usihg find feature, we could see frofrABL E
4.8 that 92 % if them had used it in Office 2003 white2007 a total of 84 % of the
participants did.

TABLE 4.8 Participant’s experience using find

Find 2003 Find 2007
Used Cumulative Used Cumulative
F Percent F Percent
Before requency | Fercen Percent Before requency | Fercen Percent
No 4 8.0 8.0 No 8 16.0 16.0
Yes 46 92.0 100.0 Yes 42 84.0 100.0

As shown byTABLE 4.9 and TABLE 4.10 all the participants had worked before with

images and have used the spell-check feature whiZ007 only one participant had not

work with them before.

TABLE 4.9 Participants’ experience inserting images

Images 2003 Images 2007
Used Cumulative Used Cumulative
Before Frequency | Percent =Sl Before Frequency | Percent g
No 0 0 0.0 No 1 2.0 2.0
Yes 50 100.0 100.0 Yes 49 98.0 100.0
TABLE 4.10 Participants’ experience using Spell-Ghe
Spell-check 2003 Spell-check 2007
Used Frequency | Percent | Cumulative Used Frequency | Percent | Cumulative
Before Percent Before Percent
No 0 0 0.0 No 1 2.0 2.0
Yes 50 100.0 100.0 Yes 49 98.0 100.0
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4.2 Completion Times

To determine if significant differences wenegent, between the times required by the
participants to complete the tasks, the Depend&dmple test was used. The results are

organized by the application used.

4.2.1 Word

A dependent-samples t test did not revealgaifstant difference between the average
overall time (in seconds) it took the participatascomplete all the tasks on Word 2003
(Mean=192.18, SD=73.84) and Word 2007 (Mean=19&®%79.28). However, there were
significant differences in some of the individuasks. The completion times for the
participants in Word 2003 are shown Dable D.1 and onTable D.2 (seeAppendix D) for
the Word 2007 times.

The differences in average completion timedibrthe tasks are denoted kigure 4.1.
The average times and standard deviations for dingptetion time of individual tasks are
presented inTABLE 4.11 The differences in the average completion timedach of the

tasks are presentedfiigure 4.2.
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Figure4.1 Overall Average Completion Timesfor Word

TABLE 4.11 Paired t test, Significance, Means Std. Dev. for completion times Word

Word 2003 Word 2007
Mean Std. Dev Mean Std. Dev Paired t
Task (sec) (sec) (sec) (sec) test Significance
1 4.84 1.43 5.72 1.37 3.861 0.000
2 13.3 5.88 13.46 4.35 .255 0.800
3 3.68 1.11 3.88 1.38 971 0.336
4 22.94 13.99 13.4 5.37 5.147 0.000
5 5.54 5.55 7 7.98 1.333 0.189
6 22.34 27.98 11.82 10.63 2.918 0.005
7 9.74 5.37 9.98 9.02 .196 0.845
8 1.2 0.45 1.18 0.48 .240 0.811
9 31.52 11.96 32.48 14.7 .583 0.552
10 22.14 15.31 28.42 20.97 2.298 0.026
11 14.08 17.1 16.4 20.39 903 0.271
12 16.8 12.83 20.84 19.69 2.115 0.040
13 2.92 2.16 7.66 7.5 4.683 0.000
14 11.58 3.14 13.28 4.54 3.440 0.001
15 5.8 2.58 6.28 2.6 1.303 0.199
16 3.76 3.43 6.74 3.83 4.987 0.000

24




The dependent sample t test revealed that there significant differences in the average
completion time for taskg, 4, 6, 10, 12, 13, 14 and 16. The participants were able to
complete tasksl (Open Document), 10 (Spell-Check), 12 (Text Replace), 13 (Preview
Document), 14 (Save Document) and 16 (Create a new document) faster on Word 2003 than
in Word 2007. On the other hand, the participamse able to complete tasks(Draw

Table) and6 (Add Rows) faster on Word 2007 than on Word 2003.
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Completion Times (Seconds)

0.00 -
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Figure4.2 Completion Timesfor Each Task in Word 2003 and Word 2007 Versions.

4.2.2 Excel

A dependent-samples t test revealed a sigmifidifference between the average overall
time it took the participants to complete all tlasks on Excel 2003 (Mean= 170.04, SD=
103.09) and Excel 2007 (Mean= 217.50, SD= 102.9%e participants were able to

complete all the tasks in Excel 2003 faster thaixecel 2007.
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The completion times for the participants xc& 2003 are shown ohable D.4 and on
Table D.5 (see Appendix D) for the Excel 2007 Times. The differences in ager

completion time for all the tasks are denotedrigure 4.3 The average times and standard

deviations for the completion time of individuaska are presented TABLE 4.12 .
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Figure 4.3 Overall Average Completion Timesfor Excel

TABLE 4.12 Paired t test, Significance, Means and Std. Dev. for completion times Excel

Excel 2003 Excel 2007
Mean Std. Dev Mean Std. Dev Paired t
Task (sec) (sec) (sec) (sec) test Significance
1 5.08 5.84 5.4 2.09 441 0.662
2 37.18 43.62 33.76 39.91 1.036 0.305
3 4.7 3.76 8.94 14.91 2.387 0.021
4 5.08 6.29 4.64 471 .683 0.498
5 26.02 26.95 24.82 18.01 428 0.671
6 15.46 30.44 9.42 13.83 2.124 0.038
7 11.62 13.32 18.42 28.27 2.112 0.040
8 7.4 2.91 8.32 4.45 2.025 0.048
9 33.68 13.38 77.56 33.56 8.629 0.000
10 3.94 3.12 3.56 2.36 .840 0.405
11 4.9 2.43 5.06 1.82 .508 0.613
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Excel 2003 Excel 2007
Mean Std. Dev Mean Std. Dev Paired t
Task (sec) (sec) (sec) (sec) test Significance
12 8.4 4.49 9.96 6.05 1.771 0.083
13 6.58 4.71 7.64 5.53 1.206 0.234

The dependent sample t test revealed thae thvere significant differences in average
completion time for task8, 6, 7, 8 and9. The participants were able to complete tadks
(Insert Row), 7 (Adjust Precision), 8 (Center Data) and 9 (Generate Graph) faster on Excel
2003 than in Excel 2007. On the other hand, th&ggaants completed ask #6 (Replicate

Formula) faster on Excel 2007 than in Excel 2003.
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Figure4.4 Completion Timesfor Each Task in Excel 2003 and Excel 2007 Versions
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4.2.3 PowerPoint

A dependent-samples t test did not revealgaifstant difference between the average
overall time it took the participants to completethe tasks on PowerPoint 2003 (Mean=
286.26, SD= 111.29) and PowerPoint 2007 (Mean=3855D= 95.83). However, there
were significant differences in some of the induad tasks. The completion times for the
participants in PowerPoint 2003 are shownTale D.5 and onTable D.6 (seeAppendix
D) for the PowerPoint 2007 Times. The differencesverage completion times for all the
tasks are denoted ifigure 4.5. The average times and standard deviations for the

completion time of individual tasks are presentedABLE 4.13 .
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Figure 4.5 Overall Average Completion Times fomedPoint
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TABLE 4.13 Paired t test, Significance, Means and Std. Dev. for completion times

Power Point
PowerPoint 2003 PowerPoint 2007
Mean Std. Dev Mean Std. Dev Paired t
Task | (sec) (sec) (sec) (sec) test Significance

1 5 1.6 6.3 2.18 5.048 0
2 19.94 17.93 30.44 22.69 3.267 0.002
3 50.92 38.93 64.64 35.12 2.179 0.034
4 61.84 38.48 55.6 27.89 1.244 0.219
5 12.16 7.91 16.66 14.43 2.567 0.013
6 9.62 7.12 14.56 14.76 2.706 0.009
7 5.38 4.62 7.78 7.9 2.132 0.038
8 46.76 33.79 31.8 15.27 3.256 0.002
9 13.46 6.06 16 12.76 1.600 0.116
10 48.32 32.89 28.9 23.8 3.774 0
11 3 5.61 3.24 4.29 417 0.679
12 8.86 8.91 9.46 4.84 515 0.609

The dependent sample t test revealed that there significant differences in the average
completion time for tasks, 2, 3, 5, 6, 7, 8 and 10. The participants were able to complete
tasksl (Open Document), 2 (Change Design), 3 (Side Master), 5 (Change Bullets), 6 (Side
Sorter) and 7 (Add Side) faster on PowerPoint 2003 than in PowerPoint 2@Y the other
hand, he participants were able to complete taék8w / Edit Circle) and 10 (nsert Sound)

faster on Power Point 2007 than in 2003.

29



70.00

60.00 [

50.00 =

40.00 @ PowerPoint 2003
30.00 @ PowerPoint 2007

N
o
o
o

10.00

0.00 -I:I-v-

1 2 3 4 5 6 7 8 9 10 11 12
Tasks

Completion Times (Seconds)

Figure 4.6 Completion Times for Each Task in P&®wé&nt 2003 and PowerPoint 2007 Versions

4.3 Completed Tasks

To determine if significant differences reepresent, between the number of tasks
completed by the participants between the two systehe Wilcoxon Sum Rank Test was

used. The results are organized by the applicatseal.

43.1 Word

Wilcoxon signed ranks tests did not reveghsicant differences in the total number of
tasks completed by the participants on Word. Thiaqgiants completed an averagelsf78
tasks on Word 2003 and alsth.78 Tasks on Word 2007 gee Figure 4.7). No significant

differences were found in task completion for indual task on Word 2003 and Word 2007.
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The number of completed tasks by each usgensted orTable E.1 for Word 2003 and
on Table E.2 (seeAppendix E) for Word 2007. A summary of the number of papants
that completed individual tasks are presentedABLE 4.14 The relative differences in the

number of tasks completed are denoteBigure 4.8.
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Figure 4.7 Average of completed task by participam Each Version of Word
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TABLE 4.14 Number of Completed Task, Wilcoxon and Significance for Word.

Task 2003 2007 | WSRT Sig.
1 50 50 0 1
2 50 50 0 1
3 50 50 0 1
4 50 50 0 1
5 50 50 0 1
6 47 49 1 0.317
7 50 49 1 0.317
8 50 50 0 1
9 48 49 1 0.317
10 50 48 1.414 0.157
11 48 a7 0.577 0.564
12 49 48 0.577 0.564
13 50 49 1 0.317
14 50 50 0 1
15 50 50 0 1
16 50 50 0 1
50 -
45 +
40 +
0 35
% 30
S5 A EWord 2003
g 50 | BWord 2007
% 15 H
€10 +
25!
O 4
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Figure 4.8 Number of Participants that Ctatgal Each Task in Each Version of Word
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4.3.2 Excel

Wilcoxon signed ranks test revealed significdifference in the total number of tasks
completed by the participants in Excel. The pastats completed an averagel@fs8 tasks
on Excel 2003 and2.10 on Word 2007 gee Figure 4.9). The number of completed tasks by
each user is denoted drable E.3 for Excel 2003 and ofable E.4 (seeAppendix E) for
Excel 2007. A summary of the number of participathizt completed individual tasks is
presented imM ABLE 4.15. The relative differences in the number of tasisgleted can be

appreciated ifrigure 4.10.
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Figure 4.9 Average of completed task by participam Each Version of Excel
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TABLE 4.15 Number of Completed Task, Wilcoxon angrfficance for Excel

Task 2003 2007 WSRT Sig.
1 50 50 0 1
2 40 40 0 1
3 50 50 0 1
4 50 50 0 1
5 47 a7 0 1
6 46 44 1.414 0.157
7 48 47 1 0.317
8 50 50 0 1
9 48 27 4.379 0
10 50 50 0 1
11 50 50 0 1
12 50 50 0 1
13 50 50 0 1
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Figure 4.10 Number of Participants that Compldéiadh Task in Each Version of Excel

Even though the Wilcoxon Sum Rank Test revktiat there was a significant difference
in the total number of tasks completed betweenwloesystems, the only individual task that

showed a significant difference waask #9 (Generate Graph). Almost all the participants
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(48) were able to complete Task #9 in Excel 2008enddmost half (27) of the participants

were able to complete it in Excel 2007.

4.3.3 PowerPoint

Wilcoxon signed ranks tests did not reveahisicant difference in the total number of
tasks completed by the participants in PowerPoihdwever there was a significant
difference in one of the individual tasks. The fggrants completed an average Xf.98
tasks on PowerPoint 2003 anill.08 Tasks on PowerPoint 2007s€e Figure 4.11). A
significant difference was found ihask #10. The number of completed tasks by each user is
denoted onTable E.5 for PowerPoint 2003 and omable E.6 (seeAppendix E) for
PowerPoint 2007. A summary of the number of paréints that completed individual tasks
is presented iMTABLE 4.16. The relative differences in the number of tasksigleted can

be appreciated iRigure 4.12.

10.98 11.08

@ PowerPoint 2003
m PowerPoint 2007

Mean Std. Dev

Figure 4.11 Average of completed task by partigipan Each Version of PowerPoint
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TABLE 4.16 Number of Completed Task, Wilcoxon and Significance for Power Point

Task 2003 2007 WSRT Sig.
1 50 50 0 1
2 47 45 0.816 0.414
3 38 31 1.698 0.09
4 36 38 0.577 0.564
5 50 49 1 0.317
6 49 48 1 0.317
7 50 50 0 1
8 44 47 1.732 0.083
9 49 48 1 0.317
10 37 49 3.207 0.001
11 50 50 0 1
12 49 49 0 1
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45
40
%) 35
c
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'*g 25 O PowerPoint
9__ 20 2003
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g 1 2007
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Tasks

Figure 4.12 Number of Participants that Complé&adh Task in Each Version of
PowerPoint
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Even though the Wilcoxon Sum Rank Test ditl mveal that there was a significant
difference in the average total number of tasksptetad between the two systems the only
task that showed a significant differenceTiask #10 (Insert Sound). Almost all the
participants completed this task on Power Point72@bile only 37 participants completed

the task in Power Point 2003.

