C Experimental Data

This appendix contains data collected during the CodaConso le usabilit ystudy. In it, you willfind demographic infor mat ion, quant itative data, and qualitat ive data. The section containing demographic infor mat ion includes informat io n obtained fro mthe participants using the Background Quest ionnair e. The section containing quant itative data represents the raw data collected during the Tutorial and Exercise segments ofthe study. The sect ion containing qualitative data represents the results ofthe Evaluat ion Quest ionnaire that participants were asked to complete at the conclusio n ofthe Exercises. The materials used to collect this infor mat ion are available in Appendix B : ^ Mater ials ~.

254 Exper imentalData

C.1 Demographic Data

Question N1 N2 N4 E1 E2 E3

Gender? Male Male Female Male Male Male

Highest Degree? HS Masters Bachelors Masters Masters Masters

Job Title? Student Student Student Student Student Student

Field of Study? CS CS CS CS CS CS

Lev el of Study? Ph.D. Ph.D. Ph.D. Ph.D. Ph.D. Ph.D.

Year in Program? 2 1 2 6 5 8

HCI Experience? Yes Yes No No No No

Frequencyof Computer Use? Daily Daily Daily Daily Daily Daily

Figure C . 1 : Demographics

Thistable shows the demographics of participants in our usabilitystudy. Participants N1 and N2 each had some prior experience in human-computer interaction. N1 had worked on several shipping applications for theMacIntosh. N2 had worked asan interface researcher in the labs of two different companies (total of 3 years). In addition, N2 has a masters in CS with an emphasis in HCI.

Question N1 N2 N4 E1 E2 E3

Operating System Proficiency?

DOS/Windows

9 9 9 9 9 9

MacOS 9 9 9 9

Flavor of Unix 9 9 9 9 9 9

Others 9 9

Figure C . 2 : Proficiency with Various Operating Systems

Thistable shows each of the participant´sproficiencywith various operating systems.

Question N1 N2 N4 E1 E2 E3

Use WindowEnvironment? Yes Yes Yes Yes Yes Yes

DEC Windows 9

MacIntosh 9 9 9 9 9 9

MS-Windows 9 9 9 9 9 9

NeXTStep 9 9 9 9 9

Presentation Manager 9

Sun/OpenLook or View 9 9 9

X windows 9 9 9 9 9 9

Other 9 9

Figure C . 3 : Use of Various Windowing Systems

Thistable shows each participant´s experience with various windowing systems.

Question N1 N2 N4 E1 E2 E3

Used Unix-based System? Yes Yes Yes Yes Yes Yes

Howfrequently? Daily Daily Daily Daily Daily Daily

Years experience? 2 5+ 5+ 5+ 5+ 5+

Rate ability? Good Excel´t Ok Good Good Excel´t

Figure C . 4 : Experience with Unix-based Operating Systems

Thistable shows each participant´s experience using Unix-based operating systems.

X WindowManager Preferences N1 N2 N4 E1 E2 E3

mwm 9 9

twm 9 9

tvtwm 9

ctwm 9 9

AfterStep 9

Figure C . 5 : Window Manager Preferences

Thistable shows each participant´s preferred X windowmanager.

Editor Proficiencies? N1 N2 N4 E1 E2 E3

vi � 9 9 �

emacs �

gnu-emacs 9 � �

Epoch 9

Xemacs �

Figure C . 6 : Editor Proficiencies

Thistable shows each user´s proficiencywith commonlyused editors available under

Unix. The editor marked with a � representsthe user´s preferred Unix-based editor.

Document Tool Proficiencies? N1 N2 N4 E1 E2 E3

scribe 9

latex � � � 9

frame 9 9 9

word � � 9

Figure C . 7 : Document Processing Proficiencies

Thistable shows each participant´s proficiencywith various document processing tools

commonlyused available for Unix. The onemarked with a � representsthe user´s

preferred document processing tool. User E3has no preference.

Have you ever maintained or compiled any Unix applicat ions, either here at Carnegie

Mello n or elsewhere?

