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AEBSTRACT

This paper describes a project designed to: (1)
develop a model for determining occupational activity components to
be used in any vocational-technical program, (2) produce a list of
occupational activity components (tasks) for the occupational roles
identified, (3) determine scores, ranks and percentages for each
component from each occupational group per selected industry, (4)
determine the percentage of time devoted to each component, (5)
statistically determine the degree of likeness between occupational
grours, and (6) prepare a report of the findings for use in
curriculum development for a 2-year Industrial Projection Technology
program at the community college level. The thesis advanced during
the rroject was that there is a common core of skills among
successful industrial production technologists and that this core
should serve as the basis for any proposed program of studies for
Industrial Production Technology. The instrument used in accumulating
information for the project included a list of 100 componenis to
denote the job requirements for a given industrial job descrlptlon
administered to different employee groups participating iu the
project. Results in graphs and tables are presented with implications
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The Problem

The central precbiem ci Tne project was the determination of the ~ope
of skills reguired by rhice individuals successfully emploved as industrial
production technologists. The bacic thesis advanced during the project was
that there is a common core =f skills among those individuals assuming this
occupational role. This core of skills must serve as the basis for valid
content selecticn, curriculum develcpment, and evaluation for any proposed
program of studies for Industrial Producticn Technology. The project in-
volved the following major premises:

- 1. The determination of gctivity component itens or tasks for use
in the development of an instrument which snould properly measure
supervisors and technicians judgements;

2. The administraticn of the instrument to selected representatives
from an identified target population of industrial production
supervisors and techriicians;

3. The assignment of scores, ranks, and frequencies to each activity
component item by samples of employed workers to dernote a Judge-
ment as to the amount cf knowledge and/or experience required.
The groups of employed workers were drawn from various industries
in Springfield, Tilinois;

4, The statistical analysis of the collected data to determine the
presence or lack of agreement among the occupational levels and
the selected industries; and

5. The formulation of implications for curriculum planning and tech-
nician training.

The Definitions

It seems advisable to define and clarify the meaning of the following

terms or phrases as they are used in the project report.

1. Activity components are those constituent elements comprising the
tasks which a worker uses in performing normal functions relative
to his particular occupation.

2. The curriculum is broadly defined as those activities and exper-~
iences utilized by the school to achieve the goals of education.

3. Curriculum development is the process of determining content ang
planning, organizing, implementing, and evsluating educational
change.

4. Industrial Production Technology is defined as the occupational
area which identifies certain industrial production problems,
solves them by research, production planning, quality control,
time and motion study, plant planning, and human engineering.

Objectives of the Project

Q
[ERJ!: The project was translated into an appropriate set of objectives. The
mmmEgRoject objectives and approximate completion times were:




1. Te develsp a zensral model Sor uze in deverminiry and utilizing
occupatlicnal activity corponent items. Thic rodel should be alle
to be used for develcping any Vooat ical
(1.0 week:®

2. To produce a vaiid instrugen:
of ceocupational activity coax

tional role previously defired. 3ee Appendix B.

3. To determine average scores, renks, and percentages o
ponent item from =2ach cccupaticnal group per selected indusir
(1.0 weekj.

4. To determine ths percentage of time devoted to each component item
Dy each occupaticnal group per selected industry. (0.5 week).

5. To statistically determine the degree of likeness between occupa-
tional groups per selected industry. (2.0 weeks).

6. To crganize and prepare a complete report and summary of the find-
ings for use in curriculum development for a two-vear ndustrial
Production Technology program at the commnity coliege level.

(3.0 weeks).
The project began on Jjune 12, 1972 and terminated on August 12, 1972.

Description of Activities

The developmental plan for completing the project involved the activities
described graphically in Figure 1.