4.4 Difficulty in performing thetasks

441 Word

Wilcoxon tests did not reveal a significantfefience in the average overall Difficulty in
performing the tasks between the two versions ofdiVélowever there were significant
differences on some of the individual tasks. Therall average Difficulty in performing the
tasks rating for Word 2003 wak80 while for Word 2007 wagl.82. The average ratings
given by the participants to each of the tasks oth lversion of Word are summarized in
TABLE 4.17. The relative differences in the average Diffigulbh performing the tasks

ratings given by the participants are showFiigure 4.13.
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TABLE 4.17 Average, Wilcoxon and Significance in Difficulty in performing the tasks

for Word
Task 2003 2007 WSRT Sig.
1 5 4.98 1 0.317
2 4.94 4.96 0.577 0.564
3 4.9 5 1.89 0.059
4 4.44 4.8 2.457 0.014
5 4.72 4.82 1.406 0.160
6 4.34 4.8 2.566 0.01
7 4.78 4.76 0.284 0.776
8 5 4.96 1 0.317
9 4.7 4.7 0.047 0.963
10 4.8 4.66 1.425 0.154
11 4.64 4.6 0.06 0.952
12 4.6 4.58 0 1
13 4.9 4.68 1.872 0.061
14 4.98 4.92 1.342 0.18
15 4.98 5 1 0.317
16 5 4.9 2.236 0.025
00 R o B m il
490 -
ool | 11| B—| !
470 HHIBIW B M WONIN I | |
= I b e

2 450 -

E 4.40 - OWord 2003
430 - ®EWord 2007
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123 456 7 8 910111213141516

Tasks

Figure 4.13 Average Difficulty in performing thesks Ratings For Word

38



Wilcoxon Sum Rank test revealed that theresvgggnificant differences in user difficulty
in performing the tasks foFasks 4, 6 and 16. The participants had fewer difficulties with
Word 2003 only forTask #16 (New Document). On that particular task as we s from
Table 4.7 the average rating for Word was 5.0 while on W2007 the average rating was
4.9.

The participants had fewer difficulties withovd 2007 for Taskg and 6. On Task #4
(Draw Table) the average rating given by the pgdicts to Word 2007 waé8 while for
2003 the average rating wd<t. On Task #6 (Add Rows) the average rating given by the

participants for Word 2007 was8 while for Word 2003 the average rating wia34.

4.4.2 Excel

Wilcoxon tests revealed significant difference the average overall difficulty in
performing the tasks between the two versions afeExThe test also revealed that there
were significant differences in some of the induad tasks. The participants had fewer
difficulties with Excel 2003 than with Excel 2007The overall average difficulty in
performing the tasks rating for Excel 2003 whkgl while for Excel 2007 wag.60. The
average ratings given by the participants to edctine tasks on both version of Excel are
summarized i ABLE 4.18. The relative differences in the average diffiguit performing

the tasks ratings given by the participants arevsha Figure 4.13.
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Figure 4.14 Average Difficulty in performing the taskatitigs Excel

TABLE 4.18 Average, Wilcoxon and Significance in Difficulty in performing the tasks

for Excel

Task 2003 | 2007 |WSRT | Sig.
1 5 4.94 1.342 0.18
2 3.88 3.84 0.36 0.72
3 4.8 4.8 0 1
4 4.86 4.92 1.134 | 0.257
5 4.42 4.38 0.449 0.663
6 4.62 4.62 0 1
7 4.56 4.38 1.199 | 0.231
8 4.94 4.84 1.89 0.059
9 4.6 3.84 3.345 0.001
10 4.92 4.92 0 1
11 5 4.8 2.232 | 0.026
12 4.8 472 0.877 0.28
13 4.9 4.92 0.447 0.665
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Figure 4.14 Average Difficulty in performing thesks Ratings Excel

Wilcoxon Sum Rank test revealed that theresvgggnificant differences in user difficulty
in performing the tasks fofasks 9 and 11. On both tasks, as shown dmble 4.8 and
Figure 4.14, the participants had fewer difficulties with Ex@003 than with Excel 2007.
OnTask #9 (Generate Graph) the average rating given by the participantsxodE2003 was
4.6 while for 2007 the average rating wéa84. OnTask #11 (Title Cell) the average rating

given by the participants for Excel 2003 v&a@ while for Excel 2007 the average rating was

4.80.
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4.4.3 PowerPoint

Wilcoxon tests did not reveal a significantfelience in the average overall difficulty in
performing the tasks between the two versions oWdPBoint. However there were
significant differences on some of the individuasks. The overall average difficulty in
performing the tasks rating for PowerPoint 2003 wa4 while for PowerPoint 2007 was
4.43. The average ratings given by the participantsach of the tasks on both version of
PowerPoint are summarized iRABLE 4.19. The relative differences in the average

difficulty in performing the tasks rating given Hye participants are shown kingur e 4.15.

TABLE 4.19 Average, Wilcoxon and Significance in Difficulty in performing the tasks

for Power Point

Task | 2003 | 2007 |WSRT | Sig.
1 5 486 | 2.333 | 0.02
2 4.26 4 135 | 0.178
3 348 | 3.08 18 | 0.072
4 458 | 446 | 075 | 0.454
5 482 | a72 | 1.072 | 0.284
6 4.66 45 | 1597 | 0.1
7 494 | 486 | 1.127 | 0.26
8 424 | 434 | 0765 | 0.444
9 4.76 4.8 1 0.317
10 344 | 394 | 1.94 | 0.052
11 4.94 4.88 1 0.317
12 484 | 466 | 231 | 0.021
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Figure 4.15 Average Difficulty in performing thasks Ratings PowerPoint

Wilcoxon Sum Rank test revealed that there wegrificant differences in user difficulty
in performing the tasks fdarasks 1 and 12. On tasksl and12, as shown oif able 4.21 and
Figure 4.15 the participants had fewer difficulties with PoWemt 2003 than with
PowerPoint 2007. Omask #1 (Open Document) the average rating given by the participants
to PowerPoint 2003 w&as0 while for 2007 the average rating wa86. OnTask #12 (Print

Handouts) the average rating given by the participantsHowerPoint 2003 wa4.84 while

for Excel 2007 the average rating wi6.
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4.5 Number of Errors

During the participants’ interaction the esronade by them were recorded. The results
are summarized in the following sections.
451 Word

The dependent sample t test revealed that there significant differences in terms of
errors committed by the participants being the mmmthmon clicking the wrong icon
and looking for a specific function in the wrongmnu on Word 2003 and looking for various
functions on several menus on Word 2007 that wetdhere. As shown oRigure 4.16 the
participants had more difficulties to execute teks on Word 2003 with a total 32 errors
with an average 0R.02 errors per tasks, compared %6 total errors committed by the

participants on Word 2007 with an averagd.d® errors per task.
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@ Word 2003

60 m Word 2007

40+

20+

Errors Mean

Figure 4.16 Overall and average of errors comuhitté/Vord
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45.2 Excel

The dependent sample t test revealed thag there significant differences in terms of
errors committed by the participants being the ngostmon, trying to centralize the title of a
Table with the wrong icon and not choosing the edrdata to create a graph for Excel 2003
and in Excel 2007 trying to assign a title to apgrédy accessing different menus. As shown
on Figure 4.17 the participants had more difficulties to exedine tasks on Excel 2007 with
a total of164 errors with an average @&f28 errors per tasks, compared X0 total errors

committed by the participants on Excel 2003, withagerage 02.2 errors per task.
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Figure 4.17 Overall and average of errors comuhitteExcel
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45.3 PowerPoint

The dependent sample t test revealed thag there significant differences in terms of
errors committed by the participants being the ncostmon trying to access the slide master
menu by looking on various menus on both versitnyfg to animate text with the wrong
option on PowerPoint 2003, and trying to executiedint functions by using the right click
menu on PowerPoint 2007. As shownFagure 4.18 the participants had more difficulties to
execute the tasks on PowerPoint 2007 with a tdtdl58 errors with an average &06
errors per tasks, compared1t3 total errors committed by the participants on P&eat

2003, with an average @f26 errors per task.
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Figure 4.18 Overall and average of errors comnhitte®?owerPoint
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4.6 Satisfaction

46.1 Word

Wilcoxon tests did not reveal a significarffelience in the average overall satisfaction or
the icons arrangement in Word. The overall satigfagating for Word 2003 wa3 98 while
for Word 2007 wagt.2. The overall rating for icons arrangement for WambD3 was3.78
while for Word 2007 wagl.06. The average rating given by the participants ® itons
arrangement and overall satisfaction on both varsibWord are summarized iRABLE

4.20. The relative differences in the average satisfacind icons arrangement rating given

by the participants are shownhkigure 4.19.

TABLE 4.20 Average, Wilcoxon and Significance in icons arrangement and satisfaction

for Word
Word 2003 2007 | WSRT Sig
Icons Arrangement 3.78 4.06 1.665132 | 0.095886
Satisfaction 3.98 4.2 1.398018 | 0.162108
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Figure 4.19 Overall Rating for Icons Arrangememi &atisfaction in Word

The participants as shown ligur e 4.20 are very satisfied with Word 2007 as almost all

of them expressed that they were willing to usegain and also recommend it to a friend.

OYes
m No

Participants

Use Again Recommend

Figure 4.20 Participants opinion about using awbmmending Word 2007
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In terms of which of the 2 versions of Wordsveasier to use, the opinion of the
participants as shown iigure 4.21 was almost a tie. For 24 of the participants W2003

was easier to use while 26 of them consider Wofi 2&sier to use.

25 24

20

15

@ Word 2003
m Word 2007

Participants

10

0

Figure 4.21 Total of Participants that considez varsion of Word easier than the other

46.2 Excel

Wilcoxon tests reveal a significant differenge the average in both the overall
satisfaction and the icons arrangement in Exceke ®Werall satisfaction rating for Excel
2003 was4.24 while for Word 2007 was8.7. The overall rating for icons arrangement for
Word 2003 was4.3 while for Word 2007 was3.86. The average rating given by the
participants to the icons arrangement and oveadisfaction on both versions of Excel are
summarized iINTABLE 4.21. The relative differences in the average satigfacand icons

arrangement rating given by the participants acevehin Figure 4.22
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TABLE 4.21 Average, Wilcoxon and Significance in icons arrangement and satisfaction
for Excel

Excel 2003 | 2007 | WSRT Sig
Icons Arrangement 4.3 3.86 2.122658 | 0.033782
Satisfaction 4.24 3.7 2.447944 | 0.014367

4.4
4.3

4.3 424
4.2

4.1

3.86
3.9 @ Excel 2003

3.8 | Excel 2007

Rating

3.7 1
3.6
3.5 1
3.4

Icons Satisfaction

Figure 4.22 Overall Rating for Icons Arrangemeamt &atisfaction in Excel

Even though the participants were more satisfvith Excel 2003, a vast majority of them
expressed that they were willing to used Excel 28§4in and also recommend it to a friend

as shown orrigure 4.23
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Figure 4.23 Participants opinion about using ambmmending Excel 2007

In terms of which of the 2 versions of Excehswveasier to use, the opinion of the
participants as shown iRigure 4.24 was mostly in favor of Excel 2003. A total of 32

participants consider Excel 2003 easier to use epetpbto 18 who consider Excel 2007

easier to use.
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Figure 4.24 Total of Participants that considez varsion of Excel easier than the other
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4.6.3 PowerPoint

Wilcoxon tests did not reveal a significarffelience in the average overall satisfaction or
the icons arrangement in PowerPoint. The overaisfaation rating for PowerPoint 2003
was 3.54 while for PowerPoint 2007 w&&84. The overall rating for icons arrangement for
PowerPoint 2003 wa’.54 while for PowerPoint 2007 w&9. The average rating given by
the participants to the icons arrangement and Hvesisfaction on both version of
PowerPoint are summarized iNRABLE 4.22. The relative differences in the average

satisfaction and icons arrangement rating givethbyparticipants are shown kigure 4.25

TABLE 4.22 Average, Wilcoxon and Significance in icons arrangement and satisfaction
for Power Point

PowerPoint 2003 2007 |WSRT Sig
Icons Arrangement 3.54 3.84 1.370981 | 0.170381
Satisfaction 3.54 3.9 1.751437 | 0.079871
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Figure 4.25 Overall Rating for Icons Arrangemeamd &atisfaction in PowerPoint

As shown irFigure 4.26 the participants are very satisfied with PowerP@iod7 as
all of them expressed that they were willing to itsagain and almost all of them would

recommend it to a friend

o Yes
E No

Participants

Use Again Recommend

Figure4.26 Overall Participants opinion about using esmbmmending PowerPoint
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In terms of which of the 2 versions of PowanPevas easier to use, the opinion of the
participants as shown figure 4.24 was mostly in favor of PowerPoint 2007. A total3&f
participants consider PowerPoint 2007 easier to csmpared to 14 who consider

PowerPoint 2003 easier to use.
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Figure 4.27 Total of Participants that considez warsion of PowerPoint easier than the other
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4.7 Correlation

As mentioned before to determine if there veasorrelation between the variables
observed in this study and the information provideg the participants in terms of
Profession, Gender, Age and Frequency of use adjpécations, a Pearson Correlation test
was used. For this study the critical value ofrBeato determine a possible correlation was
0.279. Any value equal to this critical value oghrer is considered as a correlation between

the variables.

47.1 Word

TABLE 4.23 Correlations of observed variables aadipipants’ information in Word 2003

Word 2003 Freqlijesr;cy of Paﬁti?:?pg:ns Profession Gender
Completion Time 197 359 .060 .096
Completed Tasks -.238 -.226 -.161 -.235

Difficulty in performing tasks -.107 .167 .072 .012
Number of Errors .261 -.115 -.081 -.126

Icons Arrangement .045 .268 286" -.117
Satisfaction .029 .143 217 -.140

*, Correlation is significant at the 0.05 level tdled).
**_Correlation is significant at the 0.01 leveH@&iled).

As shown orFigure 4.23 there are correlations with the completion timd #me age of
the participants where the completion time incrdase the age increased. There is also a
correlation between the profession of the partimipaand their satisfaction with the icon
arrangement in Word 2003 where the students weréettst satisfied with icon arrangement

and the employees the most satisfied.
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TABLE 4.24 Correlations of observed variables aadipipants’ information in Word 2007

Words 2007 Freqltesrécy of Paﬁti?:?pgats Profession Gender
Completion Time 161 545" .160 342
Completed Tasks .025 -174 .053 -.240

Difficulty in performing tasks -112 -.023 114 -.241
Number of Errors .148 .198 .209 .188

Icons Arrangement -.009 -.033 .101 -.116
Satisfaction .006 .029 .188 -.142

*, Correlation is significant at the 0.05 level tdled).
**_Correlation is significant at the 0.01 leveH@&iled).

As shown om ABLE 4.24 there is a correlation between the completion tivhere time
completion increased as the age of participanteased and also a correlation with the age
and gender where many of the women participantsidrager completion times. No other

correlations were found for Word 2007.

