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THE FRIMARY FURFPOSE OF THIS STUCY WAS TO HAVE MANAGEMENT
FERSONNEL AND TECHNICIANS ICENTIFY CORES OF SUBJECT MATTEK
RELATEC TO TECHNICIAN JOB PERFORMANCE ANC TO CIFFERENTIATE
BETWEEN THEIR JUDGMENTS. FIFTY-TWO TECHNICIANS AND 116
MANAGEMENT FERSONNEL IN 52 ILLINOIS FIRMS EMFLOYING 200 OK
MORE FERSONS FARTICIFATED. A 99-CARD CURRICULUM DEC:..,
REFRESENTING ESSENTIALLY ALL SUBJECT HATTER AREAS WHICH COULD
BE CONSICEREC OF FOSSIBLE VALUE AS FREFARATION FOR ANY ONE OF
THE YARIOUS TECHNICAL OCCUFATIONS RESFONCED TO IN THE STUDY,
WAS SORTEDC BY EACH RESFONDENT AS RELATED, SOMEWHAT RELATED,
OR UNRELATED TO THE TECHNICIAN JOB PERFORMANCE. INTERVIEWS
FROVICED CATA ON THE AGE OF RESFONDENT. EDUCATIONAL
BACKGROUND, JOB HISTORY, MANUFACTURING CLASSIFICATION OF THE
EMFLOYING FIRM, AND MANAGEMENT-TECHNICIAN WORKING
RELATIONSAIF. THE GENERAL CURRICULUM CORE CEFINED BY
RESFONCENTS INCLUCEC COMMUNICATION SKILLS, TESTING AND
INSTRUMENTATICON, MATHEMATICS, AND ENGINEERING GRAFHICS.®
INDIVIDUAL CORES EXTRACTED FROM THE CARC DECK WERE ICENTIFIED
FOR ELECTRO-MECHANICAL, MECHANICAL, CHEM-WEZCHANICAL, .
CHEMICAL, AND CHEMICAL~-FOODS TECHNICIANS. A SURFRISING NUMBER
OF TECHNICIAN JOBS SEEMEC TO BE HYERIDS. SUCH HYERIDIZATION
HAS IMPLICATIONS FOR FROGRAMS OF STUDY WHICH MUST FROVICE
SUBJECT MATTER CONSISTENT WITH OCCUFATIONAL KEQUIREMENTS.
ALTHOUGH TECHNICIANS AND MANAGEMENT CIFFERET IN AGE,
ECUCATIONAL ATTAINMENT, AND SALARY, THEIR VIEWS TOWARC 2-YEAR
TECHNICAL CURRICULA WERE ESSENTIALLY THE SAME. THE CORE
RECOMMENCATIONS, REFRESENTING THE COLLECTIVE VIEWS OF
MANAGEMENT AND TECHNICIANS., WERE RECOMMENDEC FOR USE AS
GUICELINES IN THE DESIGN ANC REFINEMENT OF FOST-HIGH SCHOOL
TECHNICAL FROGRAMS. (HC)
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BACKGROUND

Established curricular guidelines in technical education are lacking,

a situation which has occurred during a time of acknowledged shortages
of qualified technical persomnel, both in established and in emerging
occupational areas., The correspondingly different philosophies, re-
sources, and internal structures of diverse types of institutions are
in many cases providing industry essentially with variations of the same
product—-the technician, Within this varied ideational and organiza~
tional framework lies a basic need for recognizing, identifying, and
relating the technicians! functions in industry to the curricula which
would best assure them of occupational competence,

| A great deal of the significance of this study to education lies
in the identification of attitudes of technically qualified mana gement
personnel toward post high school technical curricula. These respondents
(a) have direct responsibility for job performance of the technical
personnel, (b) have some technical background themselves, and (cj are
assumed to have « higher degree of knowledge and concern for company

objectives and policies in comparison with the technicians themselves,

OBJECTIVES

The purposes for which this study was conducted are:

(1) Compare assessments made by management toward technical
curricula content with assessments made by technical personnel themselves,

(2) Isolate and analyze selected variables and measure their
relationship to curricula recommendations.,

(3) Establish and assess degree of relationship between level

of authority of management and generality of recommendations for
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curricula content,

(4) Identify a core of courses which management agrees is de-
sirable for most post high school technical programs,

(5) Test hypotheses that management will include more kinds of
course content in their recommendations compared with recommendations

of technicians,

PROCEDURES

The numbered paragraphs in this section separate and describe the
major definitions, instruments and procedures which were fundamental
to the conduct of the study,

1, Technicians were used as the criterion group of respondents
in this study; therefore, a definition was needed which would serve to
distinguish them from skilled operators, craftsmen, and other workers,
as weil as from professional and other semiprofessional occupations,
The definition selected appeared to include essentially all the desired
types of workers in the manufacturing establishments in the sample,

Technician was defined as follows:

The engineering or scientific #%:chnician is usually employed
in (1) research, design, or development; (2) production, operation,
or control; (3) installation, maintenance, or sales. When serving
in the first of these functional categories, he usually follows
a course prescribed by a scientist or engineer but (may or) may
not work closely under his direction. When active in the third
category, he is frequently performing a task that would otherwise
have to be done by an engineer,

In executing his function, the scientific or engineering
technician is required to use a high degree of rational thinking
and to employ post-secondary-school mathematics and principles
of physical and natural science. He thereby assumes the more
routine engineering functions necessary in a growing technologi-
cally based economy, He must effectively communicate scientific
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or eng%neering ideas mathematically, graphically, and linguisti-
cally.

Persons who had attained the baccalaureate and who were employed
as technicians were excluded from the study as technicians.

2. Management and/or supervisory personnel also were utilized
as respondents. Management is defined as describing those employees
in positions within three steps of authority above and responsible
for the work of at least one technician., Formal company organizational
structure was not used as the total pattern for this identification,
but rather responsibility for the work of one or more technicians was
the prime criterion. Level: of management refers merely to the number
of steps of authority removed from 3 given technician's job.

3. The initial portion of the sample of firms was randomly
selected from the universe of manufacturing establishments in Illinois,
as listed by the Illinois State Employment Service. 500 firms were so
iden*ified for possible participation in Project 201;53';‘L (Cooperative
Research Branch, U.S.0.E., completed December, 1964). 4O of the larger
firms in the 2048 sample were utilized in furnishing respondents for
the writer's doctoral dissertation, 39 of which were used in this study
(5-196). 13 additional firms from the same universe were added in July,
1965 to produce a total of 52 establishments, each of which employed
200 or more persons, and each of which supplied two, three, or four
respondents for this study,

Participation by level of respondent was as follows: 52 technicians,

52 Management one, 46 lianagement two, and 18 Management three., Of

lProposed by President's Committee on Scientists and Engineers

*The investigator was employed as & research associate on the
Project 2048 staff, University of Illinois, Urbana,
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the listed numbers, data from 39 of the technician respondents were used
in both Projects 2048 and 5-196, but the remaining 129 respondents were
in no way connected to Project 2048,

The firms identifisd after July 1, 1965 were selected from product
manufacturing classifications which would improve the sample's repre-
sentativeness to manufacturing firms in Illinois as distributed in
census manufacturing classifications,

L. An interview schedule and a curriculum deck were the two
instruments utilized in this study. The interview form was closely
structured and designed for numerically coded responses, Recorded
were: age of respondent, manufacturing classification of employing firm,
educational background,’information on current job, time with present
company, and data which identify each management respondent's working
relationship to the technician respondent from the same firm,