(Project START: 6~12-72)

Computer Search of Beview of Lit— Identi}&cation
ERIC System (I) via eiYéuw c 11; of the Target
Minnesota ature ( Population (IIT)
\
Initial Tryout ngelopment Job Description
Instrument (V1) Instrument (V) J
Refinement Administration Compilation
of the = of the Instru-}——s of the
Instrument (VII) ment to the Data (IX)
Target Popula-
tion (VIIT)

Y

i e—mmeme | (e
f < sis
Report (XIT) terpretation (XI) | y
(Project FINISH: 8-12-72)
Q FIGURE 1
ACTIVITY SEQUENCE

IToxt Provided by ERI

FOR COMPLETION OF THE PROJECT
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Corputer Search of ERIC System (1)

Tvor ot
i

in an attempt to cbtain z complete lis

Ll el . == o
the problem, the project developer carplieted 2 compuier Nl e Minne—
sota Research Coordinating Unit for Vocaticnzl Biucatic AT The
Minnescta RCU receives materials from the ERID Jlezs h c2ticnal
and Tecknical Education, The Chic State University, T B T
maintained a relatively complete collecticn of hardoor oLl ana

microfiche available for use by researchers.

Key words were supplied to the Mimnesot : FCU stzrs wr i
dsd with the computer printcut. This printout served = ~ha raonis
progject bikliography used during the review of lite: iv.:~.

The Related Literature and the Rationale for the ['ropecy 1)

In recent years, many approaches have been uszed oo SLTain iniorma—
tion which may serve as a basis for ccaupational prepsratiin.  Jras zection

¥
Litaeratioe -

of' the report presents statements based on the relatai
ceeds through to the evolvement of the theoretical oorus
Smith and Pucel [8, pp. 2~3] indicate that one of the moct wid
used and accepted techniques for identifying and organizing the i
goals for occupational training programs is the trade znd Sob annive
(Fryklund [3]). The basic rationale of the trade ari ~ob analysis technique
is to identify and then to teach to students the maniyul: i1l (doing
operations) and knowledges (technical information) po 321 v on-the-job
workers. Operationally, this means that subject matter experts choerve the
performances of on-~the-job workers and record the type znd freguency of each

&
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psychemotor behavior. Cognitive knowledges possessed by each woreman are
then inferred from specific psychomotor tasks which were previously identi-
fied.

The structure of the criterion behaviors of the workers is obtained
by developing a rank order listing of the psychomotor tehaviors based on
the frequency and complexity of each. The most freguent, less complex oper-
ations and knowledges are taught to students first and are followed by less
frequent , more complex operations, until all of the cn~-the-jcob psychomotor
behaviors have been mastered.

Task analysis techniques were discussed by Smith and Pucel (8, pp.
3-U4] as a second method used in curriculum development. Recently, psychol—
oglsts working with military training research, have studied and written
extensively (Ammerman and Melching, [1]; Smith, [10]; Melching, [6]) about
using task analysis to identify, analyze and classify instructicnal cbjectives.
Because of the wide range of jobs and the large number of servicemen who must
receive specific occupational training, the military services have spent con-
siderable time and effort in developing task analysis as the sinzgle, most
generalizable technique for identifying the criterion performance standards
for military courses of instruction. While there are similarities between
trade and job analysis and task analysis, task analysis strongly reflects the
military services' increasing concern with the problems of (a) identifying
the major criterion behaviors for each Jjob, (b) developing the optimsl se-
quence of instructional elements and (c) writing standards of perfcrmance to
evaluate each objective.

Task analysis is predicated on the principle (Gagre, [4}) that any
1 human task can be analyzed into relatively distinct conporent cehaviors which
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Step 3¢ Tne inal inventiry woll be developed by axiescing the field
cummnent: In the prerinilar, invento:r, A nellr judsement
nere will e whetner 1ne fleld conment: reflect Local job
variavicn rather tran La.i. knowledge ana cikiil conponents

that shouid be taught at a sshool.

Step 4: Tne final inventory wiil te submitled wo jou incumeents o
sLmment.  Clne pasio MNIornatlon scught wilo cornslst of which
knewiedges and ¢kiils on the 1iut are ceiry perfocrmed, how
much ©ime . required Lo complete themn, and how Lmportant they
are Lo missic rCCTp L Lshment .

step 5t When ,Ln@lhte d revurned Lo the research stalf, the data
will be zubjec te gtalistical analysi.. The analysis will
develcp the duu iniommatlon from whach the tralning tasks and
lrstructiconar cojectives can be determined [7, pp- 23-25].

