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PREFACE

The mathematics and physics courses for engineering-related technology

curricula form the foundation for the technical specialties. It is

important that they be taught in accordance with the philosophy of
technical education, and that the students acquire the basiec science
skills on whieh they must build.

Junior colleges are faced with the problem of how best to satisfy
these requirements. Questions such as appropriate course content,
lzvel of theory, and qualifications of instructors and in which depart-
ment the courses should be taught must be answered.

This study resulted from an cﬁegoing evaluation of the two-vear
engineering-related technology curricula at Illinois Central College.
In searching for answers to questions such as those mentioned above,
it was found that little research has been done on this subject. It
was therefore decided to undertake this study in the hope that it might
prove of interest, only only to Illinois Central*College, buﬁ to other
Illinois junior c@ileges as well,

Any value it may have to others can never equal the benefit it
has brought to the author. The research involved in preparing this
reﬁort has broadened and crystallized my understanding of technical

education immeasurably, and has shaped my teaching philosophy.
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Because of the magnitude of the study, it was divided into two
phases, which required nine months for completion. The report, therefore,
appears in itwo separate sections.

The study would have been impossible without the cooperation of
the 29 Illineis junior colleges and the 13 technical institutes which
participated. Particularly wvaluable were the assistance, advice,
guidance and moral support given by Professzsor Glendon O. Arvin and
Professor John E. Dalton of Bradley University, under whom I was doing

graduate work at the time, and to whom this report was submitted.
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CHAPTER I
DELINEATION OF THE PROBLEM

I. STATEMENT OF THE PROBLEM

Recently it has been "'questioned at Illinois Central College whether
the engineering and industrial technology curricula should include specialized
technical mathematics courses, and if se, whether these courses should be
offered in the Engiﬁeéring and Industrial Occupations Division or in the
Mathematics and Science Division. A study has therefore been made of this
subject,

The probleﬁ can be broken:down into the following basic questions:
(1) Should mathematics courses for the engineering and industrial occupations
programs be taught differently from méthematics for transfer programs?
(2) Should mathematies for engineeriﬁg and technology programé be taught by
mathematics specialists, or by the technology faculty? (3) Ara there courses
presently béing offered in the Mathematics and Science Division at Illinois
Central College which satisfy the requirements of the technology curricula?
(4) Would the integration of students in the engineeriné and industrial
technology curricula into the student body be better accomplished if the
mathematics courses for these curricula were taught in the Mathematics and

Science Division?

Il; SIGNIFICANCE OF THE STUDY
One of the important functions of the junior callegé is to provide
technical education at 13;5 that fpur;year degree level for those students
who want to enter the work force immediatel& as technicdians. This.respcﬁsibility

was for many years carried by the technical.institutes. .Rapid advancements in
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technoclogy since World War II have proliferated the need for technicians. The
simultaneocus increase in the number of junior colleges has made their zssumption
of this task a natural development. Some authorities consider occupational
education to be :the most distinetive and important function of the junior
college. Medsker has stated that the community college is the logical agency
to provide training for mid-level occupations, and that unless the ju.ior
college meets this responsibility, there will be an unfortunate need to develop
another type of institution to assume this task.t

Every effort should be made to offer the highest possible quality of

technical education in the junior college. Studies which provide information

search for quality.

No studies can be found which deal directly with the questions posed in
this paper. No standard practice hés developed in Illinois junior colleges
regarding the mathematics courses for technology programs. It is hoped, there-
fore, that this study will not only be useful fof Illinois Central College,

but will also be of interest to other junior colleges in the state.

III. LIMITATION OF THE STUDY
Technology cu:ricula consist .of four types of courses; technical
specialties, tachniéal skilis, basic sciences (including mathematies), and
general eduéa;ian'course§. |

This study is concerned cnly with the basic science courses of engineering

'1Leland-1.~Medsker, The Junior College: Prgg;gs§ énd Prospect
(New York: McGraw-Hill Book Company, 1960), p. 117.




and industrial technology curricula, and atﬁempts'to find answers to the
specific questions which have been posed above. Although the primary emphasis
is on mathematics courses, the study also examines the closely related topic
of physics courses for technology curricula.
Iv. DEEiNITIOﬁ OF CRITICAL TERMS
Much confusion éxisﬁs regarding terminology in technical education. - The

exact usage in any particular paper must therefore be specified.