Each technician and each management respondent were interviewed
and all responses were recorded by the interviewer,

The curriculum deck was comprised of 99 3 x 5 cards which contained
essentially all subjects, or course content, which might be considered
related to technician job performance, The deck was designed for use
in Project 2048 while the investigator of this pro ject was employed
on its staff,

Each technician (one from each firm) sorted the deck into three
stacks in terms of relatedness to his own job; viz: related, somewhat
related, and unrelated, Each management respondent sorted the cards
similarly, i.e.: into threc stacks of relatedness in terms of the

job of the technician in the same firm, Hence, there were as many as




four sets of responses to each technician job; (1) those of the

technician, (2) those of his direct supervisor, (3) those of a

second level of supervision, and (4) those of his department head,

chief engineer, or other person whose functions were three steps re-

moved from the technician but who still maintained responsibility for

the technician's work, Thus, one technician and one, two, or three

management respondents (from each firm) participated. In the remainder

of this summary the four levels cf respondents will be referred to as

T, M, My, and M3,

5. Actually two types of data were procured, A rather limited
body of descriptive data was obtained which was used primarily to
validate the levels structure established for the study., Experimental
data were comprised of responses to the curriculum deck; these data

were utilized in analyses and/or comparisons of carricular recommendations

and for establishment of the cores of recommendations as described in

the objectives,

6. A system of job families was established for the classification
of respondents in which L6 of the 52 technician jobs in the study had

respondents (moving upward only through Mp). Classifications and number

of technicians in each are: Electro-Mbchanical, 8; Mechanical, 21;

Chem-Mechanical, 7; Chemical, 5; and Chemical~Foods, 4., It must be

remenbered that three respondents (T, My and M,) contributed data to each

Job family classification. A total of 45 is indicatea because no analysis

was performed for the Electrical family; it had only one technieian re-

spondent,
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7o A general core of curricular recommendations (as contained
on the cards) was identified as agreed upon by respondents of all five
Job families, Individual cores by job family were then identified.
Each individual core was intended to contain the more differentiated
content for a given job family and was considered as above and in
addition to the general core.

Selection of cards for the general core was based on a scoring
system of three points for each related response, two for each somewhat
related, and one for each unrelated., The mean score for each card
was then calculated for each group of respondents (T, M;, and Mz). If
any one of the three groups (across all five job families) rated the
card 2,0 or above, the card was included in the general core. A
parallel procedure was used for selection of cards for each individual
core, but it utilized only thosz respondents who were concerned with
a technician in that job family for which the core was being established,
These procedures essentially allowed any group of respondents, T, M,
or M5, to identify a card for placement in a core, Mé respondents were
omitted from the core selections because of their limitation to only 18
technician respondents,

8. The .05 significance level was considered as minimal in all
portions of the analysis,

One-way analysis of variance was used for multiple comparisons
of mean responses for the three levels of respondents (T, ¥, and M2),
the purpose of which was to ‘compare their relative contributionsiio each

cf the cores. When significant differences were found, Newman-Keuls
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procedures were used for establishing which means were significantly
different,

Kruskal-lWallis one way analysis of variance was used in several
portions of the analysis. Groups of respondents T, Mi, Mé, and MB
were compared on age, salary, and other characteristics, It was also
used for comparisons of management and technician responses to the card
sort,

Rank difference correlation was used to assess for relationships
between card sort ranks of Project 2048 technicians and each of the four

groups of respondents in this study. The ranks assigned to the 99 cards

were determined by the frequency of related response given the card by

all respondents in each group.

RESULTS

The findings of the study are grouped into three divisions, i.e,:
(1) differences between technicians and menagement, (2) identification
of the core programs, and (3) comparisons with Project 2048, They are
explained as follows:

(1) Age, educational attainment, salary, time on present job, and
time with present company were analyzed for differences among the groups
(levels), Application of Kruskal-Wallis one way analysis of variance
produced significant values of H (P < ,02) for the first three variables
mentioned, The significant values of H and the consistency of the inter-

vals among the means provide a basis for accepting the means of the groups

as different from each other,
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(2) Content of the general and individual cores was identified
and summarized below:
A. General core (by card numbers)
1. Written and oral communication
17. Use of simple test equipment
52. Algebraic graphing, powers, roots, radicals

53. Metric system and square root, plane and solid
geometry

66. ASA standards, use of handbooks, graphical treatment
of empirical data

77. Use of measuring equipment to control a system

79. Calibration and use of typical industrial and
laboratory instruments

98. Environmental testing of components, parts and
. products

B. The individual cores were identified and summarized as
follows:

Electro-lechanical ~ (by card numbers)

3. Nuwzerical control, data processing, interpretation
of engineering drawings

4. Thermosetting and thermoplastic materials; films,
enamels, paints

8. Analysis and design of basic electromic circuits
12. Coulomb's Law, electrostatics, AC and DC theory
g 18. Principles of pulse and timing circuits

26, Basic psycholegy in planning, conducting, and
evaluation of conferences and interviews

34. Composition and resolution of forces, Newton's Law,
rotational motion, elasticity

Metal forming including machining, chemical milling,
spinning, explosive forming
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37. Metal forming including diecasting, casting, forming,
extruding

38. Applied statics and strength of materials

Mi. (PERT) Selecting and sequencing of specific identifiable
events necessary to successful completion of a project

3 L6, Differential calculus

47. Graphical solution of problems involving points,
] lines, revolutions, intersections

51. Trigonometry

57. Vacuum twbe and transistor theory

60, Analytic geometry

3 61. Sketching forms from observation
63. Machines elements and calculations

65. Preparation of block diagrams, schematics,
layouts

67. Projection and graphic representation

70. Ferrous and non-ferrous metal heat treating,
composition

71. Circuit theory, video amplifiers, tuned
amplifiers

f 72. Pattern drafting and layout
73. Metal fabrication

75. Use of synchros and synchromechanisms, industrial
control circuitry

80. Basic laws and theories of elements, compounds

89. Mechanics of fluids, temperature scales, thermal
expansion

Mechanical -~
For the sake of brevity cards in this core will

: be noted on. - by number if included in the previous core,
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Cards 3,35,37,38,4k4,47,51,61,63,65,67,70,72,73 are listed

accordingly (refer to pages eight and nine for content

summary). One card of this core was not included pre-
viously; it is:

56, Linear, radical and quadratic equations, binomial
theorems, complex numbers

Cheri-Mechanical -
Cards numbers 3,34,35,37,38,47,51,61,63,67,70,72,80,
previously summarized in the Electro-Mechanical core,

were identified in this family. Cards included which

have not been discussed previously were:
i 27, Time study and science of manasgement
| 3 33. Tension and compression, Hooke'!'s Law

83. Chemical testing of industrial materials and
- products

85. Carbon compounds, their structures

90. Atoms, single crystals and polycrystalline
materials, nature and making of alloys

: 99. Equations of state, the first and second laws of
thermodynamics

Chemical and Chemical-Foods —
Cores were identified for these two job families,
2 but because of the small number of technician jobs to

which were responded (n=4, n=5), no description is in-

ol d S S

cluded in this summary,
(3) This third category of findings revealed that the responses

of the technicians, lianagement one, Management two, and Management
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three, 2ll were closely related to the card ranks assigned by the
technicians in Project 2048. High correlations (P< ,00l) were ob-
tained between the technician responses of that project and each group in
this study. The obtained value of r'! was progressively lower for each
higher level of management., Direct comparisons of card ranks for each
group show isolated differences, but not large enough to affect a de-
cision on the importance of each of the highly ranked cards. Card
number one, oral and written communication, was ranked slightly lower

by management, but still high in relation to the total deck.