Figure 2 illustrate: the aequeu e Ci the agbove five steps.

The analjai~-c sTem tiiustreted by Figure 2 sheoald e nulwdimensional,
i example, dimencicns dealing with: (L1, job eniry ve career development
tasks; (2, speciiic us reiatsj Job tasks and (3 preduandrately cognitive
VS psychomotor ve afltect ive Tasks.

Moss and Smitnh [$, pp. #4=-5] indicate criteria ror seiecting the tasks
to be taught. The rollowing cie some ol the criteria: (1) tne practical
limit on the number of Tasks T. ve taught 18 & runction ol the total time
avallable and the time 1t take: tC teach each selected task to & reasonable
level of "funeticnal utility™; (2, the Tasks must pe selected in cuoh @ manner

E l(as tc be representative <f tpe votal rask domain; (2 vtaske should be selected
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FIGURE 2
AMAT.YSIS SYSTEM

that permit the greatest generaiizability; (4) tasks which have the greatest
frequency of use in the job (or time spent on them) might be selected; (5)
tasks which have emergency value or grave consequences for poor performance
should be selected; (6) tasks that are more "economical" to learn in the for-
mal training program than on-the-~job should be selected; and (7) tasks whose
performance might reasonably be considered a prereguisite to the training pro-
gram should not be selected.

Rational vs empirical approaches to Jjob/task descriptions were dis-~
cussed by Kopstein [5]. He was of the opinion that it is difficult to find a
pure exanple or elther apprcach. Kopstein [5] clarified the contrast between
the purely rational and purely empirical approach. The purely rational ap-
proach wiil develop an exhaustive set of the behavioral capabilities requisite
for a certain job or task constellation (group) [5, p.3]. This is shown in
Figure 3. The illustraticn shows the capabilities as discrete elements (&)
in the tctal set, that is, some hypothecical job or task. The elements are
subscribed merely for identification within the total set. I some order was
defined, the dashed linz in figure 3 should be regarded as an abscissa.

Kopstein [5] indicated tha: the purely empirical approach will develop
a set of behavioral kncwledge and skill components together with associated
frequencies of occurence (probahilities), as i1llustrated in Figure 4.

In addition to observing the probabilities of occurrence of COMBOr—
ents, ore might wish to examine optimal task allocations to job-levels so as
to minimize training time and cost. Figure 5 illustrates the range of prob-
abilities for each level within an occupation.
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Tromothe Livsratare cived the following statements
for rurccoze I zevtting Tthne fzsisz of The theoretical framews
1. -lcupatiing may e classified, and studied, by o2
nidaes.
2. olI reg
varie.
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as owe
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Identificaticn of

For this progect the =subjezcts were selected by the p
with the zdvice ¢f industrial supervisory personnel. Repre

were seliected rrom the fullowing industries:

1. Sangamo Electrie Company
F. . Box 2347 < Eleventh and Converse
Springiielid, 1llinois £2708
(John A. Patton, Manager Industrial Relations)
(217 1544-6471

2. Bum~C-Matic
1400 Stevenson Drive
Springfield, Illinols 62703
(Gens Rescho, Assistant Chief Engineer)
(217)529-0601

3. Allis~Chalmers Manufacturing Company
Box 2988 - 3000 South Sixth Street
Springfield, Illincis 62710
(Charles Shepard, Manager Persomnel Services)
(217 5446431 :

L. Hobbs Divisicn

Stewart-Warner Corpcration

Yale Boulevard and Ash Street

Spri:ngfield, Illinois 62705

{Vaughn Ripley, Manager Industrial Relations)
(217)525-0330

Job Description Analysis (IV)

roje
senty

The initial and most critical step in the development of any technical

training program
to do in the Jjob zituations for which he is being trained.
these perfirmance specifications can be defined, the easier
efficient programs of instruction.