4.7.2 Excel

TABLE 4.25 Correlations of observed variables aadipipants’ information in Excel 2003

Excel 2003 Frequency of use ParAti?:‘iengts Profession Gender
Completion Time 338 356 174 368"
Completed Tasks -.089 -.223 -.071 -.355

Difficulty in performing tasks -.224 -.253 -.295 -.185
Number of Errors .063 125 -.129 .092

Icons Arrangement -.019 .123 .194 .080
Satisfaction -.031 .085 157 -.014

*, Correlation is significant at the 0.05 level tdled).
**_Correlation is significant at the 0.01 leveH@&iled).
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As shown orfifABLE 4.25 there is a correlation between the completion tand the
frequency of use of Excel 2003, age where the cetigpl times increased as the age of
participants increased and gender of the partitgpamere many women participants had
longer completion times. There is also a corretati@tween the completed task and the
participants’ gender where women participants cetepl less tasks than male participants.
Also a correlation was found between the professiothe participants and the difficulty in

performing tasks.

TABLE 4.26 Correlations of observed variables aadipipants’ information in Excel 2007

Excel 2007 Frequency of use Palﬁ\i?:(iapg;ts Profession Gender
Completion Time 314 270 .013 287
Completed Tasks -.201 -.176 .064 -.294"

Difficulty in performing tasks -.222 -.064 -.028 -.266
Number of Errors 273 110 -.064 -.019

Icons Arrangement -.203 129 .255 -.224
Satisfaction -.225 .103 241 -.216

*, Correlation is significant at the 0.05 level tdled).
**_ Correlation is significant at the 0.01 leveH@&iled).

As shown oM ABLE 4.26 there was a correlation between the completiore tamd the
frequency of use of Excel 2007 where the completiiore increased as the frequency of use
increase and the gender of the participants wheraeem participants had longer times. Also
a correlation between the gender of the particgpantd the number of tasks they completed

where the women participants completed less tdws mhale participants.
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4.7.3 PowerPoint

TABLE 4.27 Correlations of observed variables aadipipants’ information in PowerPoint

2003
PowerPoint 2003 Freqltesrécy of ParAti?:‘iengts Profession Gender
Completion Time 341 380" 177 3917
Completed Tasks -.224 -.293 -113 -367"
Difficulty in performing tasks -.230 .019 .058 -.102
Number of Errors .068 -.142 -.063 -.082
Icons Arrangement .026 .164 .107 -.029
Satisfaction -.234 .076 .088 -.115

*. Correlation is significant at the 0.05 level tdlled).
**_Correlation is significant at the 0.01 leveH@iled).

As shown oM ABLE 4.27 there was a correlation between the completioe tmd the
age, where the completion time increased as theoftiee participant increased and gender
of the participants where women had longer commtetimes and also with the frequency of
use of PowerPoint 2003. There was also a correl&igdween the number of completed tasks
and the participants’ age where the younger ppgitdis had shorter completion times and
gender where women participants completed fewé&stden male participants.

TABLE 4.28 Correlations of observed variables aadipipants’ information in PowerPoint

2007

PowerPoint 2007 FreqL:Jirécy of Palﬁ\i?:(iapg;ts Profession Gender
Completion Time 353" 357 151 314
Completed Tasks -.135 -.339" -.063 -474"
Difficulty in performing tasks -.154 -.014 .067 -.334
Number of Errors .259 -.048 -.118 -.234

Icons Arrangement .031 -.117 -.097 -.329°
Satisfaction .029 -.139 -.037 -381"

*. Correlation is significant at the 0.05 level tdlled).
**_Correlation is significant at the 0.01 levek@iled).

58



As shown oM ABLE 4.28 there was a correlation between the completiore tamd the
age where the younger participants had shorter &tiop times and gender where many of
the women participants had longer completion timasd also their frequency of use of
PowerPoint 2007. There was also a correlation emtimber of completed task and the age
and where the younger participants were able topteten more tasks, and also a correlation
was found with the gender of the participants. lynidnere was also a correlation between
the gender of the participants and their overdisfction and icon arrangement, where male

participants were more satisfied than women wittvé&@oint 2007.

4.8 Normality

To determine if the data distribution compliegh a normal distribution a series of
normality test where ran for the variables where dependent sample t test was used. A
summary of the results of those tests is giveit ABL E 4.29

TABLE 4.29 Normality tests

Word Word Excel Excel PowerPoint PowerPoint
2003 2007 2003 2007 2003 2007
Not Not Not Not
Skewness/Kurtosis | Normal | Normal | Normal | Normal Not Normal Not Normal
Not Not
Normality t Test Normal Normal Normal Normal Normal Not Normal
Completion Not Not
Times Stem and Leaf Normal Normal Normal Normal Normal Not Normal
. Not Normal Not Normal Normal Not Normal
Histogram Normal Normal
Not Not
Q-0 Plot Normal Normal Normal Normal Normal Not Normal
Skewness/Kurtosis | Normal | Normal | Normal | Normal Normal Not Normal
Not Not Not
Normality t Test Normal | Normal | Normal Normal Normal Not Normal
Number of S Not Normal | Normal | Normal Normal Normal
Errors tem and Leaf Normal
. Not Normal | Normal | Normal Normal Normal
Histogram Normal
Not
Q-0 Plot Normal Normal Normal | Normal Normal Normal

59




For the variables which data distribution diot complied with a normal distribution, a
Wilcoxon or Mann Whitney could be used as discusse&ihnast [Kiihnast 2008]. In this
study the Wilcoxon test was ran in addition to tlependent sample t test that was already
ran for the cases that a normal distribution wasfoond. The Wilcoxon test indicated the

there were the same significant differences, asudsed irsection 4.2 andsection 4.5
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5 Analysis of Results

This chapter is dedicated to the analysidefresults found in chapter 4. On that chapter
we presented some significant differences, for sofitee tasks given to the participants on
the 3 applications. In this chapter these resuéisaaalyzed. The discussion on the following
sections is based on the results, observationeofrieraction recording and exit interviews
with the participants to find out what they werginig to do in the cases they confronted

difficulties accomplishing a task.

5.1 Completion times

Sections 4.1.1, 4.1.2 and 4.1.3 showed that there were some significant differenoe
completion time in some of the tasks given to tlatippants. Let's take a look at the
completion times for those tasks to determine Wieye were significant differences between

those values.

5.1.1 Word

As discussed omsection 4.1.1 there were significant differences in completiomet
between Word 2003 and Word 2007 on @@en Document (Task #1),Draw Table (Task
#4), Add Rows (Task #6),Spell check (Task #10),Text Replace (Task #12)Save Document

(Task #13)Preview (Task #14) antNew Document (Task #16}asks

61



In the case of th@pen Document task the slower times Word 2007 may be due to the
fact that a shortcut for opening documents, avilabWord 2003, is no longer available in
the 2007 version, at least not as a default feafthre lack of this feature forces the users in

Word 2007 to look for the option in the menus, whionsumes additional time.

The differences in time completion for theaw Table task may be due to a change in
the option for inserting a table. In previous vens of the program up to the 2003 version,
the procedure to insert a table was to access a raledtable. From that menu the user
would have to access the optiorsert and from the insert option choose tiable option.
This was totally changed in the 2007 version. Thecgdure in this version consists of
accessing thensert menu and the clicking on theon table. From the point of the steps
required to perform the tasks, the 2007 versiorehawroved the method because of one
less step required.

The reason why the participants may have haettar performance on the 2007 version is
because they have been using this version foiaat eeyear. They are most probably used to
the new procedure in the 2007 version and haveoftag the previous one in the 2003
version. The test recordings showed that most @fptirticipants who took a longer time in
completing the tasks tried the 2007 version procedthile they were doing the tasks on the
2003 version. Because of the change in the lacadfothe table creation option, most of

those participants spend more time trying to rem@rhbw it was done in the 2003 version.
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The main reason for difference in perforneafar theAdd Rows task may be that in the
2007 version there were some improvements in tefmagptions available for the user. The
most noticeable is the incorporation of el row option on the right click menu. The tests
recordings showed that many of the people who ceteglthe task in shortest amount of
time used this option. Just as with the previag& tiscussed, many of the participants spent
more time to complete the tasks in the 2003 verberause they were trying to execute it
like in the 2007 version. Many of the participamsre trying to add rows to a table using the
right click option which it is not available in ti2003 or any previous versions.

The main reason for the difference in completimes for thepell-check task could be
that in the 2003 version these tasks can be peerby accessing th€ools menu and
selecting the first option callegpelling and Grammar. However, in the 2007 version the
Tools menu was completely eliminated and the options inclusezte moved to other
menus. In the case of tt@pell-check option it was moved to a Tab call®®view. This
change took a toll on the participant’s performaheeause not only they had to remember
there was no tools menu, they also needed to reerewtiere it was now.

The difference in completion times for tlext-Replace task may be attributed to a
change in task procedures. In the 2003 versionasie could be done by accessing Hubt
menu and selecting the replace option. In the 2007ieerthe Edit menu was eliminated
and the replace option is now in the Home Tab. Sain¢he participants, as the test
recordings show, know the equivalent keyboard shiriThe participants who did not know

this shortcut had higher completion times in theO7220version because they were
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overwhelmed with the great amount of icons avadalphaking it harder for theeplace
option to be found or they were looking for the Edit menu.

The main reason for the difference in time caatiph for thePrint Preview may be due to
the elimination of the print preview shortcut ictirat was included in the 2003 and earlier
versions. The tests recordings show that manyepdrticipants while executing the task in
2007 were looking for that shortcut. Those partaiig were forced to execute the task by
accessing a menu known as t@fice button (introduced in the 2007 version), select the
Print option and then select tHerint Preview option, thus requiring steps compared td
step required in 2003 and earlier versions.

For the case of thfeave Document task the time completion differences may be due to
the extensive number of icons that are on a same iar the 2007 interface. The tests
recordings showed that even though the task coae been completed in the same way on
both versions, by using an icon shortcut, the pigdints were most successful in finding this
shortcut in the 2003 version that in the 2007 wersMost of the participants who had higher
completion times were overwhelmed by having to lémkthe correct option within so many
icons, making it harder for them to find it.

The difference in time completion times foe thew Document task may be due to the
fact that the 2003 version has a shortcut icorek@cuting that task while in the 2007 version
that icon is not available by default. If the usér2007 wants to use the icon it has to be
configured in the application. The tests recordisgewed that while executing these tasks

on the 2007 version, many of the participants spente time looking for the shortcut. They
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were basically forced to execute the task by usiiegDffice button and selecting the New
option causing a slower performance.

In the overall completion times there is also aspme factor that could have been
involved in having longer completion times. Thatyniee the age of the participants. As we
saw insection 4.7.1 there was a positive correlation between compidiimes and age of the
participants in both versions of Word. This badjcaleans that as the age of the participants
increases the completion time also increases. Andtctor that may have caused longer
times in this case only in Word 2003 was the pgdicts’ profession. For this study it means
that the students had lower completion times that@émployees whose age in almost all
cases are older. There was also another possitiler,fan this case in Word 2007 and that
was the participants’ gender. In this case mosthef women participants had longer

completion times that the male participants.

5.1.2 Excel

As discussed earlier asection 4.1.2 there were significant differences in the completio
times of the following individual taskgnsert Rows (task #3), Copy Formula (task #6),
Adjust Precision (task #8), Center Data (task #8) andGenerate Graph (task #9). There was
also a significant difference in the completion ésnof the tasks between Excel 2003 and
2007. Let's take a closer look at these resultietermine the cause of these differences.

The main factor involved in the differencescompletion times for thénsert Rows task
may be that in 2003 and earlier versions, the taskd be performed by accessing thsert

menu and selecting theows option. In 2007, even though there is iasert tab, theinsert
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row option is not available. In fact, in 2007 there isiagert tab and annsert drop down
menu inside thehome tab.

The tests recordings showed that many of #réigpants did not use thasert drop
down menu. Many of them went directly to thasert tab to execute the task even though
they have been using the 2007 version for overaa. YWhen most of the participants noticed
that the option was not available in timsert tab most of them usethe right click option
instead. Other participants decided to use riight click option at the first try. Those

participants are the ones who completed the taskmnfast times in 2003 and also in 2007.

The tests recordings showed that the highepbetion times in both versions of Excel for
the Copy Formula task were caused by the lack of a shortcut on see imterface. In both
versions the easiest way to execute these task§yvasing the drag option, available using
the right click menu. The participants who knewsttshortcut were the ones who
accomplished the task in very short times. Those did not know about the shortcut went
to look for it on the menus. Since there is no @ptin the menus available, some of the
participants chose to copy the formula from oné¢ aet paste it on the other, consuming
much more time by doing so.

Even though there is no shortcut on the usterface in both versions, there were more
participants with longer completion times with 2@03 version. This may have been due to
the fact that when the participants used the mérusccomplishing these tasks and there are

10 menus to choose from in the 2003 version condpar& in the 2007 version.
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Even though both versions of Excel includecpeally identical shortcut icons for
executing theAdjust Precision task, the participants in 2003 version of Exced laabetter
performance. The reason for this may be that in20@7 version the main tab, which
includes the most common features, is too cluttergl icons. The tests recordings showed
that the participants spent more time looking foe tshortcut in 2007 because of this
situation.

The main reason for this difference in cortiptetimes for theCenter data task may be
the clutter of icons in the main tab of the 200%sian. The tests recordings showed that most
of those longer completion times were caused becde participants had difficulties
finding the correct icon in 2007, even though iis thersion the icon in fact is closer to the
left side of the screen, where the menus in ca20@3 and tabs in 2007 are concentrated

There are a series of possible reason why satibeable difference in completion times
was evidenced for th&enerate graph tasks. The first one is the change in the proeetiur
execute the tasks. The tasks asked the partidipaygnerate a specific graph from a series of
numbers and assign to it a given title. In the 2068&ion this was done by accessing the
insert menu, selecting thansert chart option. After the option is selected, tlehart type
menu is displayed and then the program gives you th®omf selecting from which data
you want to create the graph. Once the data isteelend confirmed, the program displays
an option for adding a title to the graph. Aftee title is inserted and confirmed the graph is

created.
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In the 2007 version some portions of the mesty discussed procedure were kept the
same but most were changed. In 2007 the optiorxéoute the task is inside a tab called
insert, contrary to the 2003 version which is a mdasically that is the only thing similar
between the two versions. After the insert tabeleded the user has to select the type of
graph that he or she wants. Once the type of geapélected the graph is created.

