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1. Work Domain Analysis | ¢  What information should be easured(sensors)

e What information should be derived (models)

2. Control Tasks Analysis What goals must be pursued and what are the constraints on
those goals (procedures or automation)
¢ What information and relations are relevant for particular

classes of situations (context-sensitive interface)

3. Strategies Analysis e What frames of reference are useful (dialogue modes)

e What control mechanisms are useful (process flow)

4. Social-Organizational e What are the responsibilities of all the actors (role allocation)
Analysis e How should actors communicate with each other

(organizational structure)

5. Worker Competencies e What knowledge, rules and skills do workers need to have

Analysis (selections training and interface form)

CTA-Cognitive Task Analysis saswsaap gmown mns 2.8
(D222 TWOAT) TRPON MINAI2 NMWSNT NAR 737 °2°03INP Nwn MmN
DOWIN 12 DI NN P TN RN ARWR TN IR0WHRT DR ANIP WO Nntion anwn p17a% 0792
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JATIRN AT VTR TR Twn2
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Y axymm v qew — GOMS — Goals, Operators, Methods and Selection rule
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GOMS 57172 wyasw™ RMAMT %1091 NINIIN -3 192y

Layout # Interface 1 Interface 2 Interface 3 Interface 4
Predicted time 16.8 10.6 7.9 7.7
Empirical time 19.3 10.1 7.1 7.4
Percentage diff 12.95% -4.95% -11.27% -4.05%
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"start of Actions with barcode" :
"Start Time : 15:34:45.81"
"Isuv - 15:35:0.57"

" 15:35:19.68 - 46022 "

" 16/3/2003 "

66666666 "or - 15:35:33.75"
"Another - 15:35:45.99"

12345678 "dany - 15:35:50.40"
"Another - 15:35:52.11"

23456789 "yosy - 15:36:8.34"
"End Time : 15:36:11.73"

"all Time = 85.92 seconds"

"End of Actions with barcode"
"start of hours with barcode" :
"Start Time : 15:36:32.58"
"Start_Day - 15:36:37.97"

78901234 "yael - 15:36:46.90"
" 16/3/2003 "

"Another - 15:36:53.69"
"End_Day - 15:36:55.62"

33333333 "rafi - 15:37:7.73"

" 16/3/2003 "

"Another - 15:37:9.25"
"Start_Day - 15:37:13.44"

56789012 "maria - 15:37:22.40"
" 16/3/2003 "

"End Time : 15:37:24.12"

"all Time =51.54 seconds"

"End of hours with barcode"
"start of Actions with barcode" :
"Start Time : 15:37:53.2"
"Picking - 15:38:4.50"

" 15:38:22.7-45013 "

" 16/3/2003 "

22222222 "yoram - 15:38:36.9"
"End Time : 15:38:45.1"

"all Time =51.99 seconds"

"End of Actions with barcode"

"start of Worker_Yield with barcode" :
"Start Time : 15:38:53.45"

"Picking - 15:39:9.83"

" 15:39:23.42 - 45013 "

" 16/3/2003 "

22222222 "yoram - 15:39:50.8"
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"15:39:52.41-30"

"Another - 15:39:55.41"
89012345 "meir - 15:40:5.0"

" 15:40:7.17-26"

"Another - 15:40:12.7"
44444444 "oren - 15:40:19.77"
" 15:40:24.57-35"

"Another - 15:40:27.81"
45678901 "sharon - 15:40:35.0"
" 15:40:38.32-21"

"End Time : 15:40:39.94"

"all Time = 106.49 seconds"

"End of Worker Yield with barcode"

"start of Spraying with barcode" :

"Start Time : 15:41:16.49"

" 15:41:38.76 - 45011 "
90123456 "vered - 15:41:56.41"

"Ofir - 15:42:20.52"

" 15:42:25.38-10"

" 16/3/2003 "

"End Time : 15:42:29.35"

"all Time = 72.86 seconds"

"End of spraying with barcode"

"start of Actions with barcode" :

"Start Time : 15:43:13.43"

"Plant - 15:43:25.4"

" 15:43:44.4 - 45023 "

" 16/3/2003 "

45678901 "sharon - 15:44:2.72"

"Another - 15:44:11.51"
33333333 "rafi - 15:44:16.27"

"Another - 15:44:17.66"
22222222 "yoram - 15:44:24.84"

"End Time : 15:44:26.38"

"all Time = 72.95 seconds"

"End of Actions with barcode"

"start of hours with barcode" :

"Start Time : 15:44:43.99"

"End_Day - 15:44:46.54"
12345678 "dany - 15:44:55.63"
" 16/3/2003 "

"Another - 15:44:57.17"

"End_Day - 15:45:3.40"
67890123 "dror - 15:45:7.94"

" 16/3/2003 "