The job descriptions reviewed and anal
Jject include: ,

1. Chief Manufacturing Engineer
. Chief Industrial Engineer
Chlef Process Engineer
Assistant Chief Manufacturing Engineer
Manutracturing Engineer (Senior)
Process Engineer (Chemical)

O

ERIC

Aruitoxt provided by Eic:
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The more precisely
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yzed during this phase of the pro-
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7. lMar.lallurling mngirear (Ziectronics)
2. Induastriazl Engireer (Senios)
©. Ircces: Ergineer (Metzliurgist)
20, Frocess Ingirneer (Hlastlios,
i Mernufatturing Sngineer CFactory laiziscn)
l. Irnguatrial T cex
e 3 En : nise)
1L, STur ( Zroduct)
iz, trizi cineer {Juracr)
1€. Manager, frcducticn and Inventory Corrtycol
17, fzsistant Manager, Sroduction and Inventor, oromos
1&. Frcduct Leader
19, Section lLeader
20. Expediter
2i. Manager, Guaiity Assurance and Inspecticn
cZ.  Chief Guality Contrsl Engineer
Zs5. ality Control Engineer
2. Dependability Statistician
25, Wua Control Systems Analyst

vy Assurance Engineer
27. bhreproduction Planning aAnalvst
28. Producticon Contrcl Analyst

29. Junior Industrial Engineer

39. Superviscr of Quality Assurance
3i- Inventory Control Clerk

Developrent ¢f the Instrument (V)

The instrument used during this project consisted cf a iist of 100 com—
ponente, together with a system of assigning scores, ranks, znd freguencies
to each component to denote the job reguirements for a given industrizl job
description. The actual selection of the 100 components included in the study
was made by the project developer. In attempting to control bias, no attempt
was made to classify components according to subject matter area. The 100
components were grouped in fives Ly the use of a table of random numbers.

Initial Tryout of the Instrument. (VI)

Before the instrument was used in the fieid, it was administered on a
trial basis and was deemed to be satisfactory for use during the project. The
project developer utilized upper management personnel in the review and ini-
tial tryout of the instrument.

Refinement of the Instrument (VII)

During the initial tryout of the instrument a number of suggestions
were made in respect to the addition or deletion of cormponents., Generally,
there were no major revisions made as g result of the initial tryout of the
instrument.

Q
ERIC

Aruitoxt provided by Eic:
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frem ths Dopulation were as

persorrie. zch Induztroy.

Compilzaticn ¢f the Data (IX)

Th2 project developer gathered the necessarv rawx dats Lyouse o Tne
questicrnaire schedule exhibited in Appendix B. Each eIz iciee Ir the Se-
lected groups was asked to score the 100 activity corponentis by uoe (7 e

following key:
1

P

. My job reguires no knowledge or experience with this azcsivity.

2. My job reguires some knowledge or experience with <his activity.

3. DMy job requires a reasonable azmount of knowledge cr =xperience with
b,

this activity.
My Jjob requires a thorough knowledge and considerzvle experience
with this activity.

5. My job requires a complete lmowledge or experisnce with thiz activ—

ity so that it is essential to the job.

The responses indicated by the 30 enployees to each cf the 100 conponents
provided 3,000 cells in a total response matrix. Thece raw da=a were used to
determine: (1) average (X) component score per group; (o) average {(X) subject
scores; and (3) average (X) group scores.

Table 1 incicates the average item scores for Group I. The came kinds of
data were found for Groups II, III and IV. Figure 6 grachically dericts these
same average item scores per group with appropriate interpretzticns. Onlv the
first ten components are illustrated in this report.

— Tables 2, 3, 4 and 5 indicate the average (X) gubject scecres and averape
(X) group scores.

Each employee was also asked to respond by indicating the approximate
number of times the activity component was performed during the past month and
the past year. Table 6 indicates these responses ard the number (n) of subjects
from Group I experiencing the activity. The same kinds of data were found for
Groups II, III and IV. Interpretations accompany each table.

In addition to component scoring and frequency approximation, each em~
ployee was asked to rank order in groups of five each activity component. The
employees were to rank each component in terms of priority of need for the
technician to have knowledge of a given component in order to solve technical
problems and to progress in his work. A one (1) indicated the greatest need
and a five (5) indicated the least need.

Figure 6 illustrates the percentages of first ranks for the first five
components by Group I. The number (n) of employees selecting a compornent item
as most important in terms of priority of need to progress in his work is in-
dicated together with the appropriate perceniage of the total group number.
Interpretations accompany each figurec.