ˇ (N1) gnu-gcc | vscm

ˇ (N2) java compiler; misc. other stuff

ˇ (N4) No

ˇ (E1) rpc2, scylla, informix, gdb, ghostscript,

ghostview, gmax, flex, bison, etc.

ˇ (E2) many (tcl/tk, epoch, �)

ˇ (E3) cboard, mdos, pilot-link

Demographic Data 257

File Syst em Usage N1 N2 N4 E1 E2 E3

Experience with AFS? Yes Yes Yes Yes Yes Yes

Howfrequent? Daily Daily Daily Daily Daily Daily

home directory? Yes Yes No* Yes No No

e-mail? Yes Yes Yes Yes Yes No

Knowledge of Coda? Yes No Yes Yes Yes Yes

Experience with Coda? No No No Yes Yes Yes

Related Experience N1 N2 N4 E1 E2 E3

Knowledge of Briefcase? No No No Yes No Yes

Experience with Briefcase? No No No No No No

Figure C . 8 : Distributed File System Experience

Thistable shows each participant´s experience with afs and with Coda. N4 notes that,

although her home directoryis not in AFS, it used to be located there. Beloware the

user´s responses to thequestion ^What do you knowabout Coda?~.

ˇ (N1) It´s AFS ++

ˇ (N4) it´s a file system (apparently). Also, Coda

people walk around with notebooks a lot.

ˇ (E1) Medium-level familiarity with implementation

details. High familiarity with design.

ˇ (E2) Mostly user level things (hoard, spy, cfs �)

ˇ (E3) Have browsed source code and suggested bug fixes.

Figure C . 9 : Related Experience with Briefcase

Thistable shows each participant´s knowledge of and experience with Briefcase. Only

two users had prior knowledge of Briefcase. Beloware their responses to thequestion

^What do you knowabout Briefcase?~.

ˇ (E1) utility to provide some (minimal) degree of

synchronization of files between different machines.

Users must explicitly name all files to keep synch.

ˇ (E3) it syncs in some lame fashion a user-defined set

of files (if you can call what they have a file

system, which is debatable).

C.2 Quantitative Data

Screen Time Re quired (in seconds) Novice Time Re quired (in seconds) Expert Overall

