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institutions and make a comparative analysis. This allowed a model to be developed

aimed at improving the management skills of engineers.
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Appendix 1:  Questionnaire






ro






6. Do you believe that the current undergraduate engineering degrees have

adequate management training?

D YES DNO

If NO, which skills are not being addressed?

T In your opinion, what recommendations would you make for the training and

development in management skills for future engineers?

Thank you for your assistance in completing this questionnaire.

k¥¥kkEkERxE

Please indicate if you would be willing to participate in follow up research which would

be completely confidential.

L[] vEs [] ~o

If you would be interested in receiving a summary report of the findings, please complete
the following details.

Name:

Company:
Address:

Phone: Fax:




Appendix 2:  Covering Letter



Victoria University of Technolo
y
McKechnie Street  Telephone 9 St Albans Campus

St Albans (03) 365 2111
PO Box 14428 Facsimile
MM.C. (03) 366 4852
Melbourne

Victoria 3000

Australia

VICTORIA °
UNIVERSITY
Attention: The Manufacturing Manager E
May 3rd, 1994 o

Dear Manager,

I am conducting a survey on Engineering graduates and how well their undergraduate
degree studies prepare them for management roles. A questionnaire is enclosed for the
purposes of canvassing your views in this area.

It would be greatly appreciated if you would take 15 minutes or so to complete this
questionnaire, insert it in the enclosed postage paid envelope and return it to me as soon
as possible.

I would also be grateful if you could be available for a follow up case study research but
if you wish to remain anonymous that will be respected.

If you have any queries regarding this research, please phone me on (03) 216 8269 during
office hours.

If you do not hold a degree in Engineering, please pass this questionnaire to someone
who has such a degree, or return the questionnaire to me unanswered.

Thank you in anticipation of your co-operation in completing this questionnaire.

Yours Sincerely,

Trevor L. Rosan

Campuses at
Footscray, Melton,
St Albans, Werribee,
and City



Appendix 3:  Reminder Letter



Vicloria_l.lniversily of Technology St Albans Campus
McKechnie Street Telephone

St Albans (03) 365 2111
PO Box 14428 Facsimile
MM.C. (03) 366 4852
Melbourne

Victoria 3000

Australia

VICTORIA °
UNIVERSITY

Attention: The Manufacturing Manager

AS OTONHDL

May 17th, 1994
REMINDER
Dear Manager,

Recently you were sent a questionnaire regarding undergraduate engineering studies and
their suitability for management preparation.

If you have already returned the questionnaire to me, thank for your assistance and please
disregard this reminder.

If you have not yet returned it, please would you do so as soon as possible. In order for
the study to be valid, a response rate of 50% at least is required. I am sure that you will
agree that if engineering studies are to be relevant to the workplace, feedback from the
workplace is essential. Hence I need your support.

Should you require a second questionnaire then you are welcome to phone me at (03) 216
8269 and one will be mailed to you with a postage paid return envelope.

Your Sincerely,

Trevor L. Rosan

Campuses at
Footscray, Melton,
St Albans, Werribee,
and City



Appendix 4:  Raw Analysis of Survey



Importance Ranking by Respondent Number and Category
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Importance Ranking by Respondent Number and Category
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Importance Ranking by Respondent Number and Category
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Importance Ranking by Respondent Number and Category
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Mean and Standard Deviation by Category

X1: Grad Year

Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
2.688 1.655 .293 2.738 61.569 32
Minimum: Maximum: Range: Sum: Sum Squared: # Missing:
0 5 5 86 316 2
X2: Non Tech Goals

Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
2.059 1.594 273 2.542 77.439 34
Minimum: Maximum: Range: Sum: Sum Squared; # Missing:
0 1s 5 70 228 0

X3: Tech goals
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
2.471 1.522 .261 2.317 61.615 34
Minimum: Maximum: Range: Sum: Sum Squared: # Missing:
0 5 5 84 284 0

X4: Strategies
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
2.206 1.553 .266 2.411 70.389 34
Minimum: Maximum: Range: Sum: Sum Squared: # Missing:
0 5 5 75 245 0

-_—————— ————————————————————————— — — ————————————————————————

Xs5: Plans
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
3.618 1.326 .227 1.758 36.656 34
Minimum: Maximum: Range: Sum: Sum Squared: # Missing:
0 5 5 123 503 0




Mean and Standard Deviation by Category

Xp: Non Tech Work

Mean: Std. Dev.: Std. Error: Variancs: Cosef. Var.: Count:
2.455 1.66 .289 2.756 67.631 33
Minimum: Maximum: Rangs: Sum: Sum Squared: # Missing: 6
0 5 5 81 287 1