ERIC

Aruitoxt provided by Eic:



TARIE 1

AVEFRAGE ITEM SCORES 5CLF 35707 %
Itern — X item — X item —— X tem — ¥
1 — 2.09 26 — 2.45 51 — 1.0%S 780 —m 2,48
2 — 2.54 27 —— 1.45 52 — L4.00 77— .72
3 — 2.54 28 — 4,63 53 — 2.54 7R — 2,092
L — 1.36 29 — 1.81 54 —= 1,27 79 — 2.00
5 — 2.18 30 — 1.63 55 — 4,82 30 — .90
6 — 4.09 31 — 1.36 56 — 2,54 5l — 2.81
7 — 2.18 32 — 1.90 57 — 2.63 82 —— 2.90
8 — 2.72 33 — 3.27 58 — 2.21 83 — 2.54
9 —~ 2.09 34 — 2.36 59 — 2.00 84 — 1,36
10 — 1.09 35 — 2.63 60 — 2.72 85 —— 2.09
11 — 2.27 % - 2.72 61 — 2.63 86 —— 1.€3
12 ~- 3.18 37 — 1.63 62 — 3.3%4 87 — 1.54
13 — 2.54 38 — 2.63 63 — 2.36 BR — 2.99
14 —— 2.45 39 — 1.54 54— 2.18 Ea —— 2.63
15 -— 3.27 4o — 2.00 65 ~— 3.45 Q0 — 2.27
16 -~ 3.18 41 — 1.45 66 — 2.81 ¢l — 2.72
17 —= 1.72 42 — 2.09 67 — 3.81 92 —— 1.72
18 — 2.27 43 — 1,81 68 —. 3.81 93 — 1.36
19 —— 2.18 4 —— 1.54 69 — 2.09 94 —— 1.54
20 — 2.90 45 —— 2,54 70 —— 2.00 95 —= 1.72
21 — 2.27 46 — 2.L5 71 — 2.00 96 —~ 2.45
22 —. 2.63 47 —— 2.90 72 — 1.72 97 —~ 2.00
23 —— 2.18 48 —— 2.45 73 — 2.87 98 — 1.09
24 — 2.00 49 — 2.09 74 ~~ 2.81 99 —- 1.36
25 — 3.27 50 — 2.81 5 —— 2.U5 100 — 2.00

¥GROUP N=11
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Legend:
Group I  ( )
Group LI (—— — — — ——— — )
Group III ¢( - ~

Group IV (

‘COMPONENT

10

SCORE

FIGURE 6
GRAPHICAL PRESENTATION
OF AVERAGE COMPONENT SCORES PER GROUP

Interpretation -~ High need components were: (5) develop management control
systems; (6) perform liaison between engineering and pro-
ductlon; and (8) prepare layouts of machinery or equipment.

Low need components were: (4) perform plant location sur—
veys; and (10) develop wage and salary administration pro-
grams. :
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AVERAGE SUBJECT# GHOUP 1
Subject X X (Group)
s1 1.90
52 1.87
s3 3.14
sk 3.22
S5 3.16 2.34
S6 5.89 3
ST 1.57
S8 1.66
S9 2.32
s10 1.97
s11 2.14
#Ttem N=100
TABIE 3

AVERAGE SUBJECT* SCORES FOR GROUP II

Subject X Aﬁr(Group)
S12 2.18
S13 1.35 1.75
S14 1.74

¥Ttem N=100
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TABLE 4
AVERAGE SUBJECT#* SCORES FOF GROUP IIT

]

Subject X (Group)

o

S15
S16
S17
S18
S19°
S20
S21
S22
S23
S24
S25
S26

.
N

VH O WO

2.40

N E=EOH O == =0

NN NDMNOEOMNDN
PO H NO O

¥Ttem N=100

TABLE 5
AVERAGE SUBJECT* SCORES FOR GROUP IV

Subject X X (Group)
S27 2.54
S28 2.64
S29 1.04 2.36
S30 2.33

*Ttem N=100
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TABLE 6
ITEM FREQUENCY OF OCCURRENCE -FOR GROUP I