Identifier N1 N2 N4 Avg E1 E2 E3 Avg Avg StdDev

Introduction 626.3 516.0 391.3 511.2 544.0 629.1 352.4 508.5 509.9 116.5

Introdu ction1 32.4 25.8 50.6 36.3 33.1 27.4 14.3 24.9 30.6 11.9

Introdu ction2 29.7 19.9 7.8 19.1 21.4 21.2 12.2 18.3 18.7 7.7

Introdu ction3 29.7 22.4 16.4 22.8 22.5 24.5 7.4 18.1 20.5 7.7

Introdu ction4 79.7 57.8 43.5 60.3 59.4 71.3 44.4 58.4 59.4 14.4

Introdu ction5 82.0 66.9 35.1 61.3 62.5 75.2 46.0 61.2 61.3 17.7

Introdu ction6 58.4 46.2 27.7 44.1 56.5 67.0 39.9 54.5 49.3 14.2

Introdu ction7 83.7 85.2 55.8 74.9 79.2 98.1 42.9 73.4 74.1 20.6

Introdu ction8 19.7 13.1 13.6 15.5 15.7 35.7 5.4 18.9 17.2 10.2

Introdu ction9 63.0 57.0 55.4 58.5 66.6 78.0 60.5 68.4 63.4 8.2

Introdu ction10 108.3 85.3 59.4 84.3 87.9 93.8 45.7 75.8 80.1 23.2

Introdu ction11 39.6 35.9 26.0 33.8 39.2 36.3 33.9 36.5 35.1 5.0

Urgency Colors 186.8 150.5 172.2 169.8 221.2 204.1 82.8 169.4 169.6 49.1

UrgencyColors1 44.2 26.8 22.8 31.3 38.7 43.5 28.2 36.8 34.0 9.2

UrgencyColors2 142.6 124.3 149.4 138.8 182.5 160.5 54.5 132.5 135.6 44.2

Networ k 96.6 79.8 84.0 86.8 90.1 108.5 101.8 100.1 93.5 10.9

Network1 71.0 52.9 46.6 56.8 60.0 79.7 68.9 69.5 63.2 12.3

Network2 13.2 18.1 18.0 16.4 19.1 18.9 20.9 19.6 18.0 2.6

Network3 12.0 8.4 19.1 13.2 10.7 10.1 11.7 10.8 12.0 3.7

Task 1575.8 1502.2 917.2 1331.7 1413.7 1310.9 897.8 1207.5 1269.6 294.2

Task1 66.5 74.1 61.6 67.4 79.4 68.5 44.1 64.0 65.7 12.2

Task2 57.8 83.2 41.5 60.8 89.4 70.0 56.4 71.9 66.4 18.0

Task3 179.8 137.0 57.0 124.6 115.6 115.0 70.1 100.2 112.4 44.8

Task4 16.6 34.6 18.9 23.4 22.0 17.4 12.6 17.3 20.3 7.6

Task5 59.4 26.7 8.3 31.5 26.1 48.3 14.9 29.8 30.6 19.6

Task6 203.8 82.6 42.6 109.7 63.6 44.1 60.1 55.9 82.8 61.1

Task7 133.1 134.8 85.0 117.6 117.7 112.5 73.7 101.3 109.5 25.1

Task8 25.0 29.6 20.6 25.1 18.1 25.1 15.4 19.5 22.3 5.2

Task9 55.2 24.4 27.7 35.8 39.2 33.7 25.4 32.8 34.3 11.7

Task10 118.6 268.3 100.2 162.4 204.3 148.3 80.4 144.3 153.4 71.0

Task11 7.2 16.3 9.3 10.9 37.5 18.0 10.4 22.0 16.4 11.1

Task12 40.8 32.7 32.4 35.3 43.4 42.1 31.2 38.9 37.1 5.6

Task13 47.4 64.2 63.4 58.3 53.1 57.1 37.2 49.1 53.7 10.3

Task14 10.6 11.9 11.1 11.2 16.0 25.2 8.9 16.7 14.0 6.0

Task15 106.2 75.9 78.6 86.9 94.3 73.6 58.4 75.4 81.2 16.8

Task16 75.9 47.2 45.2 56.1 45.5 71.4 58.5 58.5 57.3 13.7

Task17 152.3 130.2 57.4 113.3 110.1 99.8 89.7 99.9 106.6 32.9

(continu ed from previou s page)

Screen Time Re quired (in seconds) Novice Time Re quired (in seconds) Expert Overall