Technical Education will, in this paper, refer only to that segment of
education at a post-high school level which offers training at the Associate
" Degree level in tgchnigal occupations., It will not refer to féur—yéar technology
programs or one=year certificate programs.

Technical Institute is used by some authors to refer to any institution

offering technical education as defined above, whether it is an institution
with this as its sole purpose, a branch or division of a university, or the
technoldgy department of a junior college. When these sources are quoted, the
térm will be used in this sense. The term is more generally used to refer only
to those institutions which exist for the primary pﬁrpose of offering Associate
Degree level technical education. 1In all other parts of this paper, the term

will be used in this more limited sense.

Technology Curricula ox Programs will be used in this paper to replace the
more wordy phrase, engineéfing énd industrial technology curficula or programs.
Although many other ﬁypés of teghnqiogy programs exist, they are not being |
considered in this paper, and no ambiguity should result from the use of the

-abbreviated term.

O
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Technical Mathematics will refer to those mathematics courses, specially

designed for technology curricula, which feature combinations of sélected
topice and extensive use of applications.
V. METHODOLOGY

Two sources of information have been explored for this study, the
opinions of experts in the field of technical education, and present practices
in the Illinois junior colleges. 1In addition, attitudes and backgrounds of
students in Illinois junior colleges, and of faculty in these schools and
in selected technical institutes were investigated.

Every effort was made to find all available references pertinent to this
study. The card catalog of the Bradley University library was searched for
titles relating to tgchnical education; all promising books were examined for
relevant comments. Once the appropriate sections of the library had been
identified, other books on those shelves were also examined. A bibliography
pertaining to industrial-technical education was obtained from Glendon O. Arvin,
Associate Professor of Mechanical Technology at Bradley University, and all
avzilable books from this bibliogfaphy were examined. A visit was made to the
General Engineering Department of the University of Illinois, and their
extensive library relating specifically to technical education was: searched for
references. The Education Index and the Educational Resources Information
Center (Eric) Index were searched for titles of pertinent articles and studies;
this approach did not prove fruitful, however, and after.a number of articles
had been examined without finding any relevant information, these sources were
abandoned.

Many of the books dealing with technical education did not discuss the
subject of the basic science courses. It was, however, possible to find a

number of books and dissertations dealing with this tgpic. Qutstanding

11
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unanimity of opinion was found among the experts in the field. A strikingly
clear picture emerged because of the remarkable agreement among authorities.

The technical iamstitutes have long been leaders in technical education.
These institutions have been able to develop their technology programs with
attention devoted exclusively to the quality of such programs, unaffected
by problems relating to transfer curricula. Studies of the technical
institutes were therefore found to be particularly useful.

Practices in selected Illinois junior colleges have alsoc been
investigated. Three of the leading experts in the state of Illinois were
contacted and asked to identify those Illinois junior colleges which have
outstanding engineering-related technical programs. Geogruphically
separated, these men did not communicate with each other in making their
selections. Of the twelve schools selected by all three men, eight
responded in time to be included iﬁ the -study. A questionnaire was sent
to all junior colleges in the state, and the practices in the schools
selected as outstanding were compared with those in other schools through-
out the state. The purpose of the questionnaire was twofold: it inquired
whether technical mathematics and technical physics are taught, in what
department they are offered, and whether industrial experience is sought in
hiring instructors for these courses; it also requested cooperation with
later phases of the study.

The mathematics and physics courses presently being offered in the
Mathematics and Science Division and the Engineering and Industrial Occupa-
tions Division at Illinois Central College have been compared, to determine
their similarities and differences. The advantages and disadvantages of
teaching the mathematics and physics courses for the technology programs

in the Mathematics and Science Division have been assessed.