CONCLUSIONS AND IMPLICATIONS

Implications for this study are considered as greatest in the
Mechanical family of technician occupations. The analyses, findings
and conclusions offered for the remaining four families are considered
strongly suggestive of curricular concerns in their respective disciplines,
but they may not be generalizeable to the universe of technicians in
each of those occupational areas.

The results of the job classifications admittedly lie outside
the objectives of this study., However, they are mentioned because of
the surprising number of technician jobs which appeared as "hybrids"
rather than as Electrical, Mechanical, or Chemical. All except one
of the technicians interviewed from within the elect~ical manufacturing
area were classified as Electro-Mechanical rather than as Electrical,
If hybrid technical occupations are increasing or changing, the need
for systematic identification of the extent and direction of that

change is necessary, Programs of study which purport to prepare
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competent technicians must provide subject matter and skill development
in areas which are consistent with occupational requirements,

This study was based on an assumption which at this time is
pertinent to mention. It was assumed that management and/or super-
visory persomel employed in the participating firms would be both
willing and capable of cooperating in supplying the desired judgments
as necessary to complete the card sort. This assumption has been
verified as correct. There were very few cases observed in which re-
spondents did not willingly work the interviews into their already
busy work schedules.,

The notion that management and technician respondents would differ
measurably in their curricular recommendations has been concluded as
mtenable., A very close similarity of recommendations among the
groups was indicated by the tests, which led instead, to the con-
clusion that views of the two groups (as tested) were essentially the
same. The core recommendations were concluded to represent the
collective views of management and technician respondents. These

cores are recommended for use as guidelines in the design and refine-

ment of post high school technical progrems.
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CHAPTER I

INTRODUCTION
Setting

Continuing changes in the occupational structure of industry have
become a recognized problem center in the educational, business and
industrial, and societal scene in the United States. Whether or not
educators can or should remain apart from these closely interrelated
changes and their implications has long ceased to be a question. The
problems arising as a result of occupational trends as they apply to
education, employment, and business and industry are assumed by the
writer as among the most crucial of our time,

Clark (14) depicts the overall direction in educational trends
as an attempt which educational institutions are making to adapt to
occupational changes, therefore to the needs of society. The growth
and refinement of the service industries, the increasing power and
preimenence of the expert, and the effects of extensive, organized
research efforts by industry, government, and educational organizations
all are used by him as explanations of and factors involved in the
observable educational movement toward tﬁe vocational., Venn (86)
emphasizes that man's relationship to his work has changed because
technological progress has resulted in a greater demand for and use of man's
cognitive faculties, Hence, educational requirements have become recog-

nized formal job requisites., These two authors appear to complement each




other in regard to the interdependence of industry and education.,

Technological and other changes in industry have created the need
for the technician--a liaison man, a member of an occupational group
which has caused a great deal of classification problems for nearly
every person who has attempted to study him. Technician work functions
are generally acknowledged to be indicative of a level between the pro-
fessionally trained engineer and the skilled craftsman, However, the
technician overlaps into one or the other of professional or skilled job
levels to the exte:t that he may carry the title and many of the job
functions of the engineer, or on the other hand may perform in situations
which make it no easy task to differentiate him from the tradesman, The
technician is not necessarily divorced from the tools and machines of
the craftsman, although he is more likely to be skilled in the use of
sophisticated instruments and/or calibration devices than is the crafts-
man and to have a greater depth of knowledge concerning the theoretical
implications of their usage.

Brady discussed the close functional relationship between the
technician and the engineer (10). Two main characteristics of technicians
which he identifies are (1) proficiency in craft and manipulative skills
and (2) the employment of scientific and engineering knowledge, Brady
stated that some technicians use a high level of mathematics and science
and are very difficult to distinguish from the engineer.

Isolation of the technician as a pure entity is further complicated
by his engagement in supervisory duties over other technicians or factory
personnel, Many of the technicians working in time study, methods, and

sales, base their job success on technical knowledge, yet are not so




easily recognized as technicians, The definition of technician used
in this study is reported and discussed on page 6.

Extensive growth and technclogical changes have created the need
for technicians in the areas of synthetics, plastics, metallurgy,
ceramics, optics, and electronics, to name a few, The refinement and
application of rocket and space hardware, automatic processing of foods
and chemicals, numerically controlled machine tools, development of
artificial bone structures from ceramics, and refinement and miniaturi-
zavion of solid state electrical devices appear in a glimpse of the
areas of industrial activity utilizing technicians,

Many factors could be established as contributors to industrial
growth and change. The growing popularity of industrial research cannot
be ignored. The amount of research conducted by government agencies,
large corporations, and private foundations is claimed by the writer as
a contributing cause of the increasing utilization of technicians. Argonne
National Laboratories, an organization totally engaged in research, em-
ployed about 900 in 1965 and expectsto hire 300 additional technicians
shortly. The U, S, Department of Labor projects a 150 per cent increase
in technician demand for the 19601970 decade, a projection which leveled

only slightly when it was recast to 1975 (78, p. 54).

Problem
The primary purpose of this study was to identify cores of subject
matter related to technician job performance based on the judgments of
management and technician respondents, and to differentiate between the

Judgments of both groups,




It is premised by the investigator that the judgments made by
respondents of the study would be appropriate for use as a basis for
curricular recommendations for two-year post high school technical
programs,

A subordinate probliem that management curricular recommendations

would be more general than the curricular recommendations of the technicians

is considered as adequately tested in the investigator's doctoral disser-
tation (4). The effects of the dissertation on the content of this report

are summarized with the objectives in the following section,

Objectives

The objectives of this study are itemized as follows:

(1) Compare assessments made by management toward technical curricu-

lar content with assessments made by technicians themselves, This ob-

Jjective is approached through analyses of the data supplied by this study
and also by comparisons of the findings of this study with those of Project
2048 (47), from which Project S-196 was developed, The relationship to
Project 2048 is explained on page 13.

(2) Isolate and analyze variables (age, time on current job, ed-

ucational attainment beyond high school) and isolate their relationships

to curricular recommendations, This objective was considered adequately

tested in the writer's doctoral dissertation, the results of which indicated
there are no significant differences as measured (4).

(3) Establish and assess degree of relationship between level of

authority of management and generality of recommendations for curricula

content. This objective is considered adequately tested in the disserta-
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tion (4). No significant differences between or- among the different
levels were found.

(4) Identify a core of courses which management agrees is desirable

for most post high school technical programs. Testing for and attaining

this objective was considered the most important objective of this study
and was treated accordingly.

(5) Test hypotheses that management will include more kinds of

course content in their recommendations compared with recommendations

of technicians., This objective is considered satisfied in the disserta-

tion of the writer (4).

Definitions
Decisions were made concerning development and selection of

definitions for technician, manufacturing, management personnel, and

establishment., These definitions (excepting management) were also used

in the Project 2048 study (47)* and all were used in the writer's doctoral
dissertation (4).