"Another - 15:45:9.37"
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"Start_Day - 15:45:13.45"
55555555 "shaul - 15:45:22.68"
" 16/3/2003 "

"End Time : 15:45:24.16"

"all Time = 40.17 seconds"

"End of hours with barcode"

"start of Worker_Yield with barcode" :

"Start Time : 15:45:46.21"

"Isuv - 15:45:58.81"

" 15:46:14.35 - 45021 "

" 16/3/2003 "

34567890 "david - 15:46:28.26"

" 15:46:30.50 - 10 "

"Another - 15:46:31.70"
33333333 "rafi - 15:46:41.15"
"15:46:44.26 - 12"

"Another - 15:46:47.75"
66666666 "or - 15:46:58.69"
"15:47:3.20-15"

"Another - 15:47:5.99"
56789012 "maria - 15:47:13.7"
" 15:47:16.19-9"

"End Time : 15:47:17.79"

"all Time = 91.58 seconds"

"End of Worker Yield with barcode"

"start of Spraying with barcode" :

"Start Time : 15:47:25.76"

" 15:47:40.86 - 46011 "
89012345 "meir - 15:47:55.5"

"Rubigan - 15:48:4.30"

" 15:48:10.81-30 "

" 16/3/2003 "

"End Time : 15:48:12.19"

"all Time = 46.43 seconds"

"End of spraying with barcode"

"start of Actions with barcode" :

"Start Time : 15:48:25.24"

"Covers - 15:48:37.49"

" 15:48:54.27 - 45013 "

" 16/3/2003 "

45678901 "sharon - 15:49:6.63"

"Another - 15:49:8.24"
56789012 "maria - 15:49:15.22"

"Another - 15:49:16.63"
22222222 "yoram - 15:49:23.78"

"End Time : 15:49:25.69"
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"all Time = 60.45 seconds"

"End of Actions with barcode"

"start of hours with barcode" :

"Start Time : 15:49:52.56"

"Start_Day - 15:50:1.41"
56789012 "maria - 15:50:6.6"

" 16/3/2003 "

"Another - 15:50:7.26"

"End_Day - 15:50:8.74"
34567890 "david - 15:50:22.64"
" 16/3/2003 "

"Another - 15:50:24.0"

"End_Day - 15:50:31.16"
44444444 "oren - 15:50:35.31"
" 16/3/2003 "

"End Time : 15:50:37.51"

"all Time = 44.95 seconds"

"End of hours with barcode"

"start of Worker_Yield with barcode" :

"Start Time : 15:50:50.46"

"Picking - 15:51:5.15"

" 15:51:14.35 - 46012 "

" 16/3/2003 "

78901234 "yael - 15:51:25.43"

" 15:51:28.19-220"

"Another - 15:51:29.53"
33333333 "rafi - 15:51:41.38"

" 15:51:45.35-150"

"Another - 15:51:47.90"
56789012 "maria - 15:51:52.88"
" 15:51:55.18 - 300 "

"Another - 15:51:57.50"
55555555 "shaul - 15:52:8.94"
" 15:52:11.50 - 200 "

"End Time : 15:52:13.57"

"all Time = 83.11 seconds"

"End of Worker Yield with barcode"

"start of Spraying with barcode" :

"Start Time : 15:52:20.59"
67890123 "dror - 15:52:32.1"
~67890123dror - 15:52:52.54*
Teldor - 15:53:9.61*
*15:53:13.0- 15
*16/3/2003
End Time : 15:53:16.3*

End of spraying with barcode*
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WD PINO2 J2TY @AW NRT NYRWS 7IN3T NINZIN — 17 17O0L
"RIYD WD NWIR' ARIWD PINcA BT DR M mnc — 18 mhav

DY SS Degr. of Freedom | MS F P
nxipe 639.1 1 639.1 |1.675 0.200
vin 37167.1 2 18583.5 48.71 0
nXnp X pvin 1952.1 2 976.0 |2.558 |0.084
Error 25561.5 67 381.5
UL 1J] 8033.9 2 4017.0 26.76 0
U X nxIp 778.3 2 389.1 2.593 0.078
wv X pwan 322.4 4 80.6 |0.537/0.708
W'Y X NXIAj X 7wan | 837.6 4 209.4 |1.395 0.238
Error 20109.5 134 150.1

"HYID BW ITIAY NIPW NWIER' TRIYD PIN2 1T DR NI mintl - 19 mhav

DY SS Degr. Of Freedom | MS F P
nxnp 1139.2 1 1139.2 | 2.044 |0.157
v 2377.6 2 1188.8 | 2.134 |0.126
X7 X pwIn 103.9 52.0 | 0.093 0.911
Error 37333.2 67 557.2
ULy 1J] 16855.1 2 8427.5/36.299 0
WY X DX 887.6 2 443.8 | 1.912 |0.151
U X pwIn 245.4 4 61.3 |0.264 | 0.9
Y X AXIAp X pwan | 229.2 4 57.3 | 0.247 0.911
Error 31110.4 134 232.2
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"LSYID PPN POTY! AW YIS AT DR M mnt - 20 7hav