12
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The second phase of the study followed the opening of the fall
semester. Further questionnaires were sent to those schools which agreed
to distribute them. These questionnaires were designed to explore the

attitudes of instructors in mathematics, science, and technology depart-
ments toward the purposes of the junior college, toward students in
transfer and terminal curricula, and toward both technical and 'pure"

courses in the basic sciences. The level of industrial experience

sought in hiring instructors of technical mathematics and physics was
also investigated. A similar set of questionnaires was sent to faculty
in some of the outstanding technical institqces, A third set of

questionnaires explored the attitudes and aspirations of students in both
transfer and occupational curricula in the junior colleges. Results of

these questionnaires are presented in the second phase of this study.

i3



CHAPTER II

REVIEW OF THE LITERATURE

Comments of the experts in the field of technical education can be
divided into two categories; those dealing with the course content of the
basic sciences and the method by which they should be taught, and those
dealing with desirable characteristics of instructors cf those courses. -
While the two areas overlap, they will be discussed separately.

I. DESIRABLE CHARACTERISTICS OF BASIC SCIENCE COURSES
FOR TECHNOLOGY CURRICULA

Those who have studied technical education agree emphatically that the
basic science requirements of technology curricula differ greatly from those
of four-year or two-year transfer curricula, even in such a closely related
fieid as pre—-engineering.

Graney, who made a comprehensive study of technology curricula (using
the term technical institute to refer to all institutions offering technical
education), has stated:

It must be clearly understood that technical institute curriculums
are not designed to be pre-engineering curriculums. Typical engineering
curriculums devote at least two full years to a study of mathematics,
basic science, and general education before any serious attention is
given to professional courses. The depth of study and degree of
understanding an engineering student must have of these fundamental
subject matter areas are thus considerably greater than can be ex-
pected from a techniecal institute student who must cover the same areas
in half the time. This is the reason for great emphasis upon the
careful selection of topics to be included . . . In designing the con-

tent of mathematics courses for the technical institute, the ulEimate
in consideration must be given to what the technology requires,

2Maurice R. Granef, The Technical Institute {New chké The Center for
Applied Research in Education, Inc., 1964), p. S4.

ERIC
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Graney emphasizes that the topies selccted for the technical mathematics

cours will be an important determinant of the level of the technology pro-

grams, and therefore requires the greatest possible care. The requirements of

different technologiecs will not be the same:

The technology srudied will determine the content of the technical
specialty, and there are differences in the required mathematical
underpinning of the several technie=l specialties. Electrical
technology probably places the greatest demands upon mathematical
knowledge. Others vary slightly, while some, such as industrial
technology, may place the emphasis on different mathematical concepts.

Selected topics from college-level algebra and college-level
trigonometry are the first mathematics included in all technologies.
From this point on, carefully chosen content from such areas of
mathematics as analytic geometry, differential and integral calculus,
differential equations, probability and statisties, vector algebra, and
Boolean algebra may be required to support the technical specialty, -

The McGraw Report also stresscs that technical mathematics courses
require careful selection of the topizs to be included. The same limitations
of time which make topic selection so vital complicate the coordination of the

mathematics with the technical courses. It becomes vital that there be close

communication bhatween instructors in these areas.

Tne curriculum should be so arranged that principles are taught in
the mathematics courses prior to the time they are needed in the
technical courses. This requirement does not necessarilily demand that
all mathematics courses be completed before the student undertakes his
technical courses. It does demand sufficient integration to assure that
if the student is taking mathematics and technical courses concurrently
a given mathematics topic will be covered in the mathematics course
before its application is required in the technical courses. This may
well necessitate rearrangement of topics within the mathe?atics courses
in such a way as to differ from the traditional sequence,

EN

3Ibid.

?"Chatac:éristics of Excellence in Engineering Technology Education,"
The. Evaluation of Technical Institute Education, American Society for
Engineering Education, Jamas L. McGraw, Project Director (Urbana: University
of Illinois, 1962), p. 28. ' ' '

O
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In addition to specialized content, technical mathematics courses also
require a specialized method of presentation. Again and again it is stressed
in the literature that mathematics for technology curricula should be taught
on an applied, rather than a theoretical, basis. Graney warns:

The technical institute faculty member must be on guard against the
understandable desire to pursue some segment of his subject matter to
depths which are not required. In so doing, he may divert time from
some other segment essential to the technician's proficiency. The
purpose of the technical institute is not to prepare a student to
.carry on at a later date to the baccalaureate degree. If it were,
the technical institute program would be a pre-—-engineering program,

To understand this point and to gear instruction to the goals of the

technical institute require a faculty which is not an engineering

school faculty, but rather a technical institute faculty.