Technician, A definition was needed which would serve to distinguish

technicians from skilled operators, craftsmen, and other workers, as well

as from professional and other semiprofessicnal levels. The definition -
selected appeared to include essentially all the desired types of workers

in the manufacturing establishments in the sample, Technician was defined

as follows:

*The investigator was employed as a research associate on the staff
of Project 2048, United States Office of Education, Cooperative Research
Branch., Detailed explanation of the relationship of Project 2048 to this
current study are provided on page 13.
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The engineering or scientific technician is usually
employed in (1) research, design, or development; {2)
production, operation, or control; (3) installationm,
maintenance, or sales, When serving in the first of these
functional categories, he usually follows a course pre-
scribed by a scientist or engineer but (may or) may not
work closely under his direction. When active in the third
category, he is frequently performing a task that would
otherwise have to be done by an engineer,

In executing his function, the scientific or engineering
technician is required to use a high degree of rational think-
ing and to employ post-secondary-school mathematics and prin-
ciples of physical and natural science. He thereby assumes
the more routine engineering functions necessary in a growing
technologically based economy, He must effectively communicate
scientific or engineering ideas mathematically, graphically,
and linguistically (71, p. 3).

Persons who had attained the baccalaureate and who were employed as
technicians were excluded from the study. The primary reason for this
action was the assumption that course content to be identified as re-
lated by technician respondents would tend to be a function of educational
level, Therefore, inclusion of a considerable number of graduates of
four~year programs could result in recommendations biased in favor of
content which may not necessarily be suitable for the more limited, two-
year span of study. Non-utilization of degree perconnel as technician
participants also facilitated the exclusion of engineers, professional
chemists and other personnel not normally considered as technicians, from
participation as technicians, The exclusion of four-year degree holders

does not apply to management respondents.

Management, Personnel, Management in this study refer to employees

in positions within three steps of authority above and responsible for the
work of the technician, Formal company organizational structure was not

used as a criterion for this identification, but rather responsibility for
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the work of one or more technicians was the prime criterion. Levels of

Management refers merely to the number of steps of authority removed

from a given technician's job, Details concerning levels and selection
of respondents are presented in Chapter II,

Manufacturing, The necessity for defining this term lies in pro-

viding an acceptable basis for identifying the universe of manufacturers

from which the sample was selected, The definition is:

«esthe technical or chemical transformation of inorganic
or organic substances into new products. The assembly
of component parts of products is also considered tc be
manufacturing if the resulting product is neither a
structure nor other fixed improvement, These activities
are usually carried on in plants, factories, or mills,
which characteristically use power-driven machines, ana
materials-handling equipment (3, p. 1).

VR ALY £ AT

Establishment. This word was defined hecause of the nature of the

population and to avoid confusion with the term company. The Bureau of

3 Census defines establishment as follows:

An establishment is an economic unit which produces

goods or services, For example, a farm, a mine, a

factory, a store. In most instances, the establish-

ment is at a single physical location and is engaged

in only one or predominantly one type of economic

activity for which an industry code is applicable.(3, p.12).

Related Literature
The literature reviewed for this study was selected and classified
as follows: (1) reports and articles which imply a need for research in

? “he area of post-high-school technical curricula, (2) pertinent studies

of current and recommended technical curricula, and (3) assessment of
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group views as a basis for research approach. The summarization is as

follows:
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(1) Reports and articles which imply a need for studies in technical
curricula --

The 1964 Manpower Report of the United States Department of Labor

: contains the following statement concerning employment trends and their
relationship to industry:

j Electronic data processing, advanced instrumentation,
3 and automatic control, and a great number and variety of

‘ other technological developments are having diverse and
frequently off-setting effects on employment in many in-
dustries and occupations., Their general effects include:
(a) a reduction in the relative numbers of unskilled and
semi-skilled jobs and of certain routine clerical jobs;

(b) an increased demand for maintenance workers in many
industries, and higher educational and training require-
ments for many maintenance positions and other types of
skille3 work; (c) creation of new, relatively high-level
occupations in connection with electronic data processing
and other advanced systems; and (d) an expanding demand for
scientists and engineers, accompanied by the emergence of
new specialties (computer technology, microelectronics,
etc.), continual changes in the content of long-established
fields, and consequent need for updating of knowledge and
skills (77, p. 5).

The preceding paragraph pinpoints the current business and industrial
trends as related to the increasing utilization of technicians and reflects
the effects of these changes on the total occupational structure. The
primary implication of the citation from the Manpower Report for this
study is that as the technical occupations continue to develop and
further specialize, it will beccme increasingly difficult to provide up-
to-date programs of instruction for them.. Hence, it is assumed ad-
vantageous by this writer to recognize and establish areas -7 curricular
agreement and disagreement as evidenced by different groups or levels of
workers within participating industrial establishments. The 1965 Manpower

Report revises the 1960-1970 projections only slightly for the 1965-1975
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period. By 1975 employment of professional and technical workers may
increase by well over two fifths (78, p.54).

The diversity of present post-high-school technical programs in-
dicates that few of the present curricula find their bases in established
norms, The American Society for Engineering Education states the following
in this regard:

Some technical curricula intend to cover their
swb ject matter at a level close to that of the engineer-
ing college, or at least that of the engineering college
of a few years ago. Others set their objectives at
essentially the same level of difficulty as the secondary
school. Between these extremes we find a well-distributed
range of objectives and levels, The sole point of agree-
ment, and even that is not unanimous, is that technical
education is post~high school. Almost all technical
curricula are admittedly after high school, but mis-
understanding arises because the term post-high school
is chronological rather than indicative of level of
difficulty (32, p.13).

(2) Current and recommended curricula--
Perhaps the most comprehensive among recent technical education re-

search efforts is Technical Manpower in New York State, prepared by Pearce

and his associates (38). Based on questionnaires to 953 employers (only
a part of the total study) the greatest frequency of respondents placed
"emphasis on basic education" as first in importance, "emphasis on
specialization in the technologies" as second, and "balance between basic
edncation and specialization in the technologies" as third. A quite
Justifiable criticism of this portion of the study is that selection as

a respondent carried only the requirement of being an employer of techni-
ciens, which is not necessarily indicative of first hand knowledge of
their duties and hence of educational requirements, The recommendations

as cited could be of value as guidelines in curriculum design but are not
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as specific as course and subject area suggestions would be,
A survey of current technical institute course catalogs was reported
by Defore (16). Examination of the catalogs revealed the following dis-

tribution of content for two-year programs:

Physical Science 18 percent
Mathematics 12 percent
General Studies 18 percent
Technical Specialty 52 percent

Defore's study is an attempt to identify technical curricular norms
in several leading technical institutions, Perhaps of value in compari-
sons of content, the study appears of little help in curriculum design.

Stewart and Workman used Flanagan's critical incidents method to
study competencies necessary for technicians (55). This study resulted
in the conclusion that most tuchnicians do not require a high level of
mathematical and scientific skills, This conclusion appears to conflict
with other studies but differences in findings may lie in definitions
and selection procedures used in obtaining technicians for the different
gstudies, Conclusions of Stewart and Workman that a high level of
mathematical skill is not necessary agree with conclusions of Barlow and
Schill (5) and with those of Project 2048 (47).