X7: Tech Work
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
2.636 1.558 271 2.426 59.082 33
Minimum: Maximum: Range: Sum: Sum Sqguared: # Missing: 7
0 5 5 87 307 1

Xg: Groups
Mean: Std. Dev.: Std. Error: Variance; Cosef. Var.: Count:
2.971 1.446 .248 2.09 48.667 34
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: 8
0] 5 5 101 369 0
Xg: R/ships

Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
2.471 1.542 .264 2.378 62.416 34
Minimum: Maximum: Rangs: Sum: Sum Squared: # Missing: 9
0 5 5 84 286 0 /

X10: Monitoring
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
2.794 1.737 .298 3.017 62.164 34
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: 10
0 5 5 95 365 0




Mean and Standard Deviation by Category

X11: Correcting
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
2.353 1.873 .321 3.508 79.601 34
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: T
0 5 5 80 304 0
X12: Motivating
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
& 1.25 .218 1.562 41.667 33
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: 12
0 5 5 99 347 1

- . ————— ——————— ..

X13: Directing
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
3.273 1.126 .196 1.267 34.394 che
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: 13
1 5 4 108 394 1
X14: Resolving
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
2.667 1.384 .241 1.917 51.916 33
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: 14
0 5 5 88 296 1
X15: Neg Sup
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
3.324 1.224 .21 1.498 36.829 34
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: 15
0 5 5 113 425 0




Mean and Standard Deviation by Category

X1g: Neg Peers
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
3.441 1.26 2186 1.587 36.612 34
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: 71 6
0 5 5 117 455 0

E=

X417: Neg Sub

Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
3.235 1.437 .246 2.064 44.408 34
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: 17
0 5 5 110 424 0

X18: Neg Unions
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
1.176 1.547 .265 2.392 131.466 34
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: 18
0 5 5 40 126 0
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Frequency Distribution by Category

X41: Grad Year
Bar: From: (>) To: (<) Count: Percent:
1 0 1 4 12.5
2 1 2 5 15.625
3 2 3 4 12.5
4 3 4 9 28.125 -Mode
5 4 5 4 12.5 1
3] 5 8 6 18.75 | Z

X2: Non Tech Goals

Bar: From: (>) To: (<) Count: Percent:

1 0 1 8 23.529

2 1 2 6 17.647

3 2 3 5 14.706

4 3 4 8 23.529

5 4 5 5 14.706 5

6 5 6 2 5.882 l :

X3: Tech goals

Bar: From: (>} To: (<) Count: Percent:

1 0 1 4 11.765

2 1 2 7 20.588

3 2 3 4 11.765

4 3 4 10 29.412 -Mode

5 4 5 6 17.647 3

6 5 6 3 8.824 [ :



Frequency Distribution by Category

-Mode

4

X4: Strategies

Bar: From: (>) To: (<) Count; Percent:

1 0 1 7 20.588

2 1 2 5 14.706

3 2 3 6 17.647

4 3 4 7 20.588

5 4 5 8 23.529

6 5 6 1 2.941 I Z

X5: Plans

Bar: From: (>) To: (<) Count: Percent:

1 0 1 1 2.941

2 1 2 2 5.882

3 2 3 4 11.765

4 3 4 4 11.765

5 4 5 14 41.176 -Mode 5

6 5 6 9 26.471 _V
——E

Xg: Non Tech Work

Bar: From: (>) To: (<) Count: Percent:

1 0 1 6 18.182

2 1 2 4 12.121

3 2 3 6 18.182

4 3 4 7 21.212 -Mode

5 4 5 6 18.182 5

6 5 6 4 12.121 l Z




Frequency Distribution by Category

X7: Tech Work

Bar: From: (>) To: (<) Count: Percent:

1 0 1 5 15.152

2 1 2 2 6.061

£l 2 3 7 21.212

4 3 4 9 27.273 -Mode

5 4 5 6 18.182 -
6 5 6 4 12.121 ’ :

Xg: Groups

Bar: From: (2) To: (<) Count: Percent:

1 0 1 2 5.882

2 1 2 4 11.765

3 2 £l 6 17.647

4 3 4 8 23.529

5 4 5 9 26.471 -Mode 4
6 5 6 5 14.706 I :

Xg: R/ships

Bar: From: (>) To: (<) Count: Percent:

1 0] 1 4 11.765

2 1 2 7 20.588

£ 2 3 5 14.706

4 3 4 8 23.529 -Mode
L 5 7 20.588 g

6 5 6 3 8.824 \ :




Frequency Distribution by Category

-Mode 10

X10: Monitoring

Bar: From: (>) To: (<) Count: Percent:

1 0] 1 5 14.706

2 1 2 5 14.706

3 2 3 3 8.824

4 3 4 6 17.647

5 4 5 9 26.471

6 5 6 6 17.647 { Z

-Mode

11

X11: Correcting
Bar: From: () To: (<) Count: Percent:
1 0 1 8 23.529
2 1 2 6 17.647
3 2 3 4 11.765
4 3 4 4 11.765
5 4 5 6 17.647
6 5 6 6 17.647 [ Z

X12. Motivating

Bar: From: (>) To: (<) Count: Percent:
1 0] 1 1 3.03
2 1 2 4 12.121
3 2 3 4 12.121
4 3 4 12 36.364
5 4 5 9 27.273
6 5 6 3 9.091

-Mode

12




Frequency Distribution by Category

X13: Directing
Bar: From: (>) To: (<) Count: Percent:
1 0 1 0 0
2 1 2 3 9.091
3 2 3 4 12.121
4 3 4 11 33.333
5 4 5 11 33.333 13
6 5 6 4 12.121 I :"

X14: Resolving
Bar: From: (2) To: (<) Count: Percent:
1 0 1 1 3.083
2 1 2 8 24.242
3 2 3 6 18.182
4 3 4 8 18.182
5 4 5 10 30.303 -Mode 14
6 5 8 2 6.061 _V
————
X15: Neg Sup
Bar: From: (>) To: () Count: Percent:
1 o] 1 1 2.941
2 1 2 2 5.882
3 2 3 5 14.706
4 3 4 7 20.588
5 4 5 15 44.118 -Mode | ¢
8 5 8 4 11.765 I :



Frequency Distribution by Category

-Mode 16

X16: Neg Peers

Bar: From: (>) To: (<) Count; Percent:

1 0 1 2 5.882

2 1 2 1 2.941

3 2 3 2 5.882

4 3 4 9 26.471

5 4 5 15 44.118 !
6 5 6 5 14.7086 \ :

X17: Neg Sub

Bar: From: (>) To: (<) Count: Percent:

1 0] 1 1 2.941

2 1 2 4 11.7865

3 2 3 5 14.706

4 3 4 8 23.529

5 4 5 8 23.529 17

6 5 6 8 23.529 _V
e ———

X1g. Neg Unions

Bar: From: (>) To: (<) Count: Percent:

1 0] 1 16 47.059 -Mode

2 1 2 9 26.471

3 2 3 2 5.882

4 3 4 3 8.824

5 4 5 2 5.882 18

6 5 6 2 5.882 I Z




Bar Chart of Category Means
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Correlation between Categories

Name Grad Year Non Tech Goals Tech goals Strategies
1]Grad ... 1.000 .143 .193 .241
2| NonT... .143 1.000 S17 .384
3| Tech g... .193 S17 1.000 374
4| Strate... 241 .384 374 1.000
S| Plans .285 231 473 313
6| NonT... .329 353 .143 .346
?]Tech ... 118 239 .993 .187
8| Groups -.084 .055 391 202
9| R/ships .037 172 .336 .285

10| Monit... .205 .099 475 161
11| Corre... 181 173 .422 241
12| Motiv... -.138 127 .345 .249
13| Direct... .048 270 315 335
14] Resol... .416 197 .288 315
15| Neg Sup -.143 -.141 .288 -.014
16| Neg P... -.050 -.122 308 -.002
17| Neg Sub .156 016 .250 234
18| Neg U... .194 192 220 .243




Correlation between Categories

Name Grad Year Non Tech Goals Tech goals Strategies
1{Grad ... 1.000 .143 .193 241
2{NonT... .143 1.000 517 384
3| Tech g... .193 517 1.000 374
4] Strate... .241 .384 374 1.000
5] Plans .285 231 473 513
6| NonT... .329 .353 .143 .346
?{Tech ... .118 .239 .593 .187
8| Groups -.084 .055 391 .202
9] R/ships .037 172 336 .285

10} Monit... .205 .099 .475 161
11| Corre... .181 173 .422 .241
12| Motiv... -.138 127 .345 .249
13| Direct... .048 270 315 335
14| Resol... .416 .197 .288 315
15| Neg Sup -.143 -.141 .288 -.014
16| Neg P... -.050 -.122 .308 -.002
17| Neg Sub .156 016 .250 234
18| Neg U... .194 .192 .220 243




Correlation between Categories

Plans Non Tech Work Tech IWork Groups R/ships Monitoring
1 .285 .329 118 -.084 037 .205
2 231 .353 239 .055 172 .099
3 473 .143 593 391 336 .475
4 513 .346 .187 .202 .285 161
5 1.000 .459 .442 .428 410 .398
6 .459 1.000 .483 .358 471 535
7 .442 .483 1.000 .746 612 863 |
8 .428 .358 .746 1.000 .699 732
9 .410 471 612 .699 1.000 .630
10 .398 .935 .863 132 .630 1.000
11 307 .498 .70 .658 .648 .853
12 .298 302 .660 .449 416 567
13 .345 .538 735 .543 561 614
14 421 593 .650 .434 .493 17
15 126 -.198 .198 321 333 216
16 147 -.049 374 371 .386 237
17 .279 262 5357 .423 .534 .395
18 110 307 501 .443 319 .48°¢