The Engineering Couucil for Professional Development (ECPD), in
establishing criteria for accreditation of technology curricula, has
specified that the content of the curricula must be technological in nature,
and that courses in the physical sciences and mathematics must be applied to
practical problems,é Henninger, in a study of technical institutes in
America, found agreement that technology curricula do not need the depth or
extent of mathematical or scientific understanding needed in engineering
curricula. They need, instead, an educational approach comparable in quality
but differing in emphasis; in technology curricula, emphasis should be on
"practical application of established mathematical, scientific, and technological
l\7

principles rather than upon their derivation or theoretical development.

He went on to say!

SMaurice R. Graney, op. cit., p. 78.

6Hclland E Boaz, Degree Level Technology Programs Ofiered in Industrial
Education Departments: Their Status, Accreditation and Acceptance (Dcctoral
dissertation, University of Mlssourl 1965), p. 98. -

7G; Ross Henninger, The Techn;cal Institute in America (New York:
McGraw—Hill Book Ccmpany, 1959), p. 3Z.

ERIC | S
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Techrnical institute mathematics is characteristically taught as a
separate course independent of other technical subject macter. However,
it is not taught in the abstract, as mathematics for mathematics' sake.
Established principles and procedures are emphasized rather than
theoretical derivations and proofs. Independence from other technical
subject matter is tempered by appropriate coordination so that the
student develops an appreciation of mathematics as a necessary and
useful tool in the technology of his choice.®
In a study of the qualifications of technical teachers, Eno =ent a

twelve page questicnnaire to engineering technology personnel in ten 2-year
colleges in New York state. Two of the guestions dealt specifically with the
method of teaching the basic science courses for technology programs. In
answer to the question, "Basic science courses in engineering technology
programs (e.g. mathematics, physics, chemistry) should be taught as related
subjects rather than as 'pure' subjects," the response was strongly positive,
with the exception of the faculty teaching chemical technology. Eno abstracted
the comments of participants in the study as follows:

General agreement was apparent in the great majority of the comments.
Most of the comments favored the teaching of the basic sciences with a
focus on the engineering technology curricula with the exception of the
chemical partieipants.

The other pertinent éuestion was, "The basic s .ences (e.5- mathematics,
physics, chemistry, etc.) should be taught as pu.. sciences." Answers to
‘this question were strongly negative, with the instructors in chemical

technology again dissenting with the majority opinion. Eno's abstract of

the comments stated:

81bid., p. 40

9Richard 5. Eno, Sr., Qualifications for Technical Teachers in
.Egging;;ingrTg;hnqlogigs in New York State Two-Year Colleges and Facilities

for Developing Such Teachers, (Canton, New York: Agricultural and Technical
College, 1968), p. 60. ’

- ERIC
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By far, most of the "Con'" comments expressed favor for the applied,
the practical, the related approach to the teaching of science subjects.
These comments were emphasized with comsiderations such as student
interest and motivation.

Engineering technologies are too vast to depend on general science
approaches. The emphriasis of all technical education should be on the
abilities to think, analyze and organize.

Graphs showing the breakdown of answers to these questions, taken from
Eno's report, are found in Appendix A,

The most comprehensive study of basic science courses in technology
curricula which has been found is that by Roney. The thirty-five ECFD
acecredited technology curricula which he studied represented almost one-third
of the 118 such curricula accredited by the ECPD in 1961, when the study was
initiated. Twelve schools offering two-year curricula participated in the
study. Tape recorded interviews included the following pertinent questions:

Are the mathematics courses in these [jechnologj curricula specialized
to meet the requ;rements of technical curriculum or are they general in

nature?
To what extent are applications used in the teaching of mathematics?

Is the emphasis in mathematics on the derivation of équatlons or on
their use #n the solution of problems?