From this point on is where the problem stdrtghe 2003 version the user has the option
of selecting the data and then selecting the indsatt option to create the graph but also
could select the insert chart option and the prograll ask for the data. In 2007 if the user
did not select the data before selecting the typgaph the program will not ask for the data
and will automatically create an empty graph. Als@003 there is a step where the user is
asked for the title of the graph. In 2007 this stegs eliminated so if the user did select the
data first and then selects the type of graphptbgram will generate the graph but without a
title.

To include the title in 2007 an extra stepequired where the user has to select from a
series of options in a box called chart layout.eAfthe layout is selected the graph is
modified so that it includes a title space. Afteat the user is required to click on the title
which by default is named “title” and change ithe proper one.

The situations discussed above, were basitaynain reasons for such high completion
times in Excel 2007. The test recordings showed sbhane of the participants confronted
problems creating the graph, because they didalettsthe data before selecting the type of

graph.
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As it was mentioned before, this creates amptengraph. Most of those participants
thought they made a mistake and tried to execuwdask in the same way again, with the
same results. The test recordings also showednthaty of the participants, who did not
confront the previously discussed situation, hazbj@ms assigning the title to the graph.

The two changes made in the 2007 version tadloll on the performance of the
participants in this task. Many of the participanio confronted those problems, spent a
considerable amount of time trying to figure outvhim accomplish the missing part of the
task.

Overall in Excel 2003 the average completiometwas170.04 seconds, while for Excel
2007 the average completion time wA43.50 seconds. There is a difference @7 seconds,
which is definitively a statistically significanaétor.

In the overall completion times there are @eseof possible factors that could have been
involved in having longer completion times as we $@a section 4.72. One of these factors
may have been the frequency of use. In both vesstdrExcel the participants that more
frequently use the application had shorter commtetimes. Another factor that may have
caused longer completion time in both versions thasgender of the participants. In this
case most of the women participants had longer tetrop times that the male participants’.
Another factor that may have caused longer timeshis case only in Excel 2003 was the

participants’ age. As the age of the participantsaases the completion time also increased.
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5.1.3 PowerPoint

As discussed earlier osection 4.1.3 there were significant differences in the ta€ien
Document (Task #1), Change Design (Task #2), Side Master (Task #3), Change Bullets
(Task #5), Side Sort (Task #6), Add Side (Task #7) andDraw / Edit Circle (Task #8), and
Insert Sound (task #10). Let's take a closer look at these results temheine the cause of
these differences.

The main reason for the slower times for @pen Document task in the 2007 version
seems to be the change in the user interface. Admécat that was available in the 2003 and
earlier versions of the program to execute thik teas removed as a default option on the
2007 version. The user of the 2007 version hasldotlais shortcut to the interface to make it
available. The participants who did not know abitig option were forced to execute the

task by clicking theffice Button and then select ti@pen document option.

The test recordings showed that many of théigg@ants, even though they have been
using the 2007 version for more than a year, thélyhave the tendency of looking for the
shortcut on the menu. The test recordings also stidinat most of the lower times achieved
by the participants in the 2007 version were pdsdiecause the participants did not used the
interface to execute the task. Those participasts the keyboard shortcut, which did not

suffer any changes in the 2007 version.
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There may be two reasons for the performaliiterence executing tHéhange Design
task. The first one is that in the 2003 and eaxl@sions the option to execute this task was
found in a menu calletbrmat. In the 2007 version thf@rmat menu is no longer available
and was substituted by a tab call2ekign.

The second reason for higher completion timiés the 2007 version is the fact that if the

participant already knew where the option for chagghe design was for the in 2007
version some of them had a hard time finding thegieasked for the task.
The second reason for higher completion times wWigh2007 version, is the fact that even
though some of the participants may have known gliee option for changing the design
was located in 2007, in some cases they still coéd problems in finding the design
requested in the task.

The reason for this is that in 2003 and eaviesions when the change design option was
selected, the program opened a window on the vight the designs previews in a vertical
manner and a scroll bar for viewing the rest of lise In 2007 when the user selects the
design tab there are already some preview desigashorizontal manner and no scroll bar.
Instead of a scroll bar there are 3 buttons thatda see more designs in a sequential way or
change between the previous page and the next.

The test recording showed that most of thégypants, who had high completion times in
2007, confronted one of the problems discussedrbefr in some cases both problems.

Some of the participants had a tough time tryinfirtd the option to see more designs.
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This situation was very likely caused by tiee sand look of the buttons for managing the
display. These buttons are very small and alscaht@@ansparent look, which made them look
as if they were disabled, and in some cases theipants did not notice they were there at
all.

For theSide Master task the procedure to execute the task was blysibal same in both
versions. However, there is an issue in terms @f Hwe program presents the options. In
2003 after the user clicks on the view menu a didogvn menu is displayed and the
respective action could be found in an option chtteaster. In 2007 after the user selects the
view tab the user only needs to click on the shdsster icon.

Even though in 2007 the process for executiegask is simpler and requires less action
from the user, a greater percentage of participaotapleted the task in time over 100
seconds.

The main reason for this is the clutter ofnedound in the 2007 version user interface.
One of the main problems of this is that the usevierwhelmed by too many icons which in
most cases distract the attention of the user.

The tests recordings showed that many of érggpants with high completion times had
trouble finding the correct option in the 2007. Masf those participants accessed the right
menu, but because many of the icons were simianesof them did not recognize at first the
correct icon, or spent quite some time trying tenitfy it. This situation definitively took a
toll on their performance, because many particppament looking for the option in other

menus, spending even more time.
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There are a series of reasons that may exfiainlifferences in time completion for the
Change Bullets task. The main one is the difference in the pracedequired to execute the
task. In the 2003 and earlier versions the bulgitBon could be found by accessing the
format menu and then selecting bullets and numbedim 2007, even though the Format
menu still exists, the bullets option is no longerilable in that menu. That change alone
caused some trouble for the participants, because though they have been using the 2007

version for over a year, their first reaction iddok for it in the format menu.

The second reason is that in the 2007 vet$ierbullets option is in the home menu. The
problem with this change is that, first, is notdted in an intuitive menu, and second the icon
used for this option is not properly identified.dddition there is also the cluttering of icons
problem present. The test recordings showed thaymfthe participants spent time looking

for the change bullets option.

The main reason for the difference in completimes for theSide Order task is very
likely to be a position change of the icon in tf¥®2 version. In the 2003 and earlier versions
the icon to execute the task was located on therndieft corner of the user interface. In the
2007 version that icon was moved to the bottomtrigirner of the interface. The test
recordings showed that many of the participants fieaction was to look for the icon on the

left corner which took a toll on their completiome.
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The main reason for difference in completiomes for theAdd Side task seems to be the
cluttering of icons in the 2007 version. The testardings showed that even though in 2007
there is a big icon, clearly identified, most oé tparticipants did not notice it and therefore
did not used it.

For theDraw / Edit Circle tasks the difference in time completion seemsetodused by a
change in the position of the shortcut icon anditisert menu on the 2007 version. In the
2003 and earlier versions the shortcut icons westipned in the bottom part of the user
interface. In 2007 those shortcuts were moved éohibme menu on the right side. Even
though those shortcuts were available in the homeunof 2007, they were also included on
the insert menu. If the user selects the insertunenor she will find an option called shapes
which contains the shortcuts. In 2003 and earkgsions even though there is an insert menu
available the shapes option is located on a subsroeltedinsert picture in an option called
Auto shapes.

The tests recordings showed that many of @réigpants, while executing the task in
2003, accessed thasert menu as their first reaction. Even though they werettmn right
track, many of them did not associate theert picture option as the correct menu for
executing the task. Many of those participantstatito look for the option on the different
menus, consuming a lot of time by doing so.

The test recordings also showed that marthe@fparticipants were able to find within a
few seconds the shortcuts available in the 20@ve menu, and others, even though they
did not noticed the shortcuts in theme menu, were able to execute the task in a short
amount of time, by accessing timsert menu and selecting thshapes option.
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For thelnsert Sound tasks the main reason for higher completion tinmeshe 2003
version in comparison to the 2007 version seemsetbiow the participants associated the
menu names with the task they were given. In beitisions many of the participant’s first
reaction was to look for it on thasert menu. In both cases they were on the right track.
They right option to execute the task is usingitisert menu. There is a saying that goes “A
picture is worth a thousand words”, that is prdgiskee reason for the noticeable difference
in completion times between the two versions. 1020 execute the task the participants
needed to access the insert menu and then sedegtdhies and sound sub-menu and finally
select the proper sound option. In 2007 the proeedt first is the same. The participant
needs to select the insert menu but in this cagtead of selecting from a submenu, there is
an icon of a speaker which contains the insert daptions, reducing the steps needed to
execute the task.

The test recordings showed that many of thieggaants in 2003 selected the insert menu
as their first option but they did not notice thewes and sounds submenu or they had
trouble finding it. This situation forced the paipiants to look on other menus trying to find
the right option. By doing so, many of them speigtreat deal of time, which explains why
there were so many cases with high completion time2003. In 2007 the story is quite
different. The test recordings showed that manthefparticipants were able to execute the
task with the aid of the sound icon located initisert menu.

In the overall completion times there are @eseof possible factors that could have been
involved in having longer completion times as wes sa section 4.7.3. One of these factors
may have been the frequency of use. In both vessainPowerPoint the participants that
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more frequently use the application had shorterptetion times. Another factor that may
have caused longer completion time in both versigas the gender of the participants. In
this case most of the women participants had lorgenpletion times that the male
participants. Another factor that may have causedyér times in both versions was the

participants’ age. As the age of the participantsaases the completion time also increased.

5.2 Completed Tasks

The results presented in section 4.2 reveidfladthere were some significant differences
in the total number of tasks completed among théggaants. The following sections will

explore the reasons.
5.2.1 Word

Asdiscussed earlier osection 4.2.1 there were no significant differences in the number
of tasks completed between the two versions o Wdmdaddition no significant differences
were found among individual tasks. Even though sparécipants confronted some troubles

while executing the tasks, most of them were awkntsh most of them.

5.2.2 Excel

As discussed earlier ogection 4.2.2 there were significant differences in the number of
tasks completed between the 20003 and 2007 versioBgcel. It seems very evident that
this difference was caused mainly by tBenerate Graph task which was the only one that
resulted in a significantly different number of tseompleting it. As indicated ifigure 5.1,

48 out of 50 (96%) participantgere able to complete the task in Excel 2088le only 27
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(54 %) were able to complete it in Excel 200mhe main reason for this huge difference

seems to be the changes in the procedure to exibisitask in the 2007 version.

M Failed (2) M Failed (2)
Generate Graph m Complete (48) Generate Graph = Complete (48]

W 4%
W 46%
W 54%

Exel 2003 Exel 2007

Figure5.1 Generate Graph task percentage completion/failure for Excel 2003-07

Even though task # 9 was a huge factor inifigaignificant differences between Excel
2003 and Excel 2007 there were some other fachatsrhay have indirectly affected the
number of completed tasks by the participants. @irieese factors in both versions of Excel
as discussed igection 4.7.2 may have been the gender of the participants. In s enost
of the women participants completed less taskstkiegamale participants.

5.2.3 PowerPoint

As discussed earlier on section 4.1.3 no significafierénces were found in the total
number of task completed among the participantbaih versions of Power Pointhe Add
Sound task was the only one that resulted in a sigmifiyadifferent number of users

completing it.
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As indicated irFigure 5.2, 37 out of 50 participants (74%jere able to complete the task
in Power Point 2003vhile 49 (98 %)were able to complete it in Power Point 200he
main reason for this difference, as discussedettion 5.1.3, seems to be a shortcut icon
added to the user interface in the 2007 versiorat Tdinange was a great aid for the
participants while performing the task in the 28@rsion because they were able to identify
the faster option quicker than they did in the 2088sion. In 2003 version the faster option

to execute the tasks is submerged in several menus.

M Failed (13) M Failed (1)
Add Sound m Complete (37} Add Sound = Complete (43]

H 2%
H 74%

H 26%

Power Point 2003 Power Point 2007

Figure 5.2 Add Sound Figure 5.3 Generate Graph task percentage completion/failure
for Power Point 2003-07

In the overall completion tasks there areréeseof possible factors that could have been
involved causing some participants to complete ntasks than others as we sawséntion
4.7.3. One of these factors may have been the gendbe gfarticipants. In this case many of
the women participants completed fewer tasks thanrtale participants. Another factor that
may have affected the number of completed tasksheaparticipants’ age. As the age of the

participants increases the completion time alscesmsed.
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5.3 Difficulty in performing the tasks
Sections 4.3.1, 4.3.2 and 4.3.3 revealed that there were some significant diffeesnin
user difficulty in performing the tasks for sometbé tasks given to the participants. The

following sections will explore the reasons.

5.3.1 Word

As discussed earlier osection 4.3.1 there were significant differences, in terms of the
participants’ difficulty in performing the tasks tithe Draw Table, Add Rows and New
Document tasks In the three cases the user difficulty in perfioignthe tasks seems to be

related to the difficulties confronted by the userecuting these tasks.

5.3.2 Excel

As discussed earlier asection 4.3.2 there were significant differences in user difftguh
performing the tasks with th@&enerate Graph and Name Cell tasks In the case of the
Generate Graph task the differences in difficulty in performiniget tasks seem to be related
to the difficulties confronted by the users in exary this task. In the case of tName Cell
task the difference in user difficulty in perforrgithe tasks may be due to the fact that most
of the participants, who gave a low score ratinghi task, had some trouble locating the
right location to execute it. Those participantsyrhave been distracted by the large amount
of icons available which may also cause user fatiglh seems that these two tasks were the
major reason for the difference in the overall udifficulty in performing the tasks between

the 2003 and 2007 version of Excel.
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5.3.3 PowerPoint

As discussed earlier osection 4.3.3 there were significant differences, in terms of the
participants’ difficulty in performing the tasksrféhe Open Document, Insert Sound and
Print Handouts tasks The differences in difficulty in performing thestes with these tasks
seem to be related to the difficulties confrontgdtle users in executing these tasks as

evidenced by the significant differences foundnmet completion for them.

54 Errors

Sections 4.4.1, 4.4.2 and 4.4.3 revealed that there were some significant diffeesnin
terms of errors committed by the participants. Tokowing sections will explore the
reasons.