A suggested core curriculum for junior college and community college
technical education was reported by Harris (21). Community colleges and
other educational. institutions must broaden their curricular offerings
for the educational needs of workers, He concluded that establishment of
a core curriculum is advantageous, precluding the establishment of a com-
plete program for each technical specialty., Certain minimum attainments

were set for all students, regardicss of specialty; thus, related science

r
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and mathematics are taught with the emphasis on fundamental principles
rather than on narrowly conceived training., This investigation is the
first of several reported herein to show interest in a core curriculum
for technical education,

Bodine's study of Kansas industries attempted to identify the areas
of technical skill and knowledge required of highly skilled technicians
in selected Kansas employment (8). It was concluded from his analysis
that a common core of experiences in related technical information for
all technical training programs consists of mathematics, instrument uses
and applications, industrial equipment, communication, human relations,
and drafting and blueprint reading,

Several studies were reported by the California State Department of
Education in which were identified the functions and needs of some kinds
of technicians in California (50), The curricular needs of the computer
programmers in Orange County were concluded to be basic electronics,
computer circuitry, and mathematics through plane trigonometry and vector
analysis,

Oakland City College reported a study in the above cited State of
California publication that supported the findings of the Orange County
study. In the Oakland study, it was concluded that a two-year program
should not attempt to go beyond fundamentals, stressing functional
principles and practices and use of test equipment, The main conclusion
in this study was that a single program for the various kinds of
electronics technicians is enough because all the electronics technician
jobs are closely related,

A subjective study of technical education by Wood in California
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resulted in recommendations for technical curricula which included (a)
content should be based on job requirements, (b) depth and scope of
mathematics and science must be tailored to fit occupational needs, and
f-" balance must exist betwsen class and laboratory work; between technical
and non-technical work (90).

(3) Assessment of group views as a basis for research approach--

Project 2048 (47) was undertaken to establish an empirical basis
on which more accurate decisions concerning curricular content in
technical education can be made prior to the institution of two year
post high school technical programs. Data were collected through use
of a highly structured personal interview and a card~sort technique. Of
500 randomly selected industrial establishments in the sample, 113 co-
operated, providing a total of 348 technician respondents.,

A common core of subject matter was found to exist among the
technicians from the various technologies represented. The respondents
were separated by job function into the following areas for analysis:
Electronic, Electro-mechanical, Mechanical, Chem-mechanical, Chemical,
and Electro-chemical, A summarization of subject areas found to be
common to the six areas of technology were: (1) technical and scientifie
oral and written communication, (2) engineering graphics, (3) mathematics——
only through algebra and trigonometry, (4) use of testing and measuring

equipment, and (5) environmental testing.

It was concluded from the above findings that about thirty-seven
courses from the above five subject areas could be considered common to
all areas of technology; therefore, each and every technical area of

study does not require a complete, unique curriculum,

Q
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Project 2048 bears a parallel relationship to this study which is

explained as follows:

(1) The writer of this report was employed as a research associate
on Project 2048, thus affording opportunity to become cognizant of and to
develop the problem herein,

(2) This study and Project 2048 assumed contr»sting positions in
the selection of respondents, Whereas the managrment study utilized
management viewpoints for the identification of subject areas functionally
related to technician job performance, Projec! 2048 utilized the techni-
cians themselves,

(3) Thirty-nine of the manufacturing establishments which participated
in Project 2048 were utilized in providing data for this report. 4n
additional twenty firms were identified and contacted for enlargement of
the management study sample. Thirteen of these firms employed technicians
and qualified supervisory personnel, and participated, thus enlarging
the sample to fifty-two. (Identification procedures are discussed in
Chapter II.) However, none of the management respondents in this study
(5-196) participated as respondents in Project 2048.

(4) The curriculum deck developed for use in Project 2048 was used
in the menagement study. See explanation on page 35 and Appendix A,

The doctoral thesis of the writer (4) provided the significant initial
motivation for this studr., Personal and occupational data and technical
curricular recommendations were procured via personal interviews with
supervisory technical personnel in forty of the firms which particivated
in Project 2048. The data were procured in a manner sim:iar to the pro-

cedures and instrumentation used in Project 2048. However, the thesis




prohlem was limited to a comparison of curricular assessments of
technicians with those of management on the criterion of generality.
It was not within the scope of the thesis to identify the core of
curricular content as is central to this study. The hypothesis that
the higher the level of management with respect to the technician,

the more general would be the curricular recommendations; was found to

be untenable, and therefore was not pursued in the analysis for this
report,

The Vermilion County (Illinois) Technician Need Study revealed

differences in viewpoint between technicians and employers (34, P.58) .

In a ranking of subject areas in order of importance to the job, a

group of mechanical technicians and their employers ranked items
differently, the most prominent difference being that knowledge of

mathematics is considered more important by the technicians than by the

CRLCAE S O e B i T b i R i s e o 401

employers,
Marks conducted a study which utilized company management opinions
as a guide to the development of a junior and senior year program de-

signed to expand Purdue University's two year technology programs to

Gk s ot S Il Lo L R -

baccalaureate level (30), A control group was selected and executives
cooperated in "brainstorming" orientation sessions prior to completing
a questionnaire on curricular opinions. Each member of a larger group
of company officials was requested to respond to the same questionnaire
without the benefit of an orientation session. Mathematics through
calculus, writter and oral communication, and knowledge of production
processes were concluded as the most important educational objectives

for the proposed programs,
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A study utilizing management viewpoints was conducted by the Manu-
facturing Chemists' Association, in which it was established that two-
thirds of the employers ( respondents who are members of the organization)
prefer or require chemical technicians with a high school education plus
one or two years of college (43). About 80 percent of the management
respondents favored a formal two-year college level program over an in-
service training program. This study indicated that management personnel
in the chemical industries were decisive in their favor of post-high-

school technical programs,

Benson and Lohnes studied the relationship between productivity
and education through assessments made by members of industrial management

(6)., They found that those industrial establishments affected in their :

major processes by a rapidly changing technology would be expected to have
a different occupational structure from those not so affecteds In parti-
] cular, the scientifically oriented plants were more likely to have a 3
; higher proportion of technicians in their structure. Accordingly, the
authors established a physical science process group, comprised of
technicians and other supporting scientific personnel in plants concerned
wi’h chemical processes, application of electrical theory, and instru-
meniation. Management respondents in companies within the physical
science process group showed a strong preference for academic subjects
in high school for the technicians, Mathematics was considered most
important by these management representatives for the technical group,

An important difference between the Benson and Lohnes study and

this research lies in the use of production and personnel managers for

respondents in the former study, while the sample in this study makes
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use of chief engineers, technical directors, and other technically
oriented members of the management team, Use of the latter kinds of
management personnel is likely to include respondents who are quali-
fied to assess the relationship of curricular choices to the job
functions of the technicians. The use of production and personnel
managers in the Benson and Lohnes study (6) constitutes the utiliza-
tion of personnel who were unfamiliar with the technicalities of the
job functions of the technicians, a criticism previously offered in

discussion of Technical Manpower in New York State (38). This ob-

servation is based on an assumption that it is seldom necessary for a

personnel manager to possess depth in a technical area,

Rationale
Initial interviews with management personnel of many firms in the
Project 2048 sample indicated strong interest in the kinds of curricula
available to their technical employees, both for the purposes of on-

going maintenance and improvement, of Job skills and as job prerequisites,

These interviews were the genesis of the research ideas reported herein,
When approached on participation in the Project 2048 study (47), a common
reaction from management was "Don't you want our comments as well as those
of our technical personnel?" It was subsequently decided that the atti-
; tudes of management personnel toward technical curricula may be advan~-
h tageously explored,

It is assumed by the investigator that the overall reason for
initiation of post-high-school technical programs is to better adapt

our youth to the current and future job requirements., It is industry
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then which is doing the leading, and any success the educational

planners may have at producing employable personnel is contingent

upon satisfying the personnel needs of the management herein used as
respondents, for it is they who do the hiring, Hence, it was reasoned
that many supervisory personnel are in key positions to know what industry
needs and desires in technical competencies, Detailed criteria used for
the selection of respondents are explained in Chapter II,

Several groups within our society have previously been cited as
occupying positions which support their concern and authority in the
many technical curricular areas, Within this context Stanley discussed
the makeup and role of groups in our society, saying that marked differen-
tiation of labor has meant that men, in their working hours at least, live
differently from each other; consequently, they think differently (53, p. 7).
Some of these organized groups have their rocts deep in the social structure
itself, i,e., occupational and professional organizations based upon the
functional relationships of different groups to the economic processes of
society, Also claimed is that these organized associations occupy a much
more significant place in twentieth century America than they did years
ago.