The detalled answers to these questions are extremely relevant to
this study, but are too lengthy to include in the body of this report. They
are given in full in Appendix B. Roney's conclusions, based on the answers
to these questions and on other phases of his study, are as follows:

1. Mathematics courses of a general nature would not be adequate for

the needs of engineering technology curricula. Such courses would lack
the proper emphasis on specific topics needed in technical courses.

1‘311:1(:1.' p. 55.

llMautlce William Roney, An Analys;s of the Inter;elaulénshlp of
Mathematics, Science, and.Technical Subgect Matter in Selected Technlcal
 Institute Curr1CU¢a (Doctoral Dlssertatlon Unlver31ty of Maryland,. 1964},

PD. 53—54

O
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12

Mathematics courses designed to provide the prerequisites for advanced
mathematics study would be inefficient and hence inappropriate for
engineering technology curricula.

2. The efficacy of mathematics instruction in technology curricula
was measured by the skill of students in using msothematics as a
toel in the learning process. Mathematics courses, to produce this
skill, were tailored to the specific needs of technology curricula.
The transferability of mathematics course credit to advance degrees
was not given major consideration in the design of mathematics courses.

3. The mathematics program in techmnology curricula concentrated on
developing skills in using algebra and trigonometry in the solution of
practical engineering problems. Extensive instruction in the mechanics
of formula derivation was avoided. Special forms needed for higher

- mathematics study were not included in mathematics éourses.t
Recongnition of the need for specialized mathematics courses for

technology curricula is evidenced by the fact that all of the schools

studied by Roney offered such courses. The specialization of the courses

(D

was achieved by selection of the topics to be included, and by stressin:
applications. Roney stated:

Mathematics instruction was tailored to meet the specific needs of
technology curricula in all of the technical institutes included in this
study. No curriculum included a mathematics program that could be
described as general or traditional college mathematics.. No instance
was found in which a mathematiés course served. both technical and
non-technical curricula.

The same attitudes which prevail toward mathemstics courses also apply
to physics courses for technology curricula. Graney states:

Mathematics is not the sole determinant of curriculum level. The
sciences also exert an important influence . . . . As was true in the
study of mathematics, only selected topics can be included. These
should be determined by the requirements of the technology ard not
defined by their more cngrehensive counterparts in professional
engineering curriculums.-

121bid., pp. 133-134.
131biq., p. 103.

14Haurice R. Graney, op. cit., p. 55.

13
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The McCGraw Report comments that most of the observations made about
1

the role of mathematics in the engineering technology curriculum apply equally

to the physical sciences. In discussing the methods of teaching physics in

technology curricula, Henninger quotes Harris as saying:

Every opportunity is taken to make physics meaningful by a judicious
selection of problems from industry . . . . The necessity for a strong
program in physics at the pre-engineering level has long been recog-
nized. Technician education demands an equally strong physics program,
but it must be especially adapted tc the needs of the technical
institute student.

Roney reached the following conclusions concerning physics courses

in technology curricula:

1. Physics courses in technical curricula consisted of special
topics selected on the basis of the need for these topics in technical
courses., A complete program of college physics was considered too
time consuming for the two-year program of instruction.

2. Instruction frequently included practical applications of physics
principles in addition to the more traditional laboratory experiments
commonly used in college courses,

According to Henninger, the tendency in some schools to consolidate into
fewer and larger units, giving common courses in general science for economic

reasons 1s not to be recommended eduaationally.17 Emerson stated that the

H

weaknesses to be found in community college technology programs consist o

(1) the academic approach to tecnnlcal education followed by many junior

. college administrators;
(2) some domination of technician training by academic standards not
pertinent to this type of education;
(3) confusion between technician training and pre-engineering training,
and the tendency to utilize existing courses designed for transfer
students as part of the technician training curriculum.