Number Times Number Times

Item Per Last Month T Per. Year n¥ X
1 6 y 2.00 310 3 103.33
2 8 Yy 2.00 83 4 20.75
3 52 7 7.42 700 7 100.00
Yy 2 1 2.00 . 12 2 6.00
5 7 2 3.50 56 3 18.66
6 134 9 14.88 2393 9 265.88
7 112 L 28.00 1640 il 410.00
8 15 3 5.00 283 5 56.60
9 7 3 2.33 89 5 17.80
10 1 1 1.00 5 2 2.50
11 55 Y 13.75 2482 5 496. 40
12 25 5 5.00 349 9 38.77
13 35 5 7.00 196 6 32.60
14 9 5 1.80 211 7 30.14
15 31 5 6.¢0 643 7 91.85
16 15 Uy 3.75 . 364 8 45,50
17 0 0 0.00 3 2 1.50
18 by 3 1.33 116 5 23.20
19 8 3 2.66 102 6 17.00
20 5 Uy 1.25 U5 6 7.50
21 2 1 2.00 9 2 4,50
22 248 5 49,60 3501 6 583.50
23 7 Yy 1.75 104 5 20.80
24 54 3 18.00 675 3 225.00
25 73 8 9.12 855 10 85.50
26 13 5 2.60 290 6 48.33
27 51 2 - 25.50 410 2 205.00
28 337 10 33.70 4285 11 389.54
29 9 3 3.00 100 3 33.33
30 1 1 1.00 5 2 2.50
31 1 1 1.00 7 2 3.50
32 1802 3 600. 66 21792 4 5448.00
33 46 6 7.66 782 " 10 78.20
34 8 2 4. 00 102 Uy 25.50
35 154 3 51.33 2271 6 378.50
36 72 6 12.00 1404 6 234.00
37 0 0 0.00 2 1 ©2.00
38 61 Yy 15.25 712 7 101.71
39 1 1 1.00 25 1 25.00
4o 5 2 2.50 63 Uy 15.75
41 1 1 1.00 30 1 30,00
U2 3 3 1.00 34 5 6.80

43 26 3 8 3

.66 710 236.66

*g‘zr'oup n varies per item depending on job.
©




TABIE 6  (Cont'd.)
Uy 0 0 0.00 5 1 5.00
IS 32 2 16.00 U1y 4 103.50
4g 11 2 5.50 803 2 401.50
b7 37 5 7.40 e 6 80.00
L8 ‘ 3 4,66 249 4 62.25
Ug 2 1.0C 70 3 23.33
50 52 6 8.66 830 6 138.33
51 -0 0 0.00 3 2 1.50
52 434 8 54,25 2460 8 307.50
53 1801 2 900.50 21810 3 7270.00
54 1 1 1.00 8 1 8.00
55 4863 9 540. 33 57215 0 5721.50
56 161 3 53.66 530 I 132.50
57 14 I 3.50 250 5 50.00
58 9 3 3.00 180 4 45,00
59 2 2 1.00 L6 3 15.33
60 19 1 19.00 327 3 109.00
61 6 2 3.00 160 i 40.00
62 132 5 26.40 1629 8 203.62
63 14 3 4,66 103 4 25.75
6l 2 1 2.00 4o 2 20.00
65 Ly 6 7.33 372 7 53.14
66 71 7 10.14 838 7 119.28
67 163 6 27.16 - 1865 8 232,12
68 161 .5 32.20 2472 7 353.14
69 31 4 7.75 1310 3 436. 66
70 2 2 1.00 90 3 30.00
71 5 1 5.00 106 3 35.33
72 2 1 2.00 10 1 10.00
73 4 2 2.00 75 2 37.50
74 30 1 30.00 666 4 166.50
75 2 2 1.00 4o I 10.00
76 37 3 12.33 575 5 115.00
77 9 3 3.00 262 3 87.33
78 27 Y 6.75 245 4 61.25
79 4 3 1.33 56 Yy 14,00
80 1 1 1.00 21 3 7.00
81 34 3 11.33 710 5 142.00
82 5155 6 859.16 62010 7 8858.57
83 30 3 10.00 360 5 72.00
84 0 0 0.00 0 0 0.00
85 20 1 20.00 550 2 275.00
86 0 0 0.00 14 2 7.00
87 5 1 5.00 60 1 60.00
88 59 5 11.80 hyg 6 74.50
89 12 5 2.40 123 7 17.57
90 12 2 6.00 115 3 38.33
91 23 ] 5.75 324 5 64.80
92 3 2 - 1.50 20 Yy 5.00
0} 0 0 0.00 0 0 0.00
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TABLE © (Cont'd.)