DA SS Degr. Of Freedom | MS F P

nxnp 109 1 109 | 0.102 | 0.750

YIn 32213 2 16106 15.082| 0
X7 X fwIn 1973 987 | 0.924 | 0.402

Error 71553 67 1068

Uy 15964 2 7982 25.933| 0
vy X nxip 756 2 378 |1.228 | 0.296
W'Y X pwIn 6416 4 1604 | 5.212 0.00062

WY X nXIAp X pwan | 2032 4 508 |1.650 | 0.165
Error 41245 134 308

"S5 NP POTY! WD PIXvaa 1 wohR NI pRrann nyswt npaTa — 21 mhav

v/ 1wrbhw awn/1whw TP/ 1o
85.3 112.8 118.2

awn/1wrbhw 112.8-85.3=27.5*

112.8
TP/ 1w 118.2-85.3=32.9* 118.2-112.8=5.4

118.2

P 3 2
Rp,df,0.05= 2.92 2.77
Rp,134,0.05
R*(MSE/n)"0.5= 10.46 9.92
R*(308/24)"0.5
"S5 NPIDA POTY' AR PINA2 2 WOLR ININTA PRIIAT NYDWIT NPTA - 22 1Thab
RN/ 2w TP/ 20w 2R/ 2whw
72.3 97.2 113.2

TIPR2/ 20w 97.2-72.3=24.9*

97.2
Ao/ 2uhw 113.2-72.3=40.9* 113.2-97.2=16*

113.2

P 3 2
Rp,df,0.05= 2.92 2.77
Rp,134,0.05
R*(MSE/n)"0.5= 10.46 9.92
R*(308/24)"0.5
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' o0

"BYID NPIDN POTY'' AR PINA2 3 WOLR ININTA PRIIAT NYDWIT NPTa - 23 mThab

/1w an/1wbhw TP/ 1w
74.3 87 92.1
awn/1wrhw 87-74.3=12.7*
87
TP/ 1w 92.1-74.3=17.8* 92.1-87=5.1
92.1
P 3 2
Rp,df,0.05= 2.92 2.77
Rp,134,0.05
R*(MSE/n)"0.5= 10.46 9.92
R*(308/24)"0.5
"21977 UMD NWIBR'' TIPS IR 1T DR MmN - 2400an
DY SS Degr. Of Freedom| MS @ F
AN (Bt 92.8 1 92.8 |0.4150.521
v 16088.1 2 8044.0 [35.99
Y17 X YN 541.4 270.7 |1.211 |0.304
Error 14751.2 66 2235
vy 7412.9 2 3706.5 |33.35
U X nxIap 1120.5 2 560.3 |5.042 0.008
Y'Y X pwIn 576.0 4 144.0 1.296 0.275
WY X DXIAf X pwan | 572.7 4 143.2 |1.288 |0.277

Error

2921132 "1M2 IDIND MPRIAR MWER TPRRD MY NN MINRIN — 25 nhav

DA
nxip
7w

14669.2

132 1111

SS Degr. of Freedom | MS | F p

3.063
0.145

NXIp X pwin 0.516

Error

36.11

1
2
2

67

97

3.063 |5.684 0.019
0.073/0.135 |0.874
0.258 |0.479 |0.621

0.539




' o0

M0 9% 2Y2MMA TIN2 IDIND NIYERIAN MWD TORWT MY 1PN NPV PRIAn — 26 hav
9001 DR\ PRIN

N¥NP | YN YXmn [pn nT0o. | N
[ro1a “va |mipna (4.538 | 0.203 |13
[ro1a *va jnnwn 4307 | 0.203 |13
[ro1a "va 271wn 4.307 | 0.203 |13
['o1 mon | Ty (4.727 | 0.221 |11
[ron non nn'wn (4909 | 0.221 |11
[roa mon 2'7wn 4750 | 0.211 |12

5.6

54+t

527

50r¢t

48 r

46 |

yxinn anN'T

44 F

42t

40 r

38 ¢

36 ; . . Il ron na avip
T2 anwn anwn [1 o mon nxnp

pwunn

551951 NXIAPY PRI ML 955 20213 N2 J9IND MYRIAN NMPWE" AURY M7 — 18 1N
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' o0

29212 "RP 1A IR NNt MPwER TORWD M NN MIREIN - 27 han

DI SS Degr. of Freedom | MS | F p
nxnyp 0.098 1 0.098 |0.220 0.640
v 0.014 2 0.007 |0.015 0.984