1oy, c. Harris, "The Role of Physics in Technical Education,"
:g;hnical Education News, Aprll 1955; eited by G. Ross Hannlnger, op. cit. p.4l,

lsMaurlce William Roney, op. ﬂlt-,p 135.
17G. Ross Henninger,_ggf cit., pp, 41—42.

i8_ .
Lynn A. Emerson, A ggm@er Institute for the Twprovement of Technical
Teacher Education Programs, Final Report of Project 7-0528, U. S. Office of Health,

X Edueatlon and Welfare, November, L967, p- 77.
Q ,
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II. DESTRABLE CHARACTERISTICS OF INSTRUCTORS OF BASIC SCIENCES
FOR TECHNOLOGY CURRICULA

A study of the comments in the literature concerning the characteristics
gought in instructors of the basic science courses of the technology curr;cula

shows that three closely interrelated areas are of major concern. These areas

are educational background, industriél experience, and attitude toward
technology education. It is impossible to separate a discussion of tue tﬁraég
With ounly one exception, experts in the field of technical education feel
that all teachers in technélogy curricula should have received their education
in engineering or science, should have had industrial experience, and above all
shoull Lndefstand and be in sympathy with technical education. As stated in

the McGraw Report:

It is important that all members of.the engineering technology
faculty be familiar with and sympathetic toward the goals of this
type of education. The engineering technology teacher must not only
be conscious of a desire to teach his subject, but alsc to teach it
at the engineering technology level. Unless the faculty has this
quality an institution can easily find itself overloaded with teachers
for whom engineering technology education is at best a sacondary
interest . . . .

The principles just expressed apply equally to teachers of technical
and non-technical subjects. It is in mathematics and the non-technical
subjects, in fact, that we are likely to encounter the greatest’
misunderstanding of objectives. The implied problems are most
prevalent in comprehensive institutions that offar engineering:
technology curricula but that draw indiscriminately on a common staff
for teachlng vocational, engineering technology, and baccalaureate
courses.- ‘ :

Even in the mathematics courses, the overwhelming consensus is that those
who majored in mathematics do not make the best teachers for technology curricula.

Roney, in his study, asked the question, "Are mathematics teachers'gpecialists

lg"Character;stlcs of Excellence .in Englneerlng Technalogy Educatlcn,
op. cit., p. 16. : A :
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in mzthematics or are they drawn from the staff of the technology department?"
Six of the twelve schools participating responded to this questgﬂﬂ, Four of

the six replied that they did not use mathematics majors to teach the mathematics
courses for the technology curricula because they felt it would be difficult

for those with a background in mathematics only to teach the courses as they
should be presented. Only two schools stated that their instructors of

technical mathematics were mathematics majors. In fact, only two of the

twelve schools employed mathematics majors as head of the mathematics depart-
ment. The comments regarding instructors of technical mathematics are

reproduced in full in Appendix C. Roney's conclusion was:

Mathematics teachers in technical institutes were predominantly
men with technical education and industrial experience. Teachers
with this background were preferred because of their ability to
relate mathematics instruction to the technical study.20

The danger that specialists would use too theoretical an approach
and would be‘unsympatheti::to the aims of technical education was a matter
of great concern to Graney, who summarized:

Theoretical study which is too advanced could make 2z teacher useless
in an engineering technology classroom. &is interests might not be
with the problems of the technician; therefore he would be unfamiliar
with and unsympathetic toward this level of challenge. Such lack of
sympaiuy focuses attenticn upon an essential quality in a good technical
institute faculty member. He must be convinced that this level of
eduycation has a real value of its own. If he thinks that a technieal
institute program is a watered-down version of engineering, he will fail
in his mission. Unfortunately, such people have scmetimes found their way
into technical institute faculties. At tires they undermine the con-
fidence of students in their goals. That such an effect is achieved
inadvertently does not lessen its deteriorating influence. Students can
become dissatisfied with their program and thereby acquire a feeling of
inferiority or of being secondary. They emerge as unhappy graduates, or
perhaps abandon their education altogether. '

20y aurice William Roney, op. cit., p. 134.

21lpaurice R. Graney, op. cit., pp. €0-81.
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Laws states that:

Ability to cope with mathematical concepts alone is not enough to

qualify a person to teach mathematies to technical students. Perhaps
the best type of teacher is one who, in addition to his mathematical
competence, has had practical industrial work experience . . . . The

teacher of technical mathematics must bz committed to the technician

philosophy -~ preparing young men, including those with only average

ability to cope with abstract ideas, to fill highly important positions

with engineering teams in industry. This involves teaching courses

that are designed to be utilitarian and highly practical in preparing

the student for his vocation.