Identifier N1 N2 N4 Avg E1 E2 E3 Avg Avg StdDev

Task18 24.3 22.2 16.9 21.1 18.2 29.1 13.3 20.2 20.7 5.7

Task19 104.1 117.7 69.2 97.0 122.9 93.7 77.9 98.2 97.6 21.4

Task20 65.8 72.2 59.1 65.7 85.1 104.2 43.6 77.6 71.7 21.1

Task21 25.2 15.9 11.0 17.4 11.9 13.5 15.2 13.5 15.4 5.1

Advice 302.8 331.5 226.0 286.8 296.7 337.6 203.2 279.2 283.0 55.7

Advice1 71.1 65.0 45.9 60.7 61.2 74.6 39.7 58.5 59.6 13.9

Advice2 63.3 107.3 56.1 75.6 85.3 87.4 44.0 72.2 73.9 23.5

Advice3 80.3 68.4 53.5 67.4 77.6 91.3 59.1 76.0 71.7 14.1

Advice4 49.7 53.7 44.8 49.4 44.5 52.4 45.5 47.5 48.4 4.1

Advice5 38.3 37.1 25.6 33.7 28.1 31.8 14.9 24.9 29.3 8.6

Hoard Walk 406.1 473.2 307.8 395.7 446.0 472.5 355.9 424.8 410.2 67.2

HoardWalk1 73.4 71.5 60.7 68.5 95.5 91.2 54.7 80.5 74.5 16.2

HoardWalk2 61.5 76.4 37.8 58.6 59.3 78.0 42.6 60.0 59.3 16.7

HoardWalk3 98.2 95.7 79.9 91.3 87.2 93.3 77.6 86.0 88.7 8.5

HoardWalk4 49.2 62.4 48.4 53.3 64.1 61.5 38.8 54.8 54.1 10.1

HoardWalk5 72.1 105.5 53.2 76.9 63.8 94.6 103.4 87.3 82.1 22.0

HoardWalk6 51.4 61.5 27.8 46.9 76.0 53.8 38.7 56.2 51.5 16.9

Space 109.4 160.9 99.4 123.2 152.7 125.7 132.1 136.8 130.0 23.9

Spa ce1 62.6 89.7 54.1 68.8 78.0 70.4 76.3 74.9 71.9 12.5

Spa ce2 10.8 28.0 13.7 17.5 13.7 19.6 15.2 16.2 16.8 6.2

Spa ce3 25.0 34.4 25.2 28.2 50.4 29.6 34.5 38.2 33.2 9.4

Spa ce4 10.7 8.3 5.7 8.2 10.2 5.6 5.7 7.2 7.7 2.4

Toke ns 54.4 58.9 39.9 51.1 50.3 47.8 65.5 54.5 52.8 8.9

Tokens1 33.0 27.0 19.5 26.5 28.1 21.4 47.3 32.3 29.4 10.0

Tokens2 13.2 17.1 9.4 13.2 15.4 21.1 12.6 16.4 14.8 4.0

Tokens3 8.1 14.1 11.0 11.1 6.7 5.2 5.6 5.8 8.5 3.5

Event Configur ation 263.9 316.8 243.6 274.8 302.7 256.0 322.0 293.6 284.2 33.7

EventConfig1 51.4 67.0 45.5 54.6 45.6 51.4 52.2 49.7 52.2 7.9

EventConfig2 129.8 104.2 93.3 109.1 131.1 95.7 113.2 113.3 111.2 16.5

EventConfig3 56.7 123.6 75.1 85.1 104.7 81.5 144.7 110.3 97.7 32.8

EventConfig4 14.3 8.7 6.4 9.8 4.2 13.2 4.2 7.2 8.5 4.4

EventConfig5 11.6 13.8 22.4 15.9 17.0 14.1 7.7 12.9 14.4 5.0

Toke n Expiry 29.6 41.3 20.3 30.4 32.6 31.6 56.6 40.3 35.3 12.4

Entire Tutorial 3656.6 3770.4 2503.4 3310.1 3554.6 3530.7 2579.5 3221.6 3265.9 568.0

Figure C . 10 : Timing Data Collected During the Tutorial

Thistable containsthetime required for each user to complete each individual screen of

the tutorial. In addition, we provide the total time required for all screens. For each

screen, we calculate the average and standard deviation. All times are in seconds.

Screen Time Re quired (in seconds) Novice Time Re quired (in seconds) Expert Overall