Although Stanley's discussion pertains to organized, special interest
groups, the writer of this report claims a similar communality of pur-
pose among management personnel as a group, Corporate management exhibits
this described tendency in its nearly exclusive formation of the member-
ship of certain of the professional and occupational associations, It
is not unreasonable to assume, then, that management respondents from

a variety of manufacturing establishments would be likely to show commun-
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ality of views toward curricula which are different from the views of
technician respondents,

Four groups interested in technical education are: (1) university,
technical institute, and college staff members, (2) labor union educational
specialists, (3) management and/or suvervisory personnel of companies which
employ technicians, and (4) techni:ians themselves. If these groups are
assumed to fit in Stanley's vein, all should be given a say in technical
curriculum matters., In this regara, he states, "Members of these groups
typically conceive their purposes, not in terms of private advantage,
but in terms of their conceptions of the common weal® (53, p. 8). The
four groups, as those concerned with technical curricula, all qualify
as definite segments of society, while simultaneously appearing to have
unique qualifications for making technical curricular decisions, The

opportunity for different groups to be represented in educational planning

is evidenced in the structure of the Vocational Education Act of 1963 and
other acts,

Government officials and others in posiiions to make nominations
for advisory committees undoubtedly realize that a company president
3 would be likely to have different ideas on certain issues than would, say,
a labor representative, However, it may not be readily noticeable that
membership in a given group may suggest a controlling influence on curri-
cular choices. The issue suggested is whether or not nominations for
advisory committees, boards of education, and curriculum committees
shoyld be made with consideration of the potential member's job level
and function as well as the usual framework for selection.

There are divergent opinions available on curricular problems in
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most areas of American education, and there is no reason to assume the
situation is different for education which prepares for the technical
areas of work. Because of the comprehensive nature of, and the currently
rapid pace of changes in industry, it might be claimed that more conflict
of viewpoint is likely to exist as compared with education in more stable

areas, Whyte pointed out this conflict of viewpoint in The Organization

Man in the following excerpt:

«ooLately, leaders of U.S. business have been complaining
that there are nowhere near enough 'generalists.!' The
average management man, they have been declaring, has
been far too narrowly educated. One company...feels so
strongly on this it has been detaching some of its most
promising middle-management men to the University of
Pennsylvania for a year of special study in the humanities,
But this, executives concede, is a stop-gap measure: it is
the kind of education a trainee should have gotten in the
first place., Give us the well-rounded man, business
leaders are saying to the colleges, the man steeped in
fundamentals; we will give him the specialized knowledge
he needs (91, p.10l),
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CHAPTER II

METHODOLOGY AND INSTRUMENTS

In this chapter is presented a description of the procedures
and instrumentation which were utilized in the design and conduct of

the study.

General Methodology
Prior to separating the techniques and instrumentation into parcels
for explanation, the reader will be helped by the presentation of an
overview of the total design, A detailed procedural breakdown follows
within the chapter,

To this point it has been mentioned that respondents were selected

from among management personnel and from among technicians in several
I1linois firms. One technician and as many as three management respondents
of a given firm were asked to respond to the research procedurss in terms
of the job of the technician from that firm,

; A card sorting procedure was completed by each respondent during

each data collection interview, Via the card sort, respondents identified

subject areas which they considered related to technician job performance
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by making selections from the deck containing course descriptions of
essentially all subject areas of possible need, Each technician and

each management respondent sorted the 99 card deck into related, some-
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of the job function of the technician job to which he was responding,

The card sorting procedure, the design of the deck, and its content are
explained on page 35,
Data were recorded numerically on the interview form (Appendix B)

and later punched into IBM cards to facilitate analysis by computer.

Identifying the Universe and the Sample

The universe of manufacturing firms for the study was as supplied
by the Illinois Employment Security Division of the Illinois Department
of Labor., The use of that department's list of manufacturers had
several advantages for use in this study, among which are: (1) it was
listed on IBM cards and (2) it was separated by establishment rather
than by company.

It is required by law that companies with four or more employees
in Illinois within each of twenty or more different calendar weeks in
any calendar year are required to register with and pay contributions
to the Department of Unemployment Compensation (1, p. 5). This law
establishes the population utilized as inclusive of essentially all
manufacturing establishments in Illinois,

Manufacturing Classificationss U. S. Ceiisus classifications

contained in the population of manufacturers in Illinois are as follows:

TABLIE I

MANUFACTURING CLASSIFICATIONS

No., in
Classification Revised Sample

(20) food and kindred products I3
(21) tobacco manufacturers 0
(22) textile mill products 0
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TABLE I ( continued)

No. in

Classification Revised Sample
(23) apparel and other finished products made from

fabrics and similar materials 0
(24) lumber and wood products except furniture 0
(25) furniture and fixtures 2
(26) paper and applied products 2
(27) printing, publishing, and allied industries 1
(28) chemical and allied products 5
(29) petroleum refining and allied industries 0
(30) rubber and miscellaneous plastic products 0
(31) leather and leather products 0
(32) stc-2, clay and glass products 1
(33) primary metal industries 12
(34) fabricated metal products except ordinarce machinery

and transportation equipment 6
(35) machinery except for electrical 11
(36) electrical machinery, equipment and supplies 7
(37) professional, scientific and controlling instruments,

photographic, optical, watches and clocks 0
(38) transportation equipment o)
(39) miscellaneous manufacturing industries 1

Total 52

The census classifications provide a breakdown of the kinds of
establishments utilized in the study. It should be noted that the
classifications as numbered are consistent with those used by the

Illinois Employment Service as established in the Standard Industrial

Classification Manual (18).

Observation of Table I reveals the number of participating firms as

distributed by manufacturing classification. The term revised sample is

explained in subsequent paragraphs which delineate the procedures involved
in identifying and confirming participating establishments for this study
and for two research efforts which are basic to this project,

The Sample, There are three different but related samples and/or
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segments of the S-196 sample associated with this project, an explanation
of which is enumerated as follows:

(a) Project 2048 - random identification of 500 manufacturing
firms in Illinois in which to locate technicians for
participation in that study.