5.4.1 Word

As discussed earlier gaction 4.4.1 there were significant differences, in terms obesr
committed by the participants. The differencesrors committed with these tasks seem to
be related to user’s perception of what action il executed when they click on an icon.
Many of the errors committed were caused by thdigyaants clicking on an icon that
executed an action in some cases very differemt fndnat they expected. This phenomenon
occurred more frequently on Word 2003 which userface relies mostly on icons. In 2007
this phenomenon was less frequent because evegltlitsiuser interface still handles icons,

some of them now include a short name that destn#baction it should execute.
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In Word 2003 the lack of this short name causmfusion on the users when some of the
icons look similar. In Word 2007 the majority ofetlerrors committed by the participants
were looking for the icon to execute the task amhong tab. The participants had a hard
time remembering in which tab was the option theyreMooking for. Even though Word
2007 now includes the short name help on iconsuees need to remember where is the
icon placed. This may explain why the participameded more time to execute some of the

tasks in the 2007 version as discussedeotion 4.1.1.

5.4.2 Excel

As discussed earlier gaction 4.4.2 there were significant differences, in terms obesr
committed by the participants. The participantsfionted difficulties executing some of the
tasks on both versions of Excel mostly becauséaf perception of how an action should
affect the document versus how the application lsnit. Two examples where this
phenomenon occurred were on the taS&ster Title andinsert row. On the first many of the
participants tried to center the title of a tab&ng the icon they are use to click to execute
this task. The application responded by centetiegtitle on the cell it was located instead of
the corresponding center of the table. Some op#récipants tried to highlight the adjacent
cells and tried to use the same icon or expana@ehecontaining the title of the table but in

both cases they were unsuccessful.
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They were not successful because in Exceétisea specialized icon which function is to
merge the first cell and the adjacent cells inte and then centralized the text contained in
it. Some of the participants did not know or forgbbut that icon even tough in 2007 there is
a short name beside it describing it.

The error rate between both versions of Exeehained almost the same until the
participants were given the tagBenerate Graph. On that specific task the error rate
increased dramatically on Excel 2007. The mainaedsr this sudden change was the
several changes made to the process needed totexbeutask which included menu
changes and steps removed fromitieert graph wizard available in most of the previous
versions. The most noticeable was the removal @bittion that allowed users to assign the
title to the graph. In Excel 2007 the user is resgplito assign the title to a graph after it is
created by choosing from different options foundire box callechart layouts. The test
recordings showed that many of the participantevede to create the graph without major
problems, but then many of them were not able sigasthe title to the graph. Those who
managed to find the option took a longer time tosfi the task which explains why there
was a significant difference in terms of completione as discussed mection 4.1.2, and

also a significant difference in terms of completask as discussed saction 4.2.2.
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5.4.3 PowerPoint

As discussed earlier @action 4.4.3 there were significant differences, in terms obesr
committed by the participants. The participantsfiaorted difficulties executing some of the
tasks on both versions of PowerPoint mostly becatiseeir perception of where should an
icon to execute a certain action should be locatedimilarities in menu names. On both
versions of the application the participants hafficdilties locating the correct menu to
complete theSide Master task. The participants had a harder time executwegtask in
Excel 2007 as test recordings show because oflittercof icons and tabs placed in the user
interface. An interesting situation is revealedtia taskChange text color and add effects
where participants where ask to animate a texteExicel 2003 some participants had trouble
executing this task because in this version theze2aoptions to animate text. One of those
options iscustom animation and the other ianimation schemes. Even though both options
are for animating the text and they share many@fanimations, the way they are ordered is
really different. This situation created a big gesb for the participants, because they needed
to look in some cases in both options to find tbeect effect. In Excel 2007 they corrected
that by eliminating the animation schemes optiod jputting all things related to animations
in a tab called animations and also adding icomstie slide transition animations. Even
though this change resolve the issue found in ER66B it brought a new one as the test
recording show that many participants in Excel 2@@3dused their attention on the slide

transition icons and tried to animate the text wthigm.
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As discussed in section 4.4.3 the total eromsmitted by participants was greater in
Excel 2007 than in 2003. The main reason for thisason was the removal of functions
from menus on Excel 2007. Many errors committedhgyparticipants in Excel 2007 beside
the situation discussed earlier were the resuthefremoved functions. The test recordings
showed that many participants tried to execute sofmbe tasks by using theght click
option. In Excel 2003 the participants were abledmplete some of the tasks by using that
option, because it provided some of the functidrad are available within the main menus,
which makes it easier for them to find what theyev@oking for. In Excel 2007 those sub-

menus were removed, forcing the user to access tim@mugh the main menus only.

5.5 Satisfaction

Sections 4.6.1, 4.6.2 and 4.6.3 revealed tiiate were significant differences in user
satisfaction for some of the applications usedheygarticipants. The following sections will

explore the possible reasons

5.5.1 Word

As discussed earlier osection 4.6.1 there were no significant differences, in terms of
Icons Arrangement and Overall Satisfaction between the two versions of Word. The
participants’ ratings between the two versions wsngilar and this may be due to the fact

that they did not encounter great difficulties wehgixecuting the tasks on either version.
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5.5.2 Excel

As discussed earlier ogection 4.6.2 there were significant differences in tkerall
Satisfaction andIcons Arrangement between the two versions of Excél the case of the
Overall Satisfaction seems to be related to the difficulties confrontsd the users in
executing this task. In the case of thens Arrangement may be due to the fact that many
of the participants had trouble locating the rilgittation of an icon or feature in Excel 2007.
Those participants may have been distracted byatige amount of icons available in 2007
which may also cause user fatigue. That couldr®e ai the reasons why the participants
expressed that the 2003 version was easier tohasethe 2007 version. Even though the
participants were clearly more satisfied with tf#®2 versions, most of them were expressed
that they were willing to continue using the 20@fsion and also recommended to a friend.
A possible explanation for this situation couldthat the participants understand that with
time they could overpass the difficulties they e¢onfed with the 2007 version and get used

to the new interface and the changes that cameg aldh it.

5.5.3 PowerPoint

As discussed earlier ogection 4.6.3 there were no significant differences, in terms of
Icons Arrangement and Overall Satisfaction between the two versions of PowerPoint, even
though the male participants were apparently matisfeed that the women participants in
PowerPoint 2007. However, many of the participatssidered that the 2007 version of
PowerPoint was easier to use than the 2003 veraign. almost all of them expressed that

they would recommend the 2007 version to a friemdl @l of them would be also be willing
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to continue using it. A possible explanation fastivould be the fact that some features of
the 2007 version were improved, like for exampleitisert sound option in which there is
an icon in a shape of a speaker, that the partitsplaad no problem associating it with an

option to handle sounds.
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6 CONCLUSIONS AND FUTURE WORK

As discussed in previous chapters there wegaifisant differences in terms of
completion time, completed tasks, user difficulty performing the tasks and errors
committed by users for some of the application®ived in the study. A summary of those
results is shown ofable 6.1. The cases highlighted hable 6.1 indicate the version that

resulted significantly better with respect to tlseresponding dependent variable.

TABLE 6.1 Versions of applicationswith overall better results where significant
differences where found

: Difficulty in
L Completion | Completed : . :
Application S . performing Errors | Satisfaction
the tasks
Word 2007
Excel 2003 2003 2003 2003 2003
PowerPoint 2003

The results of the study shows that theresayeificant differences in the overall time it
took the participants to complete the tasks, thebar of completed tasks and the overall
difficulty in performing the tasks and overall sftiction only on Excel. On all these

variables the participants had better results areEX003 than in Excel 2007.

The results also indicate that there are Bagmit differences in terms of errors committed
by the participants in all the applications usedtlois study. The participants were more
successful on the 2003 versions of Excel and PovuwetrPin Word the results were exactly

the opposite where the participants were more ss@aleon the 2007 version.
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In fact in the Excel application the particypghad better results in all the variables that
were observed. It is clear that the user interfafcthe 2007 version of Excel had a negative

effect on the participant’s performance and diffigin performing the tasks levels.

This study demonstrated that age, gender esfégsion are factors that can influence the
performance of the participants. Young, male andlent participants tend to be faster

performing the tasks.

Excluding the Excel case we could see thatetlas no significant difference between
the two versions of Word and PowerPoint, with theeption of the variable errors
committed, where the participants had better resuit Word 2007 than in Word 2003, but

exactly the opposite in PowerPoint where they hettebresults in the 2003 version.

These results support the conclusion thaktlseeno concrete evidence of an improvement
in terms of the user interface of the 2007 verswin®/ord and Power Point. Also it cannot
be claimed that the 2003 versions of Word and P®eant are better than the 2007 versions.
However, the results support the conclusion thauser interface of Excel 2007 did changed
for the worst in comparison with the user interfaéghe 2003 version. Thus, strictly from
the point of view of the usability of the 2007 viers of the Office suite, the users are better
off keeping their 2003 version. Investing in angrgde from Office 2003 to 2007 is

something to consider if the new capabilities dfic@f 2007 are worth the investment.
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In order to determine if the result of thedstwith respect to the Excel 2007 application
persists and are not due to the learning curveelperiment can be repeated with users
having at least three years using this version. &keeriment can also be repeated to

compare the user interfaces of Office 2007 withrtee 2010 version of Office.
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APPENDIX A. PARTICIPANT’S CONSENT

Consentimiento para realizacion de la prueba

Como parte de un estudio comparativo estamoigaedi unas pruebas de interaccién con
las versiones 2003 y 2007 del conjunto de apliceesaonocido como Microsoft Office. El
propésito de dicho estudio es determinar las vasitgj desventajas de ambas versiones
cuando una persona interactia con los mismos.didra estudio se utilizaran los programas
Word, Excel y PowerPoint.

A los/las participantes de este estudio se lesigoljue completen un cuestionario sobre su
informacion personal y su experiencia de uso cenctanputadoras. Luego de esto se les
solicita que realicen una serie de tareas con uadade las aplicaciones. Con motivos de
posterior analisis se procedera a grabar dichaaict#&n mediante el uso de un programa
llamado Morae de la compafia TechSmith. En dicléapion solo se tomara record de la
realizacion de las tareas en los programas antesciomados. Finalmente los/las
participantes completardn un cuestionario sobrmtewaccion con los dos procesadores de
palabras. La identidad de los/las participantesa sprotegida y solamente los/las
investigadores/as tendran acceso a dicha informacio

Yo, , voluntariamente ientts a participar en el estudio

antes descrito. Entiendo que puedo abandonar gsidgieeen el momento que asi lo desee y

gue se garantiza mi confidencialidad.

Firma del Participante Fecha
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APPENDIX B SCREENING QUESTIONNAIRE

Cuestionario Pre-Prueba Usuario #
1. Género: Masculino __ Femenino

2.Edad:

3. Ocupacion: Estudiante ___ Profesor ___Empleado

4. ¢Cuéantos afios llevas utilizando computadoras?
5. ¢Cuéntas horas al dia tipicamente utilizadagpatadoras?
6. ¢Ha utilizado Office 2003 anteriormente? Si_ No_
De haber contestado si ala pregunta 6 favor contestar lo siguiente:
7. Indique el tiempo que lleva utilizando los sepies programas:
Word 2003 Afios Meses Exe6B _ Afos Meses

PowerPoint 2003 ARos Meses

8. Indique la frecuencia con la que usa los sigage

Word 2003: Adiario Regularmente
Ocasionalmente _ Nunca
Excel 2003: Adiario Regularmente
Ocasionalmente  Nunca
PowerPoint 2003: Adiario Regularmente
Ocasionalmente Nunca

9. ¢Ha trabajado con la creacion y/o modificaciémadblas utilizando office 20037?

Si No

10. ¢ Ha utilizado anteriormente las herramientasidgueda y remplazo de texto en Office 2003?

Si No
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11. ¢Ha insertado y/o manejado imagenes dentroaenkentos?

Si No

12. ¢Ha utilizado el corrector de palabras anteeote?

Si No

13. ¢Ha utilizado Office 2007 anteriormente? Si_No
De haber contestado si ala pregunta 13 favor contestar 1o siguiente:
14. Indique el tiempo que lleva utilizando losusgntes programas:
Word 2007 Afos _ Meses Ex06r  Aflos _ Meses

PowerPoint 2007 ARos Meses

15. Indique la frecuencia con la que usa los siges:

Word 2007: Adiario Regularmente
Ocasionalmente  Nunca
Excel 2007: Adiario Regularmente
Ocasionalmente _ Nunca
PowerPoint 2007: Adiario Regularmente
Ocasionalmente Nunca

16. ¢Ha trabajado con la creacion y/o modificadiémablas utilizando office 2007?

Si No

17. ¢ Ha utilizado anteriormente las herramientdsidgueda y remplazo de texto en Office 200772

Si No

18. ¢Ha insertado y/o manejado imagenes dentroaerentos?

Si No

19. ¢ Ha utilizado el corrector de palabras antmgéote?  Si No
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APPENDIX C  POST TEST QUESTIONNAIRES

APPENDIX C1 WORD

Cuestionario Post-Prueba Word Usuario #

1. Utilizando la escala de 1 a 5 provista adelatdade 1 es facil y 5 es dificil, indique el
nivel de complejidad que experimento al realizatacana de las acciones que se indican
a continuacion. Circule el nimero que mejor reftejeopinion.

Tarea Word 2003 Word 2007

Abrir un documento (facil) 1 2 3 4 5 (dificil) () 1 2 3 4 5 (dificil)
2. Cambiar formato de texto| (facil) 1 2 3 4 5 (difjcil (facil) 1 2 3 4 5 (dificil)
3. Cambiar formato de (facil) 1 2 3 4 5 (dificil) (facil) 1 2 3 4 5 (difil)

parrafos
4. Insertar una tabla (facil) 1 2 3 4 5 (dificil) (fd 2 3 4 5 (dificil)
5. Eliminar una columna (facil) 1 2 3 4 5 (dificil) afil) 1 2 3 4 5 (dificil)
6. Afadir filas (facil) 1 2 3 4 5 (dificil) (facil) 2 3 4 5 (dificil)
7. Insertar imagen (facil) 1 2 3 4 5 (dificil) (facl)2 3 4 5 (dificil)
8. Utilizar Undo (facil) 1 2 3 4 5 (dificil) (facil) 2 3 4 5 (dificil)
9. Afadir bullets (facil) 1 2 3 4 5 (dificil) (faci) 2 3 4 5 (dificil)
10. Ejecutar el corrector de [ 40y 1 5 3 4 5 (dificil (facil) 1 2 3 4 5 (didil)

texto
11. Ejecutar el buscador de

texto (Find) (facil) 1 2 3 4 5 (dificil) (facil) 1 2 3 4 5 (diil)
12. Reemplazar texto (facil) 1 2 3 4 5 (dificil) (fgcll 2 3 4 5 (dificil)
13. Ejecutar una vista (facil) 1 2 3 4 5 (dificil) (facil) 1 2 3 4 5 (difil)

preliminary
14. Grabar documento (facil) 1 2 3 4 5 (dificil) (facll 2 3 4 5 (dificil)
15. Copiar texto (facil) 1 2 3 4 5 (dificil) (facil) 2 3 4 5 (dificil)
16. Crear documento Nuevo (facil) 1 2 3 4 5 (dificil) fadil) 1 2 3 4 5 (dificil)
17. Pegar texto (facil) 1 2 3 4 5 (dificil) (facil) 124 5 (dificil)

95



2. ¢Cual de las interfases graficas le parece éwsde utilizar, la de Word 2003 o la de
Word 20077

Word 2003 Word 2007
3. ¢ Que le parece la organizacion de los iconasselgipo de tarea?