Identifier N1 N2 N4 Avg E1 E2 E3 Avg Avg StdDev

Exercises Introdu ction 72.0 50.6 54.7 59.1 65.8 74.6 52.5 64.3 61.7 10.5

Phase One 1028.2 950.2 1169.6 1049.3 882.5 774.6 888.2 848.4 948.9 136.7

Choose Urgency Colors 10.1 25.1 17.4 17.5 21.9 9.2 13.1 14.7 16.1 6.5

Network Conditions 67.3 42.4 83.0 64.2 40.9 46.9 64.3 50.7 57.5 16.8

Task Unavailable 111.3 88.6 62.9 87.6 85.0 74.0 79.4 79.5 83.5 16.3

Fix Task Unavaila ble 17.7 20.4 13.3 17.1 27.8 14.3 18.2 20.1 18.6 5.2

Token Expiration 26.5 15.5 16.5 19.5 22.3 17.7 26.0 22.0 20.8 4.9

Hoarding Details 112.7 91.9 85.6 96.7 101.3 103.2 99.4 101.3 99.0 9.4

Provide HW Advice 379.4 427.4 579.8 462.2 290.9 266.0 281.3 279.4 370.8 120.3

Spa ce Status 39.4 70.9 65.8 58.7 77.7 33.5 33.4 48.2 53.5 20.2

Miss Events 209.1 135.2 206.4 183.6 168.8 157.1 227.8 184.6 184.1 35.7

Fix Miss Events 54.5 32.6 38.6 41.9 45.8 52.6 45.0 47.8 44.9 8.3

Phase Two 1264.4 1326.8 1381.2 1324.1 1859.5 1127.7 1372.0 1453.1 1388.6 248.8

Read Blizzard Bk gd 95.3 102.3 99.9 99.2 87.6 92.2 103.9 94.6 96.9 6.3

Define Bu gs Task 425.5 394.9 335.1 385.2 830.9 305.8 386.8 507.8 446.5 193.2

Define Header Task 191.0 188.3 219.9 199.7 299.9 191.4 344.3 278.5 239.1 66.8

Define CV Task 355.2 352.9 259.6 322.6 352.6 202.8 189.0 248.1 285.4 78.4

Prioritize Task s 193.4 276.6 423.3 297.8 271.8 241.0 249.7 254.2 276.0 78.0

Request HW 4.0 11.6 43.3 19.6 16.7 94.3 98.4 69.8 44.7 42.1

Phase Three 794.2 726.9 770.2 763.8 623.0 666.6 831.8 707.1 735.5 79.2

Read Incident Bkgd 74.7 98.4 79.5 84.2 82.4 99.7 140.4 107.5 95.9 24.1

Read Ga me Bkgd 37.4 60.1 46.8 48.1 50.0 68.1 17.2 45.1 46.6 17.9

Run Ga me 15.4 12.7 9.8 12.6 24.1 11.1 29.3 21.5 17.1 7.9

Filling RVM 33.3 35.2 59.7 42.7 37.6 37.1 76.3 50.3 46.5 17.5

Fixing RVM Ø 21.1 16.6 18.9 31.8 27.4 24.8 28.0 24.3 5.8

Task Unavailable 116.0 118.4 134.4 122.9 121.6 69.0 92.4 94.3 108.6 23.7

Begin Hoard Walk 73.3 45.4 40.5 53.1 19.4 17.1 56.0 30.8 41.9 21.5

Task Availa ble/End

Walk

38.6 20.5 32.4 30.5 10.2 22.4 11.3 14.6 22.6 11.3

Operating Weakly 46.9 57.7 41.3 48.6 37.2 64.5 61.1 54.3 51.5 11.2

Weak Miss 99.3 45.4 95.8 80.2 41.5 54.4 45.2 47.0 63.6 26.7

Operating Disco 51.9 57.0 58.3 55.7 33.4 40.1 79.0 50.8 53.3 15.9

Disco Miss 35.0 66.7 54.8 52.2 48.9 47.2 60.4 52.2 52.2 11.1

Operating Strongly 23.5 7.2 25.5 18.7 12.3 16.6 21.3 16.7 17.7 7.0

Token Expiry 79.8 29.4 19.9 43.0 23.6 33.9 41.6 33.0 38.0 21.8

Reintegration Pending 69.1 51.7 54.9 58.6 49.0 58.0 75.5 60.8 59.7 10.4

All Exercises 3726.0 3725.4 3943.8 3798.4 4174.4 3385.4 3728.2 3762.7 3780.5 263.3

Figure C . 11 : Timing Data Collected During the Exercises

Thistable containsthetime required (in seconds) for each user to complete each exercise.

In addition, we table includes thetotal time for all exercises, aswell asfor the three

phases. For each exercise, we calculate theaverage and standard deviation. The

computer-recorded time for the final exercise (Reintegration Pending) for user N4 was

lost. The time reported iscalculated from thevideo recording of the session.

Event Time ToBegin Investigation (seconds)

Configuration Novice Expert Std

Name of Event

I Color P B F 1 2 4 1 2 3 Avg Dev

Fill RVM S G Æ R