ql 0 0 0.00 4 1 4,00
95 0 0 0.00 15 1 15.00
96 9 3 6.33 1300 3 433.33
97 0 0 0.09 25 1 25.00
98 0 U 0.00 2 1 2.00
99 0 0 0.00 2 1 2.00
100 2 2 1.00 9 3 3.00
Interpretation -- The following compcnents were judged to have a high

frequency of occurrence:

(06)

- (07)

(11)

(22)

(24)
(27)
{28)
(32)
(35)
(36)
(38)
(45)
(52)
(53)
(55)
(56)
(60)
(62)
(66)
(67)
(68)
(T4
(76)
(81)
(82)
(83)
(85)
(88)

perform liaison between engineering and production;
conduct time -and motion studies;

arrange the transportation of raw materials or
finished products;

complete route sheets;

apply basic AC or DC electrical theory;
utilize waiting line or queuing models;
interpret industrial sketches or prints;
determine job standards;

determine production costs;

specify machine tool utilization;

utilize electronic measuring devices;

perform personnel rating;

perform process trouble shooting;

set work standards;

perform arithmetic calculations;

appraise safety performance;

establish work flow;

estimate labor costs;

interpret geometric and positional tolerancing;
utilize mechanical measuring devices;

select manufacturing tools;

rate worker performance;

monitor for safe working conditions;
standardize work methods;

operate ag. calculator;

perform trigonometric calculations;

supervise welding operations; and

design manufacturing tools.
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n % Component
o ! E T T
2 18.18 1 /. /]
2 18.18 2 z Z Z l
5 45,46 s WL /L L L LA
0 0.00 4
2 18.18 sV 2/ A | ' |
11 100.00 | J K |
l l (] 1 l - L - L
0 20 4o 60 80 100
PERCENT OF FIRST RANKS FOR COMPONENTS
ONE THROUGH FIVE FOR GROUP I
FIGURE 6
Interpretation -- The factor marked most consistently as the first choice

for this group was #3 (utilize data processing systems).

Selected Activities with High Response by Presently Enmployed Workers

The following activities were Judged to be critical in that employees
believed them to be necessary for job success. They were judged to represent
those activities requiring considerable to complete experience, greatest fre-
quency of occurrence on the job, and were critical for the technician to pro-
gress in his work. In decreasing order of importance they are:

Highest (06) perform liaison between engineering and production;
(28) interpret industrial sketches and prints;

Group (82) operate a calculator;

Next (25) supervise workers;

Highest (52) perform process trouble shooting;
Group (55) perform arithmetic calculations;

(91) plan work assignments;
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(22) compiste o..te ansets;
(32) determing jov crandards;
{35) determine producticn ccstsg
Next t36) cpeciry mechire tool utilization;
Highest (a7, anaidze prodation costsg
Group (60) establizin wock rlow
(62) estimate labor costs;
(74)  rate worksr perfcrmance;
(8l) standard:ze work methods;
(88) design manufactiring tools;
(16) give Lral presentations
(243  appl, bvas:c AC cr DC electrical theory;
Next (33} planvthe fiow of work; ' .
Highest (38) utlllze glectronie megsurlng devices;
Group (45) pertorm personnel rating;
(65) develop written reports;
(66) 1interpret geometric and positional tolerancing;
(68) select manutacturing tools;
(03) wutilize data processing systems;
(05) develop management control systems;
(07) conduct time and motion studies;
(12) train production workers;
Next (20) balance production line work stations;
Highest (53) set work standards;
Growup (59) write training material;
(67) utilize mechanical measuring devices;
(70) estimate set-up times;
(76) monitor for safe working conditions;
(83) perform trigonometric calculations;
(97) estimate prcduction rates of departments;
{08) prepare laycuts of machinery or equipment;
(11) arrange the transportation of raw materials or
finished products; .
(13) determine material specifications;
(14) develop financial planning and cost analysis;
(15) apply cperations research techniques to production
preblems :
(18) develop material handling techniques;
Next (23) fogecast worg loads; ‘ '
Highest (27) utlllze waiting line or queuing models;
Group (30) design floor layocuts;
(31) serve as a company sales representative;
(43) write data processing programs;
(50) perrorm algebraic calculations;
(56) appraise safety perrcrmance;
(73) complete inspeztion forms and records;
(77) interpret ncmographs;
(78) perfcrm statistical calculations;
(85) supervise welding operations; and