Correlation between Categories

Correcting Motivating Directing Resolving Neg Sup
1 181 -.138 .048 416 -.143
2 173 127 270 197 -.141
3 422 .345 315 .288 .288
4 241 .249 335 315 -.014
5 307 .298 .345 421 126
6 .498 302 .538 .593 -.198
? 770 .660 .735 .650 .198
8 .658 .449 .543 434 321
9 .648 416 561 493 333
10 .853 567 614 17 216
11 1.000 412 614 .635 170
12 412 1.000 734 .598 305
13 614 734 1.000 .01 191
14 .635 .998 701 1.000 273
15 170 .305 191 273 1.000
16 .380 261 304 .250 666
17 5009 .469 .639 347 364
18 663 .235 .466 961 264




Correlation between Categories

Neg Peers Neg Sub Neg Unions
1 -.050 156 .194
2 -.122 016 192
3 .308 .250 .220
4 -.002 .234 .243
5 147 279 110
6 -.049 .262 377
7 374 .557 .501
8 371 .423 .443
9 .386 .534 319
10 237 .395 .489
11 .380 .509 .663
12 .261 .469 .255
13 .304 .639 .466
14 .250 .347 561
15 .666 .364 .264
16 1.000 .643 364
17 .643 1.000 .363
18 .364 .363 1.000




Appendix 5:  Survey Results Sorted



Table Sorting by Most Important

Responses Not | Not Most | Mea
App” Imp'tt [mp't™ n
0 1| 2| 3| 4 5
Developing plans to co-ordinate 1 21 4| 41 14 9 3.6
activities
Negotiating with subordinate levels 1 41 5|1 8| 8 8 3.2
Monitoring people activities 5 50 31 6| 9 6 2.8
Correcting deviations 8 6| 41 4| 6 6 2.4
Negotiating with peer level 2 Il 21 9] 15 5 3.4
Grouping of work tasks 2 41 6| 8| 9 5 3.0
Negotiating with superior levels 1 21 51 7115 4 3.3
Directing others 0 31 4 11| 11 4 3.3
Work routines of non technical 6 41 6| 7| 6 4 2.5
people
Work routines of technical people 5 21 71 91 6 4 2.6
Reporting relationships 4 71 5| 8 7 3 2.5
Defining goals for technical people 4 71 4|1 10| 6 3 2.5
Resolving conflicts 1 8| 6| 6] 10 2 2.7
Motivating others 1 41 4112 12 3 3.0
Defining goals for non technical 8 6| 5| 8| 5 2 2.1
people
Negotiating with unions 16 91 2| 3} 2 2 1.2
Establishing strategies 7 51 6| 7| 8 1 2.2

* Not Applicable + Not Important

~ Most Important










Table Summary of Results from Question 4

Responses Not Not Most | Mean

App"< Imp't™ [mp't™

0 1 21 3| 4 5

Defining goals for non tech. 8 6 51815 2 2.1
people
Defining goals for technical 4 7 4 [10| 6 3 2.5
people
Establishing strategies 7 5 6 | 7| 8 1 2.2
Develop plans to co-ord. activities 1 2 4 1 4|14 9 3.6
Mean of Planning 5.0 50 (48]73)83| 38 2.6
Work routines of non tech people 6 4 6 | 716 4 2.5
Work routines of technical people 5 2 719 |6 4 2.6
Grouping of work tasks 4 4 6 8 9 5 3.0
Reporting relationships 2 7 5 8 7 3 2.5
Mean of Organising 4.3 43 [6.0]80]|7.0( 4.0 2.6
Monitoring people activities 5 5 3 9 2.8
Correcting deviations 8 6 4 2.4
Mean of Controlling 6.5 55 [35]50]|75] 6.0 2.6
Motivating others 1 4 4 112 | 12 3 3.0
Directing others 0 3 4 |11 | 11 4 3.3
Resolving conflicts 1 8 6 | 6 | 10 2 2.7
Negotiating with superior levels 1 2 5 7 115 4 3.3
Negotiating with peer level 2 1 2 9 | 15 5 3.4
Negotiating with subordinate 1 4 5 8 8 8 3.2
levels
Negotiating with unions 16 9 2_ il o3 ulls 2 P 1.2
Mean of Leading 3.1 44 (40(73]199| 3.9 2.9

* Not Applicable + Not Important ~ Most Important