The one source that was found which dissented from this majority
opinion about the suitability of using mathematics majors to teach the technical
mathematics courses was the study conducted by Miller. This dissertation was
devoted to a comparison of two Illinois junior colleges, Triton College and
Collega of DuPage. The two schools have different administrative structures.
At Triten College, all curricula are administered by the dean of instruction
except the technology curricula, which form a separate division with its own
da2an. DuPage, on the other hand, features a circular type of integration, with
an effort made to have students take courses-in many different departments in
order to avoid isolation of any facet of the total program. Miller states:

Since the principles embodied in these disciplines[mathematics and

the physical seciences Jare identical whether being applied to

theoretical physics or to analysis of an electronie circuit, there is

little justification for duplicating and fragmenting mathematics and

the sciences for technology students. Circular integration is, in the

opinion of this writer, wholly desirable and attainable in the com-

prehensive junior college.*“-

Miller does point out, however, that it is a good practice to have technical

teachers teach science or mathematics to round out their load, thus avoiding the

problems inherent in the use of part-time faculty.

22Norman G. Laws, Mathematical Exp9ctatlons of Techn1c1ans in Michigan
Industries. (Dearbcrn, Mlchlgan. Wayne State Unlver31ty, 1966), p. 21,

23Matk Eugene Miller, Issues Relatlng to the Esﬁabllshmpnt and Governance
gf_é_iechnelogy Program in a Cémprehen51ve Junlor College (Doctoral dissertation:
University of Illlnols, 1967), p. 6.
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While DuPage does offer its technical mathematies in the mathematics
department, it should be noted that the courses taken by technology
students are separate from those taken by all oither curricula, which
greatly weakens the integration it is intended to achieve.

The opinion of the experts in the field of techmnical education was
well expressed at the 1968 Annual Meeting of the American Association
for the Advancement of Science by Brodsk;:

Given a student body with adequate intellectuzl equipment — that
is 'vapable average' high school graduates, who do not get their
'kicks' from manipulating abstractions, who are not moved by the
intrinsic beauty of mathematical structure, who are not committed to
science for science's sake, who are earthy, pragmatic, and
intellectually shallow at the time we meet them, but pressing to
student, we must take a hard look at all the positive and negative
incentives in technical education which students perceive and
respond to (positively and negatively). It is no surprise that a
faculty composed of pure mathematicians is not especially successful
in teaching mathematics to such students. Nor is it unexpected
that a physics faculty with all of.the conventional qualifications
and disciplinary commitments fails to excite technology students.?4
Eno, in his questionnaires, asked a number of questions about the

qualifications to be sought in faculty for technology curricula. Most of these
were related to the importance of industrial experience; the responses to these
questions showed strongly that industrial experience is considered to be very
important. One question. asked for responses to the statement, '"Technical teachers
should be versatile enough to satisfactorily teach the basie science courses

(e.g. mathematics, physics, chemistry) as well as the technical courses in their

respective technologies.'" Eno's abstract of the comments on this question was

24Stanley M. Brodsky, 'Problem of Student Motivation and Identificaticn
with Science in Technical Education, "Science Education as It Relates to
Technical Education. (Dallas, Texas: American Association for the Advance-

ment of Science, 1968), p. 25.
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as follows:

Effectiveness in teaching the basic sciences at rigorous depths and
broad coverage would probably be best accomplished by specialists in
specific subject areas. This would be more true of physics than of
mathematies and more true of chemistry than of physics.

However, all technologies are based on the fundamentals of the
sciences, and, therefore, the technical teachers, when feasible, should
have the opportunity to do so at theoir request. Secience subjects taught
by such personnel would more intimately involve the students' motivating
interests and perhaps accelerate his mastery of the material.

Graphs of the responses to all of his questions concerning instructor
qualifications are found in Appendix D.