Word 2003: (mala) 1 2 345 (buena)
Word 2007: (mala) 1 2 3 4 5 (buena)

4. Indique su nivel de satisfaccion general catadaterfaz de Word

Word 2003: (poca) 1 2 34 5 (mucha)
Word 2007: (poca) 1 2 34 5 (mucha)
5. ¢ Volveria a utilizar la version de Word 2007? S No

6. De haber contestado no a la pregunta anteripligele sus razones.

7. ¢, Le recomendaria usar Word 2007 a un colegagonansi No

8. En el espacio que sigue puede anotar comestotore su interaccion con Word 2003 0
2007.
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APPENDIX C2 EXCEL

Cuestionario Post-Prueba Excel Usuario #

1. Utilizando la escala de 1 a 5 provista adelatdade 1 es facil y 5 es dificil, indique el
nivel de complejidad que experimenté al realizatacana de las acciones que se indican
a continuacion. Circule el nUmero que mejor reftejepinion.

Tarea Excel 2003 Excel 2007
18. Abrir un documento (facil) 1 2 3 4 5 (dificil) () 1 2 3 4 5 (dificil)
19. Centralizar titulo (facil) 1 2 3 4 5 (dificil) (&) 1 2 3 4 5 (dificil)
20. Insertar una fila (facil) 1 2 3 4 5 (dificil) (fdxil 2 3 4 5 (dificil)
21. Eliminar una fila (facil) 1 2 3 4 5 (dificil) (faBil 2 3 4 5 (dificil)
22. Generar una formula (facil) 1 2 3 4 5 (dificil) ¢l 1 2 3 4 5 (dificil)
23. Replicar la formula (facil) 1 2 3 4 5 (dificil) @d) 1 2 3 4 5 (dificil)
24. Ajustar cifras de datos (facil) 1 2 3 4 5 (dificil) (facil) 1 2 3 4 5 (dificil)
25. Centralizar datos (facil) 1 2 3 4 5 (dificil) (facil) 1 2 3 4 5 (dil)
horizontalmente

26. Generar una grafica (facil) 1 2 3 4 5 (dificil) il 1 2 3 4 5 (dificil)
27. Mover la grafica (facil) 1 2 3 4 5 (dificil) (fagill 2 3 4 5 (dificil)
28. Titular una celda (facil) 1 2 3 4 5 (dificil) (f&cll 2 3 4 5 (dificil)
29. Copiar y pegar Datos (facil) 1 2 3 4 5 (dificil) a¢fl) 1 2 3 4 5 (dificil)
30. Sombrear una celda (facil) 1 2 3 4 5 (dificil) {fa& 2 3 4 5 (dificil)

2. ¢Cual de las interfases graficas le parece éwisde utilizar, la de Excel 2003 o la de
Excel 20077

Excel 2003 Excel 2007
3. ¢ Que le parece la organizacion de los iconamseldipo de tarea?

Excel 2003: (mala) 1 2 3 45 (buena)
Excel 2007: (mala) 1 2 3 45 (buena)
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4. Indique su nivel de satisfaccion general catadaterfaz de Excel

Excel 2003: (poca) 1 2 3 45 (mucha)
Excel 2007: (poca) 1 2 3 45 (mucha)
5. ¢ Volveria a utilizar la version de Excel 2003 No

6. De haber contestado no a la pregunta antexpligee sus razones.

7. ¢ Le recomendaria usar Excel 2007 a un colegagna@ Si No

8. En el espacio que sigue puede anotar comentnie su interaccion con Excel 2003 6
2007.
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APPENDIX C3 POWERPOINT

Cuestionario Post-Prueba PowerPoint Usuario #

1. Utilizando la escala de 1 a 5 provista adelatdade 1 es facil y 5 es dificil, indique el
nivel de complejidad que experimento al realizatacana de las acciones que se indican
a continuacion. Circule el nimero que mejor reftejeopinion.

Tarea Power Point 2003 Power Point 2007

31. Abrir un archive (facil) 1 2 3 4 5 (dificil) (fagil 2 3 4 5 (dificil)
32. Cambio de disefio de slid¢  (facil) 1 2 3 4 5 (difici (facil) 1 2 3 4 5 (dificil)
33. Acceder configuracion L e L .

maestra de slides (facil) 1 2 3 4 5 (dificil) (facil) 1 2 3 4 5 (diil)
34. Ennegrecer el titulo (facil) 1 2 3 4 5 (dificil) affil) 1 2 3 4 5 (dificil)
35. Cambiar formato a primer| .. . e L .

nivel de texto (facil) 1 2 3 4 5 (dificil) (facil) 1 2 3 4 5 (diil)
36. fambiar formato de (facil) 1 2 3 4 5 (dificil (facil) 1 2 3 4 5 (difil
37. @C“‘;ii?r ordenadorde 40 1 2 3 45 (dificil) (facil) 1 2 3 4 5 (difil)
38. Afiadir un slide (facil) 1 2 3 4 5 (dificil) (facilh 2 3 4 5 (dificil)
39. Dibujar un circulo (facil) 1 2 3 4 5 (dificil) (fdx1 2 3 4 5 (dificil)
40. Cambiar formato de (facil) 1 2 3 4 5 (dificil) (facil) 1 2 3 4 5 (difil)

circulo
41. Insertar una imagen (facil) 1 2 3 4 5 (dificil) dilq 1l 2 3 4 5 (dificil)
42. Afadir sonido a un slide (facil) 1 2 3 4 5 (difjcil (facil) 1 2 3 4 5 (dificil)
43. Correr un slide show (facil) 1 2 3 4 5 (dificil) agil) 1 2 3 4 5 (dificil)
44. Imprimir handouts (facil) 1 2 3 4 5 (dificil) (faxid 2 3 4 5 (dificil)

2. ¢ Cual de las interfases graficas le parece audsde utilizar, la de PowerPoint 2003 o la
de PowerPoint 20077?

PowerPoint 2003 PowerPoint 2007
3. ¢ Que le parece la organizacion de los iconamseldipo de tarea?

PowerPoint 2003: (mala) 1 2 3 4 5 (buena)
PowerPoint 2007: (mala) 1 2 3 4 5 (buena)
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4. Indique su nivel de satisfaccion general catadaterfaz de PowerPoint

PowerPoint 2003: (poca) 1 2 3 45 (mucha)
PowerPoint 2007: (poca) 1 2 34 5 (mucha)
5. ¢ Volveria a utilizar la version de PowerPoirld2® Si No

6. De haber contestado no a la pregunta anteripligele sus razones.

7. ¢ Le recomendaria usar PowerPoint 2007 a unaolegnigo? Si No

8. En el espacio que sigue puede anotar comestswbre su interaccion con PowerPoint
2003 6 2007.
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APPENDIX D PARTICIPANT’S COMPLETION TIMES

TABLE D.1 Completion Times of Participants on W@@03

Word 2003
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti11 T12 T13 T14 Ti15 TIi16
Ul 9 31 3 42 7 34 10 1 26 27 12 25 3 18 10 2
u2 7 36 7 34 6 2 29 2 23 33 11 15 1 10 10 2
u3 8 13 4 36 7 6 17 1 43 48 24 21 3 15 13 9
u4 8 15 5 14 4 13 7 3 30 27 28 18 2 10 4 4
us 5 22 2 30 6 13 4 1 20 13 4 9 3 9 4 2
ué6 4 22 5 42 5 10 29 2 60 46 68 48 6 25 12 9
u7 4 10 4 60 4 93 7 1 24 12 6 6 3 9 3 7
us 4 12 3 50 4 21 12 1 36 107 7 17 3 15 8 20
U9 6 15 2 10 4 32 7 1 21 13 7 12 6 10 6 2
Uuio 5 14 3 32 25 70 15 1 31 34 68 67 2 12 4 15
uili 4 11 4 18 3 16 7 1 44 16 10 12 1 8 7 3
vuiz 7 14 5 39 5 78 11 2 37 31 13 20 6 11 6 3
Uiz 6 17 4 20 4 13 7 1 30 18 14 44 3 12 8 3
vui4 5 12 2 13 3 7 6 1 27 37 6 11 2 11 3 2
uis 4 10 5 13 4 2 6 1 25 16 20 12 4 9 7 4
uie 3 11 5 43 7 4 8 1 35 12 7 10 3 12 6 2
uiv 7 15 5 13 4 15 11 1 38 32 9 13 4 11 9 4
uis 4 11 4 16 2 3 8 1 27 23 8 11 2 9 5 2
vui9 5 12 3 25 3 4 7 1 19 13 7 9 2 10 7 2
u20 5 10 5 9 4 7 10 1 25 21 7 11 2 12 5 3
U2t 3 10 4 11 4 2 9 1 25 16 4 9 3 10 3 2
u22 3 10 3 11 4 4 7 1 25 19 5 10 4 13 3 2
Uu23 7 11 3 48 4 6 7 1 36 24 7 12 2 9 4 2
Uu24 6 13 5 24 6 3 7 2 54 22 12 21 2 16 7 8
Uu2s 6 28 2 21 11 19 8 1 35 23 29 13 10 10 6 4
u26 4 13 4 12 4 26 8 1 27 10 7 11 4 12 6 5
u27 4 9 5 23 4 20 9 1 9 10 3 9 3 8 3 1
u28 4 11 4 26 3 78 6 2 36 13 17 15 3 13 8 4
u29 4 12 3 5 2 8 3 1 20 12 3 10 1 8 2 2
Uuso 4 18 5 35 35 13 13 1 25 34 6 16 3 12 10 3
UusrT 4 11 6 20 7 3 11 1 34 18 9 17 5 10 4 4
us2 5 6 3 8 4 33 6 1 10 9 4 9 2 12 6 2
Uss 5 9 4 16 3 93 10 1 28 20 64 19 1 10 3 3
U4 6 13 4 17 3 45 19 2 60 29 68 17 1 14 5 3
uss 5 8 4 13 5 3 8 1 24 21 26 18 2 9 9 6
use 4 8 4 19 4 2 11 1 27 14 3 67 2 11 5 2
uss 6 9 3 7 2 6 11 1 23 10 4 14 1 12 4 2
uss 5 13 3 14 3 7 7 1 23 20 12 9 3 11 3 2
Uus9 5 6 3 16 4 25 7 1 51 12 3 9 3 8 6 2
uao 3 9 3 7 7 21 6 1 33 15 6 14 1 10 4 2
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TABLE D.1 Completion Times of Participants on Word 2003 Qmurdition

TL T2 T3 T4 T5 T6 T7 T8 T9 T10 Til1l T12 T13 T14 Ti5 Ti6
U490 3 9 3 7 7 21 6 1 33 15 6 14 1 10 4 2
U4t 3 112 3 10 2 2 10 1 25 15 4 13 1 12 4 4
U2 4 6 3 9 13 2 6 1 21 15 7 11 2 10 4 2
U43 4 16 2 36 5 38 11 1 50 16 5 12 1 11 6 2
U4 5 17 3 12 4 6 7 1 25 12 5 13 2 12 3 2
us 3 10 3 17 5 3 9 1 53 32 3 10 1 13 6 2
U6 4 10 3 21 4 15 7 2 24 20 22 16 1 12 10 3
Ua7 4 10 3 5 6 93 10 1 60 19 11 18 2 16 5 2
U8 5 16 4 42 4 93 23 1 32 19 7 16 5 19 6 6
U499 4 14 2 20 2 3 8 2 29 18 7 13 2 9 2 2
Uuso 3 15 3 12 2 2 5 1 31 11 5 8 12 9 6 2

TABLE D.2 Completion Times of Participants on W@@07
Word 2007

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 Ti15 T16
UuL 8 20 6 20 4 15 8 1 15 18 16 18 8 15 5 7
Uu2 6 30 2 22 5 2 9 2 56 39 14 15 2 20 12 6
Us 7 13 5 17 4 14 9 1 45 23 27 14 7 15 7 10
U4 5 12 6 20 5 15 11 1 38 16 18 13 35 15 7 7
us 6 17 4 15 5 9 4 1 17 26 7 12 5 10 3 2
U6 8 25 7 30 40 49 16 2 66 8 55 35 6 38 13 10
Uuz 5 10 4 16 7 14 8 2 24 18 7 15 3 11 8 3
Us 6 14 5 25 4 24 9 1 34 8 17 11 3 14 6 7
U9 5 22 3 12 5 10 8 1 22 42 6 10 11 20 8 8
Ul 4 19 5 17 48 57 50 1 20 8 75 8 4 12 5 13
Uil 6 12 3 18 9 9 4 1 38 21 9 13 6 9 6 6
U2 8 11 4 15 5 15 7 1 28 24 10 16 8 16 6 9
Ul 6 18 4 8 7 12 11 1 36 30 75 8 2 14 7 8
U4 5 12 2 13 4 2 8 1 31 14 5 11 5 11 4 6
Uuss 4 11 5 11 5 2 8 2 32 40 12 21 7 9 7 7
Ul 6 10 6 12 6 4 7 1 35 15 7 13 3 11 6 4
Uz 6 14 6 13 4 15 13 1 43 30 9 10 3 15 9 7
uis 4 11 4 15 4 12 8 1 29 16 10 12 3 11 4 5
Ul 3 14 3 9 7 10 7 1 28 8 2 12 22 13 10 2
U0 6 13 3 10 3 11 7 1 28 28 12 35 5 14 4 5
u2r 5 11 3 6 4 2 5 1 28 16 5 11 3 16 4 2
u22 7 10 3 30 4 3 8 1 27 57 5 13 19 13 4 7
U23 6 12 4 13 5 2 8 1 24 25 4 8 4 11 3 6
u24 7 15 4 18 7 3 10 1 32 19 20 15 22 16 8 9
u2s 7 10 2 10 12 15 6 1 27 42 53 19 12 12 7 8
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TABLE D.2 Completion Times of Participants on Word 2007 Qaundtion