(b) Dissertation - Selection of the largest (200 employees
and over) firms from the Project 2048 sample for the
management study basic to the dissertation; forty
establishments cooperated. Dissertation data from
thirty nine of these forty firms were utilized in the
5-196 study, therefore are included in the figures
in Table I,

(c) Project S-196 -~ this final report is cescriptive
of analyses performed on data from the thirty-nine
"dissertation" firms (and their respondents) plus
an additional thirteen firms which were identified
and participated independently of the sample of
firms discussed under (a) and (b). Table IV shows
the number of respondents interviewed from the
additional thirteen firms,

The original sample of manufacturing firms (for Project 2048) was
selected from the listed total of 14,764 manufacturing establishments in
I1linois, including 6,899 which employ 20 or more personsa% Uompanies
with fewer than twenty employees were excluded from the sample in order
to maximize the probabilit of locating technical persomnel. It was
assumed at the time of sam.le selection and was borne out in later

preliminary interviews that companies this small would be unlikely to

employ an adequate number of technicians to make them practicable for

*The listing used was for the fourth quarter of 1962, Illinois
State Employment Service, Employment Security Administration, Illinois
Department of Labor, 165 North Canal Street, Chicago, Illinois, On June
Ly 1964, this list was updated to use the cmployment figures of the third
quarter of 1963,
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inclusion in Project 2048 (47).

To obtain the random sample of 500 companies for Project 2048,
an alphabetized listing was used by selecting a random starting point
and every thirteenth card thereafter, The identification of these
establishments constituted the sample of manufacturing establishments
for that project and ultimately provided the source from which the
management sample for the dissertation and a portion of the firms
which furnished respondents for this research,

Initial personal couferences with management representatives
of all of the 500 establishments resulted in judgments by Project 2048
staff that 118 of these 500 companies employed technicians or technical
workers consistent with the definition of technician (see page 6)., It
is from these 118 companies confirmed as employing technical personnel
that the larger firms (employing 200 or more persons) were selected for
possible participation in the management study fof the dissertation and
ultimately for this study. An establishment was confirmed on the basis
of its employment of one or more technicians,

Firms employing 200 or more persons were chosen for the dissertation

because it appeared more likely for company structure to contain the three

desired levels of technical supervision (see page 30). A further reason
is that the technical personnel of small companies were usually found
performing a multiplicity of functions which made classification difficult,
Their concerns often included sales, supervision, bookkeeping, and

é purchasing, as well as duties more closely related to the technical
activities, This apparently overlapping, less specialized function of

the technicians ir the smaller firms was an important factor in the de-~
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cision to omit these establishments from the sample,
The expansion of the sample as deemed necessary for the analyses

to be completed in Project S-196 was completed from the I1linois Directory

of Manufacturers (23), which lists a variety of company information indexed

by geographic are: within the state. The inclusions in this directory
are consistent with the previous selection of Illinois manufacturers as
supplied by the Illinois State Employment Service; therefore, the ex-
panded sample is part of the previously discussed universe of Illinois
manufacturing industries.

Twenty-two firms were initially identified from the directory and
were chosen on the hasis of product manufacturing classification and
minimum number of employees listed as equal to or in ercess of 200, Be-
cause of the relatively few firms to be identified and contacted, it was
considered unnecessary to attempt selection from all areas of the state;
the expanded sample is not claimed to be geographically representative
of all areas of the state,

Efforts were made to select the firms to be adled for the revised
sample on a ratio system designed to yield a distribution of establish-
ments (throughout the manufacturing classifications) which would closely
parallel the distribution of participating technicians in Project 2048,
The intent of this procedure was to produce a sample of firms for Project
S-196 which would be representative of the Project 2048 sample of techni-
cians, Therefore, the analyses and findings of the two studies would be
more appropriately comparable,

The formula utilized as a guide in the identification of establi.she

ments for initial contact is:
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No. of technicians interviewed in a
manufacturing classification (project 2048) = A -B
348 113
A = total No, of firms desired 348 = total No,
of technicians
B = firms from which respondents interviewed in
had already supplied data for Project 2048.
E dissertation,
3 A ~ B = No. of firms desired for 113 = total No, of
4 addition to sample (in each firms supplying
mfg. category) technicians for

Project 2048,

The above formula guided the selection of firms for the sample
of this study. However, limitations imposed by company organizational
structure played a major role in precluding identification and cooperation
of precisely the number of firms in the categories as planned, Nine of
the firms which were initially contacted lacked the technicians or the
appropriate management structure., Table II is offered for visualization
of the similarities of the two samples,
; Although some differences are noticeable through inspection of Table
| 11, strong similarities between the two samples are apparent in the
majority of the manufacturing categories,

Limi tations of the Sample, It was stated previously that the sample

of manufacturers was representative of essentially all manufacturing
establishments in I1linois employing twenty or more persons, By selecting
management respondents only from companies which employ 200 or more persons
the 5-196 sample cannot be referred to as random, However, the selection
of only the larger sompanies does not preclude generalization to establish-
ments employing 200 or more persons, subject to the considerations in the

succeeding paragraph,
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TABLE II

VISUAL COMPARISON OF S-196 AND PROJEGCT 2048 SAMPLES
OF FIRMS BY MANUFACTURLNG CLASSIFICATTONS

2048
# of firms S-196
Mfg. employing participating
Category technicians firms
20 6 L
21 0 0
22 1 0
23 0 0
2, 1 0
25 3 2
26 6 2
27 3 1
28 11 5
29 1 0
30 3 0
31 1 0
32 2 1
33 13 12
34 20 6
35 19 11
36 17 7
37 0 0
38 5 0
39 6 1

118 52

Chi square was not utilized because of low expected frequencies,

Review of Table I shows that five of the census manufacturing classi-
ficat.ons contain forty-one of the fifty-two participating plants and
that nine of the classifications were not represented by a single establish~
ment, However, Schill reports the unrepresented classifications in Project
2048 as employing a relatively small percentage of the technicians in
Illinois manufacturing (47). There are many firms in the state which fall
within the unrepresented classifications; thersfore, it is acknowledged

that the area of manufacturing should be considered in any generalizations
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made from the study.

Chi square analyses to determine the representativeness of the
sample in terms of the population of Illinois manufacturing industries
were decided as inappropriate because of the tendency of the larger
firms to cluster in Chicago and other metropolitan areas and because
of the relatively small sample of establishments to be utilized in this
study. The apparent non-uniformity of employment of technicians from
one industry to another was the main consideration in the decision against
use of Chi square., However, a Chi square analysis reported by Schill
and Arnold to assess the representativeness of the Project 2048 sample
(500 firms} supported the assumption that the Project 2048 sample of
firms was sufficiently representative of the population of Illinois
manufacturing industries so as to make generalization of conclusions
to a statewide basis highly tenable (46 , p.13).

The personnel managers, vice-presidents, plant managers and other
cooperating company officials obviously were able to exercise some
control over whom research staff were allowed to interview., This
situation held to a coasiderable extent both for the technicians and
for the management respondeéés. Attempts tc randomize the choige of
respondents were successful in some companies by having the company
officials prepare a list of all the technicians employed in the plant,
to be used by research staff for a random selection of technician re-

spondents and ultimately to be used as a starting point in choice of

management respondents. Management respondent selection usually in-
volved less choice than technician selection because possible participants

quite often were away from the plant for various reasons and few of the
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manufacturing firms possessed more than one or two possible lines of
authority vhich fit the structure imposed by the study.