AXIAP X pwan (0.347 2 0.174 /0.388 |0.679
Error 29.98 67 0.447

M0 90D 2N TIRP AT TR MINN MDD UKW A0TH PN MUY pRan - 28 hav
9001 DX\ PRIN

¥R |y y¥xmn [pn ntvo. | N
[roa *va [T (4.615| 0.185 |13
[roa "va nnwn (4769 | 0.185 |13
[ron *7ya Awn (4.692 | 0.185 |13
[roa non mpha (4.727 | 0.201 |11
[roa non nn'wn (4545 0.201 |11
[roa mon |2'7wn 4583 | 0.193 |12

B¥3
527+t
517+
50r¢t
49 r
48 r
47 T

46 —

yxinn anN'T

457t

44t

43T

42t

41t

4.0 ; . . Il ron nwa n¥ip
T2 nwen a7nwn [ on mon nxnayp

pwunn

0% NPT PRIN MO DD 2022 TRP AT T Mt MY ahRw M7 - 199K
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' o0

2921Ra "RIRH M1 7 2307 NWYR pran'' TEORWD MY NS NIREIN - 29:779an

DI SS Degr. of Freedom | MS | F P
nxnyp 5.597 1 5.597 [9.115 0.003
v 2.264 2 1.132|1.844 0.166

A¥IP X pwan 1.860 2 0.930 |1.514 |0.227
Error 41.14 67 0.614

2O2Aa "RIRRR M1 1T 2YINIT NWIDR pRIn'T TORWIT MY 3PN DU YR - 30 hav
0% NP PRIIR M0 Y

N¥NP | YN yXmn [ph n*Vo. | N
[ro *va |mipMa (4.076 | 0.217 |13
[roa *wa nn'wn (3.538 | 0.217 |13
[ron *7ya A'wn (3.923 | 0.217 |13
[roa non M (4.181| 0.236 (11
[ron non nn'wn (4,272 0.236 |11
[roaon 27wn | 475 | 0.226 |12

55

50

45 r

40|

yxinn ain'Tt

357

30¢

o5 ; . . Il ron na n¥np
T2 anwn anwn [1 o mon nxnp

pwnn

DRMWPY PR 20 9D 29WAR RIMH M1 1357 29INIT NWIR pran'’ TORW 21797 - 20 R
R I-bH
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' o0

2022 "M N2 MPIYDT P2 Marnan' TORWD MR MmNt MKRn - 31han

DI SS Degr. of Freedom | MS | F p
nxnyp 8.155 1 8.155 13.33 |0.0005
pviIn 0.630 2 0.315|0.515 | 0.599

¥R X pwan (1.379 2 0.690 (1.128 | 0.329
Error 40.97 67 0.612

0 9% 2Y2MA MY N2 MDD 12 Nana' UKW A0TH PN 1B pRan - 32 han
9001 DX\ PRIN

N¥NP | YN yXmn [ph n*Vo. | N
[roa *va |Tipna (4.153 | 0.216 |13
[roa *va nnwn (3.769 | 0.216 |13
[r'on *7ya A'wn (3.846 | 0.216 |13
[roa non M (4545 0.235 (11
[roa non nn'wn (4.818 | 0.235 |11
[roa mon 2'7wn 4416 | 0.225 |12

5.6

547+

527+

50

4.6

427

yxinn ain'Tt

40 r

387

36

347

327

3.0 ; . . Il ron na n¥np
T2 anwn anwn [1 o mon nxnp

pwnn

T NP PRIIN MO DD 202 WA M N2 MDD 192 Navnn' PR M7 - 211K
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2921Ra PSRN PRINK MDD PR Myvaw! TEURWSD MY MmN NRIIN - 33779an

DI SS Degr. of Freedom | MS | F p
nxnyp 5.048 1 5.048 [9.439 0.003
v 0.615 2 0.308 |0.575 0.565

¥R X pwan (0.909 2 0.455 /0.850 (0.431
Error’ 35.83 67 0.535

DY 2I21RA PSR PRINN NOBBD BT MPNAR' IRURWT 310TH PN NV YR - 34 mThab
DY NXNIAPY PRIN 210

N¥NP | YN yXmn [ph n*Vo. | N
[roa *va |Tipna (4.153 | 0.202 |13
[roa *va nn'wn (3.846 | 0.202 |13
[r'on *7va 2A'7wn (4.076 | 0.202 |13
[roa non M (4.363| 0.220 (11
[ron non nn'wn (4545 0.220 (11
[ronon 27wn | 475 | 0.211 |12

54

527

50

48 r

46 r

44

42 F

yxinn anN'T

4.0 r

38

36|

347

3.2 L . . Il ron nwa n¥np
T anwn a7wn [ on mon nxnayp

punn

NXI2PY PRIA MO0 DY 232 M3 NDI0NT PRI NIHDD NI MY UKW M7 - 2291K
18]
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