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 TI16

u26 v 12 7 11 6 12 7 2 26 12 7 16 3 14 7 6
uz27 4 9 4 9 4 16 10 1 10 9 5 10 4 12 3 2
u28 8 21 4 16 10 10 9 3 58 19 28 37 6 16 7 18
u29 4 10 2 ¢ 2 7 4 1 29 13 2 12 7 9 4 2
Uuso 6 12 4 9 4 22 7 1 25 15 9 13 7 19 6 3
usts. 5 15 5 14 8 4 11 1 39 11 9 66 35 13 6 21
us2 5 9 3 6 5 7 5 1 8 10 5 9 4 7 5 2
Uuss 6 13 4 183 8 16 5 1 32 32 21 19 6 14 14 8
usd¢ 8 13 4 19 4 10 19 1 80 37 14 15 6 12 8 8
uss v 13 4 11 10 4 11 1 40 29 75 80 4 10 7 8
Uuse 3 12 4 12 6 4 50 1 31 14 6 75 3 10 6 12
usr v 12 4 10 2 9 7 1 22 10 4 13 3 12 6 7
uss 8 12 2 13 5 12 12 1 26 21 75 12 5 11 3 6
Usg 5 8 3 10 10 13 4 1 25 19 4 11 5 8 4 6
Uu4o 4 8 2 14 3 13 5 1 30 33 6 8 12 11 3 5
u4git 6 10 2 10 3 1 7 1 27 19 3 10 6 11 6 6
ug2 6 11 4 12 8 4 6 1 20 69 10 15 4 12 6 7
u4s3 6 18 3 9 8 17 10 1 64 21 8 11 4 12 5 3
ud4 5 15 3 9 5 15 8 1 30 10 4 17 3 14 8 2
uss 6 10 3 9 4 2 9 1 71 12 3 17 3 12 5 2
U6 5 16 6 8 4 22 4 1 28 22 10 12 10 14 12 8
usgr 6 10 4 12 3 26 6 1 21 15 10 10 2 15 7 8
u4s 4 12 2 12 6 14 23 3 32 34 8 18 6 12 6 12
U499 6 14 2 12 5 3 7 1 27 16 5 14 6 14 2 7
uso 3 12 6 8 4 2 4 1 20 16 9 10 21 9 5 4
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TABLE D.3 Completion Times of Participants on Ex2803

Excel 2003
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 Ti13
Ul 8 23 4 3 10 1 10 6 70 16 5 11 7
u2 9 108 4 8 45 5 16 5 31 4 5 6 8
u3 7 15 2 3 38 8 7 9 38 12 12 5 11
u4 5 5 3 4 14 2 9 10 54 5 8 8 13
U5 3 20 2 3 22 3 11 6 39 6 3 5 9
u6 5 108 20 39 40 5 58 15 53 16 10 16 19
u7 2 8 2 3 19 100 8 14 38 2 6 7 19
us 5 9 4 2 30 2 8 9 40 3 4 5 4
u9 4 10 6 6 18 3 6 11 19 3 5 5 8
Uuio 5 108 11 22 110 100 58 7 53 6 7 16 12
uili 2 6 1 3 21 100 9 7 28 4 6 7 5
Uiz 5 120 5 6 22 2 13 8 41 2 8 7 2
Uis3 5 4 3 3 13 5 2 4 70 2 4 9 5
ui4 9 12 10 16 20 10 9 14 39 6 14 19 10
Uuis 6 5 8 3 27 3 6 7 28 5 5 8 2
uie 3 15 3 3 12 11 8 6 24 2 4 7 11
uiz 6 108 1 3 23 3 7 14 30 3 5 13 5
uis 3 4 4 2 6 1 2 5 22 1 2 8 6
Uui9 5 108 12 2 110 4 33 11 28 6 8 6 5
u20 4 70 6 3 12 2 6 10 25 4 4 15 7
uz2r 2 4 3 3 25 2 9 10 21 2 4 4 5
Uu22 3 108 6 4 24 68 30 7 26 2 7 10 5
uz23 5 6 3 3 16 6 6 8 20 2 6 12 2
U224 44 10 7 15 31 27 16 9 26 5 4 11 6
u2s 5 74 7 4 110 100 22 10 26 3 4 11 6
u26 5 13 7 5 18 6 9 7 25 6 4 5 15
u27 3 12 2 3 9 2 8 8 21 4 5 4 9
u28 6 47 5 10 13 2 4 6 33 2 3 7 3
u29 3 11 3 2 8 1 4 3 25 2 2 6 4
U3 4 6 3 3 42 35 8 6 43 2 5 7 4
Usl 5 108 16 7 18 4 4 8 28 5 6 5 9
u32 3 6 1 1 6 3 3 5 31 2 2 7 2
U33 4 3 3 2 38 2 7 5 3 2 3 3 2
U4 3 108 4 8 110 100 9 5 70 5 3 9 8
uss 4 20 2 2 19 2 4 6 27 3 3 4 2
U6 4 108 8 4 16 2 7 5 42 3 4 6 6
us7 4 9 3 4 14 1 2 5 19 2 4 4 1
Uuss 4 58 5 6 13 12 58 11 26 2 3 7 2
U3l 3 2 2 2 6 3 2 3 25 2 3 8 2
u4ao 3 6 2 2 12 2 6 5 28 4 3 3 2
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TABLE D.3 Completion Times of Participants on Excel 2003 @urstion

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12 TI13

u4o 3 6 2 2 12 2 6 5 28 4 3 3 2
u4lr 4 4 2 3 9 3 14 5 52 2 6 4 8
u42 4 3 2 2 37 3 7 5 32 2 3 26 3
u43 b5 9 4 2 20 2 8 8 23 2 3 10 10
u4a4 4 10 4 2 9 2 11 4 20 3 5 4 5
ugs 2 19 3 2 12 2 11 7 33 5 4 13 21
U 3 108 2 2 15 3 7 5 23 3 3 13 3
ugr 4 5 4 3 9 2 4 6 22 5 5 7 2
u4g 3 108 7 7 16 2 8 8 54 3 7 12 7
u49 b5 3 2 2 9 2 3 8 26 2 3 6 5
uso 2 5 2 2 5 2 4 4 32 2 3 9 2

TABLE D.4 Completion Times of Participants on Ex2807

Excel 2007
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti11 T12 Ti3
ulsr 10 12 3 3 19 2 10 6 67 3 6 15 3
u2 14 99 9 16 45 6 19 8 107 8 8 8 8
U3 6 4 3 3 9 3 6 5 55 2 5 6 7
u4 4 12 4 6 28 3 10 12 107 2 5 8 19
U5 5 99 8 2 50 7 110 10 107 3 6 9 11
U6 7 99 64 29 71 7 27 28 107 10 7 14 9
u7 2 5 2 7 49 41 8 18 107 6 9 6 9
us 4 17 2 2 33 1 5 7 23 6 3 10 4
U9 4 40 2 2 24 3 4 13 107 3 6 9 10
Ulmo 6 99 84 5 71 41 110 8 41 4 7 10 6
ulli 4 8 4 4 19 41 20 16 107 3 6 7 9
uiz 7 120 4 3 16 2 5 7 45 2 6 30 8
Ul3 6 7 4 6 15 6 4 6 107 3 4 16 9
uia 7 9 15 4 30 2 9 11 70 4 7 5 30
uis 5 3 17 5 29 3 10 7 107 12 5 5 25
uie 5 13 5 4 18 36 13 8 107 4 5 8 11
uls 6 60 2 2 22 4 14 14 107 2 6 11 11
uis 4 3 3 2 8 1 2 6 100 2 3 6 4
uio 9 10 23 10 18 10 7 13 95 7 11 28 14
u20 5 99 5 3 12 4 17 7 26 2 3 7 7
uz21r 3 4 3 3 14 2 7 9 35 2 5 7 3
uz22 6 99 6 3 22 41 18 6 66 1 6 9 10
uz23 6 7 2 4 8 3 9 3 23 2 5 19 4
u24 10 11 33 3 19 10 7 9 96 3 5 12 2
u2s 6 24 13 2 71 41 110 16 107 3 9 16 9
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TABLE D.4 Completion Times of Participants on Excel 2007 @uration

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13

Uu26 5 29 17 5 20 41 10 8 107 8 6 7 14
u2r 3 10 3 2 12 2 7 12 107 2 4 5 8
u28 7 44 10 8 13 3 31 6 107 2 5 10 5
u29 4 10 4 4 7 2 4 7 107 1 3 5 5
uso 7 4 3 2 41 2 3 5 68 2 4 5 4
UustTs 5 99 12 3 10 9 42 10 107 4 3 14 6
us2 3 2 3 2 8 3 4 4 21 2 3 4 4
Uuss 5 10 4 6 44 2 19 7 107 3 4 6 2
U4 4 99 16 16 71 41 9 8 32 2 6 11 3
uss 7 46 5 7 22 4 6 7 107 6 3 3 3
Uusé 5 9 9 5 20 2 9 6 107 4 6 7 10
Usr 6 9 2 2 8 2 2 6 23 2 4 6 1
U388 6 7 5 3 15 4 110 8 107 5 5 6 10
U39 4 5 2 2 8 2 3 3 44 2 4 8 4
u40 3 4 3 2 13 2 7 3 107 2 3 5 3
U4l 4 4 2 2 21 4 9 4 57 2 5 5 7
ug2 4 5 3 2 34 5 12 6 38 2 2 15 3
uas3 6 12 2 2 14 2 7 4 25 2 3 20 7
u44 4 6 4 3 18 2 14 10 78 2 5 4 6
Uugs 5 10 3 2 16 2 10 6 34 2 5 20 5
U6 5 99 4 3 283 7 10 8 75 3 5 20 3
uar 5 5 3 3 46 2 7 6 44 7 3 3 3
usa8 5 9 4 9 25 2 11 7 107 6 7 13 12
u49 4 6 2 2 9 2 6 8 29 2 4 8 4
uso 3 2 2 2 3 2 8 4 107 4 3 7 8

106



TABLE D.5 Completion Times of Participants on PoRReint 2003
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25 15 5 12
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16 30 7 10
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12 92 3 4
14 12 1 6
5 92 1 9



TABLE D.5 Completion Times of Participants on PowerPoint 2G08tinuation
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TABLE D.6 Completion Times of Participants on PowerPoint 2G08tinuation

T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti0 T11 Ti2

U226 7 40 100 91 9 7 23 34 9 30 3 8
u27 4 51 57 13 8 5 5 20 11 9 1 3
U28 10 77 100 45 43 13 18 71 22 29 1 10
u29 5 3 12 27 18 9 2 20 9 13 1 3
uso v 11 v6 77 11 8 3 28 11 13 1 3
U3l 6 39 100 92 4 66 9 24 12 18 4 13
usz2 3 9 100 14 11 4 7 12 8 22 1 10
U3 5 52 100 91 14 22 2 28 6 12 3 17
Uusd v 29 100 49 72 18 10 32 16 52 1 8
uss 7 26 100 68 10 15 22 33 11 14 17 5
use 3 77 40 91 13 17 12 71 57 23 13 10
us7z 7 7 9 2r 5 6 6 18 13 8 1 6
uss 5 23 18 74 12 10 1 29 10 8 4 3
U3 4 7 100 57 12 S5 2 13 16 19 2 8
U0 5 23 100 53 5 5 1 15 8 6 1 9
u4l 8 60 100 99 9 8 1 30 15 13 2 8
ug2z 5 17 54 89 5 9 6 33 7 25 3 7
u43 5 35 15 69 256 6 2 39 10 7 1 8
u44 5 7 104 45 16 9 15 32 11 33 1 5
u4ds 6 18 59 91 10 8 2 34 11 15 1 9
Use 5 8§ 100 29 6 10 6 35 8 16 2 9
udar 6 11 67 91 15 10 2 21 7 33 1 7
uag 4 77 100 90 20 32 19 35 45 30 1 12
U499 6 183 100 22 8 6 2 19 7 17 1 7
uso 3 9 117 48 3 7 1 36 9 67 4 10
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PARTICIPANT’S COMPLETED TASKS

APPENDIX E

TABLE E.1 Completed tasks by Participant on Wor@20

Fail 1 = Success

Word 2003 0
T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti10 T11 Ti12 T13 T14 T15 T16 Total

16
16
16
16
16
15
16
16
16
14
16
16
16
14
16
16
16
16
15
16
16
16
16
16
16
16
16
16
16
16
16
16
15
14
16
16
16
16
16
16

Ul

u2

U3

U4

us

U6

u7

us

U9

u10
Ull
Uiz
U3
ui4
uUis
uUi16
ul7
(UNES]
u19
u20
uz21
u22
u23
u24
u25
u26
u27
u28
u29
u30
U3l
u32
uU33
u34
U35
uU36
u37
u38
U39
u40

110



TABLE E.1Completed Tasks By Participants on Word 2003 Coation

TL T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti11 T12 T13 Ti14 T15 T16 Total

u4z 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

u44 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

ude 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

u4s 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 15

uso 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

TABLE E.2 Completed tasks by Participant on Wor@20

Word 2007 0 = Fail 1 = Success
T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti0 T11 T12 T13 T14 T15 T16 Total

u2 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

u4 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

u6 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

us 11 1 1 1 1 1 1 1 0 1 1 1 1 1 1 15

vuio 1 1 12 1 1 O O 1 1 0 0 1 1 1 1 1 12

viz 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

vi4 17 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

vuie 2. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

vuis 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

vz 17 12 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

v22 1. 12 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

u24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16



TABLE E.2 Completed Tasks By Participants on Word 2003 Coation

TL T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12 T13 T14 T15 T16 Total
Uz 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

16

uso 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

usz 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

1 1 1 1 1 1 1 15

use 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

u3g 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

u4a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

U4z 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

1 16
1 16

u4g 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

uso 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16
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TABLE E.3 Completed tasks by Participant on Excel 2003