Limitation of the study to the sample of manufacturers excludes
the public utilities, nonprofit organizations and the military, This
intentional limit to the scope of the study was considered a natural
dividing point and also was influenced by available time and financial

resources,

Identifying and Selecting Respondents

The Identified Technician, First, the technicians were identified
for Project 2048; then management personnel for the dissertation, the
raw data from which has been basic to this project, Following selection
of the technicians, it was possible to identify one technician job which
potentially had the most qualified and accessible management respondent s,

The one technician identified for management to respond to depended on:

(1) whether respondents from three levels of technically qualified
management were available and (2) judgments of company officials and

the researcher that this technical position was representative of the
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technical work of the participating industrial establishment.
When the expanded portion of the sample was selected it became

necessary to identify a technician from each firm in a manner which

had previously been accomplished through Project 2046, Interviews

were then planned for the one technician in each firm and for the manage-
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ment subjects who direct that technician's work,

Defining Levels of Management, To separate management or supervisory

E respondents into meaningful levels which were appropriate for making

comparisons between a given level of management and the technicians,




it was necessary to devise a system for selecting management respondents
which would facilitate cooperation of personnel frecm a variety of
organizational patterns in the participating establishments. The levels
of management structure designed to accomplish the described end is

clarified by the following model:

Figure 1

Levels of Management

Eng.

7Ma{.2_ | Mgt 2
lab sup lab #up
J 1 gr 1

/7
' 2/ " / /
| Tegr A Tech B Tech/C Tec/vﬁ Tec
/7 /7 / /’

Figure 1, identifies technician B as a performer of the job to
which he and the three levels of management responded. Technicians
A, C, D, and E are the technicians whose data were not used in this
study. All three management respondents were, at different levels of
authority, responsible for the work of technician B, Management
participants were requested to make content selections which could

serve as preparation for any person who might be employed in the position
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of technician B, It should be noted that management subjects were asked
to respond to the job of the technician; they were asked not to rate or
evaluate the individual who performs the job.

Management Levels and Salary Levels. During data collection inter-

views, each management and each technician respondent were asked to establish
salary levels of their current positions., The purposes of the study did

not mandate concern over salary information except as desired to support

the separation of management respondents into levels. It was reasoned

that the higher the level of management, the higher should be the salary,

t is assumed by the writer that industry uses degree of responsibility

over others as a prime criterion for determination of pay level, There-
fore, existence of a pcsitive relationship between level of management

and level of salary would provide some degree of justification for use of

the management levels as defined. Table III strongly suggests the premised

relationship,
TABLE III
SALARY MEANS BY MANAGEMENT LEVELS
Group: Techs, Level 1 Level 2 Level 3
X $7,250 $10, 250 $11,450 $15, 501

Salary information was procured by having each respondent classify
himself into one of twenty~five salary levels as shown in Appendix E,
The top salary level, 25, was for those respondents with annual salaries
of $15,501 or over., Consequently, the mean for Level 3 management as

shown in Table III, could only be calculated using $15,50L as a

3
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It should be stated that the salary levels which were used to
calculate the means in Table III were based on eighteen respondents at
each level; viz: eighteen technicians, eighteen Management 1, eighteen
Management 2, and eighteen Management 3; all the respondents from those
eighteen firms which were able to supply the total structure of re-
spondents as requested. Therefore, the limited sample of eighteen
firms in this case may not have produced figures which are representative
of the population but they do indicate that a salary differential exists
which favors those in positions of authority.

Selecting Management Respondents., One representative of each of

three levels of management and one technician were sought as respondents
as defined in Figure 1. The previously mentioned company organizational
patterns were avoided as guides because many of the Management 1 re-
spondents in this study were not considered as management bty the
companies employing them, Careful explanation to company officials was
usually necessary in order to obtain respondents from among group leaders,
foremen, and other direct levels of supervisory personnel,

A basic criterion for selection of a given management respondent
(in addition to the levels structure) was familiarity with the duties
of the technician respondent, Other obvicus considerations concerning
selection were availability and willingness to cooperate, Many of the

Management 2 and Manageme: - 3 personnel engage large blocks of time in

*Twentyaone levels were used as a maximum (with the same interval)
in the writer's dissertation, Combining the two systems still leaves
a mean for level 3 which is depressed,
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conferences in and away from the plant; thus, limitations in accessipbility
were imposed,

As previously stated, management respondents were utilized from
fifty-two establishments, The number of respondents ultimately inter-

viewed is provided as follows:

TABLE IV
NUMBER OF RESPONDENTS BY LEVEL

Total Sample Interviewed After
Levels of Interviews July 1, 1965
Management 3 18 5
Management 2 Lo 11
Management 1 52 13
Total management: b 29
Technicians 52 13
Total respondents interviewed 163 Y2

The Interviews
The name of a company official for initial contact was provided

by the Illinois Manufacturers Directory, the use of which has been mentioned

previously, The company official usually chosen for initial contact was
the president or vice-president of a smaller company or the vice-president,
manager of industrial relations, technical director, or personnel manager
for larger establishments, It was found that an informal conference with
the initial contact usually resulted in referral to, and subsequently an

appointment with, the person ultimately handling the arrangements for
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company participation,

Two kinds of interviews were used in the completion of the study,
One, and often two, sessions with company officials were required
prior to actually collecting data, The first of these contacts was
focused on orientation to the problem and to the needs of the study,
with emphasis placed on identifying the technician and the management
personnel to be interviewed as respondents, Additional conferences often
were necessary to acquaint department heads and other company personnel
with the desires of the research staff,

The initial interviews were most satisfactorily carried out when
entry had been structured by telephone,

Data Collection Interviews, During the initial interview &

second date was set which in many cases was the date for data collection
interviews of management persomnel and the technician. Several follow-

up contacts among the fifty-two companies were necessary to complete

the interviews of the third and sometimes for the second levels of
management because of unexpected absences or business complications,
Duplicates of Appendix F were distributed to company officials to aid in
the structuring of interviews for data collection,

The data collection interviews were scheduled to avoid busy work
periods and vacation periods with some Success, However, it was not
uncommon to find companies whose personnel were always busy, but who
still were willing to give complete cooperation. Limits to this accessi-
ﬁ bility are reflected in Appendix G. As previously stated, additional
appointments were necessary in several establishments in order to secure

the responses of a Management 2 or a Management 3 respondent.,
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Method of Analysis

Design of Curriculum Deck. The group of 99 3" x 5" cards was

developed with the intent of containing or representing essentially
all subject matter areas which could be considered of possible value
as preparation for any one of the various technical occupations re-
sponded to in the study. Apperdix A contaii. a complete listing of
the content of the 99 cards, Each card contains a brief description
of a subject area which may or may not be functionally related to

the job of a given technician. The sorting procedure, yet to be ex-
plained, utilized this deck exclusively., The design of the curriculum
deck is considered a most crucial factor in this study and in Project
2048 for which the instrument was designed. The procedure involved
in its design is summarized below:

(1) Course catalogs were collected from public and private
institutions in U.S. offering less than 4-year technical programs of
study. Included in tlie search were junior colleges, private technical
institutes, and military establishments, Course listings were received
from schools in forty of the fiity states, Reasonable coverage of the
technical programs then in operation was assumed, The course descriptions
thus obtained provided a universe of course content from which to make
selections to be placed on the cards.

(2) Obviously repetitious course descriptions were deleted from
the list and others were added in areas which appeared to be lacking.

(3) All remaining courses were typed on 3" x 5" cards, resulting
in a deck of 250 cards. Course titles were purposefully omitted to

help prevent erroneous interpretations caused by previous educational
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experiences,

(4) The three members of the research staff of Project 2048
separated the deck into subject areas as follows (51): Biological
Sciences, Business and Management, Physic<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>