CIITNAPITITS v yvrmdm om T 7 m armrn s 4w o v e e o A 2



Summary of the Methods Used in idertifying and Comparings the Tasks for he
Occupational Role of industrial [roduction Technologist

During the period the project developer was invelved v s e Geal,:
of the data gathering instrument, collectins '~ & . Cning

models, a generalizable developmental process tegan to evelve. The steps

11 zhe mocess are summarized as follows:

+. The sccupational role for which training is to be provided should

be defined in specific de-ail.

2. lLoczl industrial job descriptions should serve as the basis for
the development of . task inventory. At this time the target
oopulation of selecred workers should be demographically defined
by occupational le'=! and by industry.

“he task inventory . nstrurent should be developed utilizing those

tasks performed by the total target population. The instrument

should provide for —:sponses that indicate tiie frequency of occur-
ance of an activit; during the past month and during the past
sear. The individuz. worksr should also be permitted to indicate
nis opinion as to tie degree of need for knowledge or experience

Jor an activity I respect to his job. F¥= should also be permitted

Lo express his opinion as to which activities are important in

respect to his ati1lzty to progress in his work.

4. Tne task inventory instrument must be presented to supervisory

- and management persormzel for review and criticism. At this time
i appropriate tasks must be eliminated and tasks not identified
by the researcher must be added.

5. The task inventory should be utilized with employees defined as
being members of the target population. An attempt should be
mad= to enlist an exhawstive number of employees from each job
level and each respective industry. _

6. The data gathered from the smployee responses should be statistic-
ally analyzed and presented for use by instructional staff and
advisory committees in further planning, deveiopment and evalua—
tion of programs of instruczion.

(WS

Suggested Additional Planning Activitie;

In order to provide for an wnderstarding of the planned continuity and
articulation between the results of this project and additional development
activity, the following outline is provided. The general areas of concern
should be:

1. Development of program philosophy, rationzle, and general objec-
tives based on industrial needs, school pkilosophy, and student
needs; ’

2. Development of general program outline based on the program phil-

. osophy and raticnale:

3. Development of texm’ = pehavioral objectives based on data gathered

during this project.

Jevelopment of gener- evaluation structurs;

Development of forme: ve evaluation sysTer: and the instruments to
be used in relation - = the terminal behzv-orzil objectives;
Development of summar e evaluztion sys®m: and the instruments to
be used;




(SR,

7. Development of prosram iot- ies for inciusion '»n an in. irtor's
handboo,;
8. lIdentify the required instructional staft speciticutions;
9. ldentify the required instruction facilities and eguipnment ;
10. Determinaticn of the required administrative structire; and
11. Determination of the required guidance activities and materials.
In order to determine the ultimate effectiveness and erficiency of
the program a valid total evaluation system should be designed taking into
consideration items four, five and six of the about outline. The evaluation
design will emphasize employee performance in respect to:
1. Employee satistfaction in respect to the work envircrment and the
education program; and ,
2. Bmwloyer satisfaction in respect to worker pertormance on the Job.
The prcject developer has developed a number of graphic models which
illustrate the Integration of the findings of this project with an idealistic
educational enabling system. The considerations outlined above are also in-
corporated into the models. It is hoped that this repcrt and the models
provided will serve as stimuli to instructional personnel and the adminis—

tration of community colleges for the improvement of vocational-~technical
curriculums.
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