Excel 2003 0 = Fail 1 = Success
T1L T2 T3 T4 T5 T6 T7 T8 T9 Ti10 T11 Ti12 T13 Total

uz2 1 0 1 1 1 1 1 1 1 1 1 1 1 12

U4 1 1 1 1 1 1 1 1 1 1 1 1 1 13

U6 1 0 1 1 1 1 1 1 1 1 1 1 1 12

usg 1 1 1 1 1 1 1 1 1 1 1 1 1 13

u10 1 0 1 1 0 0 0 1 1 1 1 1 1 9

ui2 1 1 1 1 1 1 1 1 1 1 1 1 1 13

ul4 1 1 1 1 1 1 1 1 1 1 1 1 1 13

ul6 1 1 1 1 1 1 1 1 1 1 1 1 1 13

uis 1 1 1 1 1 1 1 1 1 1 1 1 1 13

u20 1 1 1 1 1 1 1 1 1 1 1 1 1 13

uz22 1 0 1 1 1 1 1 1 1 1 1 1 1 12

uz24 1 1 1 1 1 1 1 1 1 1 1 1 1 13
25 T T TR T T T
uz26 1 1 1 1 1 1 1 1 1 1 1 1 1 13
Iz N R TR O R R S S S R R
uz28 1 1 1 1 1 1 1 1 1 1 1 1 1 13
2 T TR TR (O T T T =
u30 1 1 1 1 1 1 1 1 1 1 1 1 1 13

u32 1 1 1 1 1 1 13
3 T T T T T T TS

u34 1 0 1 1 0 0 1 1 0 1 1 1 1 9

u36 1 0 1 1 1 1 12
I T TR TR (O T T T =

u3s 1 1 1 1 1 1 12

u40 1 1 1 1 1 1 1 1 1 1 1 1 1 13
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TABLE E.3 Completed Tasks By Participants on Excel 2003 Qoation

T1L T2 T3 T4 T5 T6 T7 T8 T9 T10 T1i1

—
-
N
—
-
w
—
=]
—+
=

u42 1 1 1

[iny
[any
[iny
[N
[N
[iny
=y
[N
[N
[N
5

u44 1 1 1

[iny
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[iny
[N
[N
[iny
=y
[N
[N
[N
5

[EEN
[EEN
[EEN
[EnY
[y
[EEN
[EEN
[EnY
[y
[EnY
B

U4 1 0 1

u4gs 1 0 1

[EEN
[EEN
[EEN
[EnY
[y
[EEN
[EEN
[EnY
[y
[EnY
B

uso 1 1 1

[iny
[any
[iny
[N
[N
[iny
=y
[N
[N
[N
5

TABLE E.4 Completed tasks by Participant on Exc&0?2

Excel 2007 0 = Fail 1 = Success
T1L T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti11 T12 T13 Total

u2 1 1 1 1 1 1 1 1 0 1 1 1 1 12

U4 1 1 1 1 1 1 1 1 0 1 1 1 1 12

U6 1 0 1 1 0 1 1 1 0 1 1 1 1 10

usg 1 1 1 1 1 1 1 1 1 1 1 1 1 13

u10 1 0 1 1 1 0 0 1 1 1 1 1 1 10

ui2 1 1 1 1 1 1 1 1 1 1 1 1 1 13

ui4 1 1 1 1 1 1 1 1 1 1 1 1 1 13

ul6 1 1 1 1 1 1 1 1 0 1 1 1 1 12

ui8 1 1 1 1 1 1 1 1 1 1 1 1 1 13

u20 1 0 1 1 1 1 1 1 1 1 1 1 1 12

uz22 1 0 1 1 1 0 1 1 1 1 1 1 1 11

uz24 1 1 1 1 1 1 1 1 1 1 1 1 1 13
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TABLE E.4 Completed Tasks By Participants on Excel 2007 @oation

TL T2 T3 T4 TS5 T7 T8 T9 T10 T11 Ti12 T13 Total
uz6 1 1 1 1 1 1 1 1 0 1 1 1 1 12

—
(o2}

uz28 1 1 1 1 1 1 1 1 0 1 1 1 1 12

U3 1 1 1 1 1 1 1 1 1 1 1 1 1 13

u32 1 1 1 1 1 1 1 1 1 1 1 1 1 13

us4d 1 0 1 1 0 0 1 1 1 1 1 1 1 10

use 1 0 1 1 1 1 1 1 0 1 1 1 1 11

uso 1 1 1 1 1 1 1 1 0 1 1 1 1 12

115



TABLE E.5 Completed tasks by Participant on PowerP2003

PowerPoint 2003 0 = Fail 1 = Success
T1 T2 T3 T4 T5 T6 T7 T8 T9 TI10 T11 T12 Total

uz2 1 1 1 1 1 1 1 1 1 1 1 1 12

u4 1 1 1 1 1 1 1 1 1 1 1 1 12

U6 1 1 1 1 1 1 1 0 1 0 1 1 10

us 1 1 1 1 1 1 1 1 1 1 1 1 12

ui10 1 0 1 0 1 0 1 0 0 1 1 0 6

Uiz 1 1 1 1 1 1 1 1 1 0 1 1 11

ui4 1 1 1 0 1 1 1 1 1 1 1 1 11

uil6 1 1 0 1 1 1 1 1 1 1 1 1 11

uis 1 1 1 1 1 1 1 1 1 1 1 1 12

u20 1 1 1 1 1 1 1 1 1 0 1 1 11

u22 1 1 1 1 1 1 1 1 1 1 1 1 12

uz24 1 1 1 1 1 1 1 1 1 1 1 1 12

u26 1 1 0 1 1 1 1 1 1 1 1 1 11

u28 1 1 1 0 1 1 1 0 1 0 1 1 9

u30 1 1 1 0 1 1 1 1 1 1 1 1 11
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TABLE E.5 Completed Tasks By Participants on PowerPoint ZD@3inuation

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 Total

uqz2 1 1 0 1 1 1 1 1 1 1 1 1 11

u44 1 1 1 1 1 1 1 1 1 1 1 1 12

use 1 1 1 0 1 1 1 1 1 1 1 1 11

uag 1 0 1 0 1 1 1 1 1 1 1 1 10

uso 1 1 1 1 1 1 1 1 1 1 1 1 12

TABLE E.6 Completed tasks by Participant on PowerP2007

PowerPoint 2007 0 = Fail 1 = Success
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 Total

u2 1 1 0 0 1 0 1 1 1 1 1 1 9

u4 1 1 1 1 1 1 1 1 1 1 1 1 12

U6 1 0 0 1 0 1 1 0 1 1 1 1 8

usg 1 1 1 1 1 1 1 1 1 1 1 1 12

u10 1 1 0 0 1 0 1 1 0 1 1 0 7

Uiz 1 1 1 1 1 1 1 1 1 1 1 1 12

ui4 1 1 1 0 1 1 1 1 1 1 1 1 11

uil6 1 1 1 1 1 1 1 1 1 1 1 1 12

uis8 1 0 1 1 1 1 1 1 1 1 1 1 11

u20 1 1 1 0 1 1 1 1 1 1 1 1 11

u22 1 1 1 1 1 1 1 1 1 1 1 1 12

uz24 1 1 1 1 1 1 1 1 1 1 1 1 12

117



TABLE E.6 Completed Tasks By Participants on PowerPoint ZD@3inuation

uz6 1 1 0 0 1 1 1 1 1 1 1 1 10

uz28 1 0 0 1 1 1 1 0 1 1 1 1 9

uso 1 1 1 1 1 1 1 1 1 1 1 1 12
us2 1 1 0 1 1 1 1 1 1 1 1 1 11
us4d 1 1 0 1 1 1 1 1 1 1 1 1 11
use 1 0 1 0 1 1 1 0 0 1 1 1 8

uss 1 1 1 1 1 1 1 1 1 1 1 1 12
u4o 1 1 0 1 1 1 1 1 1 1 1 1 11
ugz2 1 1 1 1 1 1 1 1 1 1 1 1 12
u44 1 1 1 1 1 1 1 1 1 1 1 1 12
ude 1 1 0 1 1 1 1 1 1 1 1 1 11
uag 1 0 0 1 1 1 1 1 1 1 1 1 10

uso 1 1 1 1 1 1 1 1 1 1 1 1 12
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APPENDIXF Tasks

APPENDIX F1 WORD

Tarea #1

Abra el archivo llamado “Conozca a
Borinquen”
localizado en el escritorio(desktop)

Tarea #2

Cambie el tipo de letra del titulo a
“Algerian” en tamano 14 en negrillas
(“bold”) y centralicelo

119



Tarea #3

Alinee en ambos lados
el parrafo de la seccion lll de la
siguiente manera:

La isla de Borinquen consta de una extension de terreno en
la isla principal de aproximadamente 100 millas de ceste a
este y unas 35 de norte a sur. Adicional a esta extension de
terreno la isla cuenta con una serie de pequenas islas de
las cuales 2 son parte de los 78 municipios que constituyen
a Borinquen, Los nombres de estas islas son Mona,
Monito, Desecheo, Culebra y Vieques siendo estas ultimas
2 las islas municipio antes descritas.

Tarea #4

Inserte una tabla de 6 columnas y 4
filas al final del documento.

Tarea #5

Elimine la tercera columna de la tabla
creada en la tarea anterior.
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Tarea #6

Anada 2 filas debajo de la ultima fila de
la tabla creada.

Tarea #7

Inserte al final del documento la
Imagen con nombre “imagen1.jpg”
localizada en el escritorio (Desktop).

Tarea #8
Deshaga la accion anterior.
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Tarea #9

Anada “bullets enumerados (ver
ejemplo abajo)” a los lugares de interes

de cada pueblo en la seccion VI.
Ej.
A.La Parguera
1,
2
3.
B. Cabo Rojo
1,
2

Tarea #10

Corra el corrector de palabras para
corregir los errores del parrafo de la
seccion lll.

Tarea #11

Haga una busqueda en el documento
de la palabra “oeste” desde el principio
del documento.
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Tarea #12
Reemplace el nombre “Borinquen” por

“Puerto Rico” en todo el documento
con opcion de reemplazo.

Tarea #13

Verifigue como se veria el documento
antes de imprimir (vista preliminar)

Tarea #14

Grabe el documento con el nombre
“‘Documento arreglado” en el escritorio
(desktop).

Tarea #15
Copie el contenido de la seccién VI.
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Tarea #16

Cree un nuevo documento y pegue la
informacion que copid en la tarea
anterior.

APPENDIX F2 EXCEL

Tarea #1

Abra el archivo llamado “UPR-CAAM”
localizado en el escritorio
Tarea #2

Centralice el titulo de la tabla superior
de la siguiente forma:

Antes Despues

Motas de los esstudiantes
Estudiante Examen 1 Examen 2 Examen 3

MNotas de los esstudiantes
Estudiante Examen 1 Examen 2 Examen 3

1 90 86 78 1 90 86 78
2 86 89 97 2 o6 a9 97
3 50 78 87 3 50 78 a7
4 100 89 92 4 100 89 92
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Tarea #3
Inserte una fila en blanco debajo del
titulo de la tabla superior

A | B | ¢ D | A | B | ¢ | D
"1 |Notas de los estudiantes [ 1 |Notas de los estudiantes
2 |Estudiante Examen 1 Examen 2 Examen 3 2 |
3| 1 a0 86 78 3 |Estudiante Examen 1 Examen 2 Examen 3
4 | 2 86 89 97 4 1 90 86 78
5| 3 50 78 87 i 2 86 89 97
Tarea #4

Elimine la fila que corresponde al
estudiante numero 11.
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Tarea #5
Calcule el promedio de los examenes
del estudiante #1 bajo la columna
titulada promedio utilizando formulas

Notas de los estudiantes
Estudiante Examen 1 Examen 2 Examen 3
1 90 86 78
2 86 39 97
3 0 78 87
4 100 89 92
5 80 96 88
6 87 78 79
7 60 T2 79
3 7 82 76
9 67 56 79
10 50 60 49
11 67 96 79

|Estudiante |Promedio Nota
| 1 F
! 2 F

Tarea #6
Calcule el promedio de los examenes

de los demas estudiantes replicando la
formula
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Tarea #7

Ajuste a una cifra decimal los
promedios obtenidos.

Tarea #8

Centralice en la celda los numeros de
estudiante en ambas tablas de la
siguiente manera:

Antes Despues

Estudiante Estudiante
: -
3 3
Tarea #9
Genere una grafica de tipo barras
con los promedios de los estudiantes y
titulela “Promedio de los estudiantes”

en la parte superior de la grafica
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Tarea #10

Coloque la grafica al lado derecho de
la columna nota en la tabla Inferior.

Tarea #11

Titule la celda que le sigue a la titulada
“‘Examen 3" como “Nota final”
Tarea #12
Copie las notas de la columna “Nota” y
pegue estos bajo la columna titulada
Nota final

Tarea #13
Sombree en azul la celda titulada Nota
final
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APPENDIX F3 POWERPOINT

Tarea #1
Abra el archivo llamado
“Estudio_PowerPoint”
localizado en el escritorio (desktop)

Tarea #2

Seleccione el segundo slide
y cambie el diseno a Balance (ver abajo)
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Tarea #3

Acceda la ventana de configuracion
maestra de los slides (slide master) y
ponga en negrillas (“bold”) el titulo de

los slides

Tarea #4

Cambie el color del primer nivel de
texto(en slide master) a verde y
asignele la animacion
"fly in"
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Tarea #5

Cambie el formato de los bullets de
todos los niveles (en slide master) a
numerados (ver abajo):

Antes Despues
+ Click to edit Master text styles 1. Click to edit Master text styles
— Second level 1. Second level
+ Third level 1. Third level
— Fourth level 1. Fourth level
» Fifth level 1. Fifth level
Tarea #6

Cambie a la vista de ordenador de slides (ver ejemplo
abajo) y mueva el ultimo slide a la posicion 3
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Tarea #7

Anada un slide en blanco al final del
documento

Tarea #8
Dibuje un circulo en el slide anadido en la tarea
anterior (ver figura de abajo), muévalo a la
extrema izquierda superior y cambie el color de
este a blanco

Tarea #9
Inserte la imagen “imagen2” localizada
en el escritorio (“desktop”) dentro del
circulo
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Tarea #10

Anada sonido de “aplausos” al ultimo
slide

Tarea #11
Corra un slide show

Tarea #12

Imprima los slides (handouts)
colocando 6 slides por pagina
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