The importance of industrial experience is stressed throughout the
literature. The preference for instructors in the technology curricula
who have industrial experiance is universal. As early as 1931, the
Wickenden-Spahr report stated that only four percent of the faculty members of
technical institutes lacked industrial experience. In 1952, K. L. Holderman
made a study of 533 full-time instructors at 18 institutes with ECPD accredited
curricula. He found that the average industrial experience of the instructors
was 5.5 years. Smith and Lipsett, in 1954, found that requirements in the
technical institutes ranged from one to eight vears of industrial experience-za
Henninger found in 1959 that in 60 techknical institutes responding to his survey,

the average minimum industrial experience desired was five years, with teaching

experience considered of secondary importance.27 In the same year, Wood conducted

5. )
Richard S. Eno, Sr., op. cit., p. 51.
26Jchn Greer, The Organization and Administration of Technlcal Education
for Industrial Occupat:mns with Emphasis on Teacher Educatlon (Doctoral

d;ssertatian UanEFblty of Connecticut, 1967) p. 69.

27

G. Ross Henninger, op. cit., p. 72.

2
i



19

a study for the state of California, and found that most administrators
LY
considered appropriate industrial experience an absolute necessity in the

preparation of technical education instructors. His conclusion was:

An academically trained instructor without employment experience
in industry as a technician or in a closely related position would
find it difficult to relate his knowledge to the industrial occupation
for whieh his students would be preparing.*

A study by Emerson in 1963 supported this opinion:

Its [technical institute] teachers are chosen principally on the
basis cf pfactical experiénce in technical occupatiéns applied
preparaticn.

Greer sent questionnaires to 778 institutions in all 50 states. He
found that a minimum of 2.97 years of industrial experience in a specific,
allied trade or occupation was required for state certification of technical

institute faculty members in 68.6 per cent (35) of the statas.SD

A further comment on this subject was made by Miller, who stated:

Voecational educators have long been aware that it is most difficult
for a teacher to prepare students to function in industry if he is
himself without industrial experience., Nevertheless, many technology
programs are forced to operate with faculty having little or no
industrial background, or with some type of provisional or stop-gap
.credential.

It is the opinion of the experts that instructors of technical mathematics
and technical physics should have acquired technical knowledge of greater degth'

and breadth than the courses they are likely to tzach, and mathematical and .

28gerbert 5. Wocd, A Study of Technical Education in Callfarnla {Sacramento;

State Department of Educatlan, 1959), p. 55.

ZQLynn A. Emerson, Technical Training in the Un;ted States, OE—80022
Appendix I, Education for a Changing World of Work: (Washlngton, D. C.
Department of Health, Education and Welfare, 1963), p. 60.

30j0hn Greer, op. cit., pp. 69-70.

3Mark Eugene Miller, op. cit., p. 82.
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scientific knowledge appropriate to the technology, level, and emphasis with
which the courses will be taught. Such a requirement has been included in
guidelines for technical teacher education prograﬁls.32

ITI. CONCLUSIONS

A study of the literature led tu the following conclusions:

1. Technical mathematics for technology curricula should be téught
in separate courses from the mathematics offered for other curriculaT

2. Topics selected for inclusion in the technical mathematics
courses should be those ﬁecessaty in the technical specialties.

3. There should be strict avoidance of toc theoretical an approach
in teaching technical mathematies. The courses should be kept om an applied
level, with many illustrations from industry.

4, Careful coordinatign of the mathematics and the technical specialties
is necessary.

5. Technical physics courses require the same care in selection of
topics, avoidance of too much theory, and coordinaticn with the technical
specialties as is needed in the mathematics courses.

6. Experts in the field of technical education feel that instructors
for technology curricula, including the basic Sciencés, should be engineering
or science majors. Those with a background in mathematics only are considered
to be too theoretical in their approach to be useful as instructors of

technology courses.

3%% Summer Institute for the Improvement of Technical Teacher Education
Programs, Final Report of Project 7-0528, U. 8. Office of Health, Education

and Welfare, November, 1967, p. 2.
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7. A thorough understanding of and sympathy for technology programs
should be a prerequisite for teaching courses in teechnology curricula,
including the related sciences.

8. Industrial experience in a related occupation 1s considered to
be a prerequisite for teaching in technology curricula.

9. Teacheré in technology programs should have knowledge of their

subjects of greater depth and breadth than they are required to teach.
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CHAPTER III

PRELIMINARY SURVEY OF ILLINQIS JUNIOR COLLEGES

Junior college education in Illinois has undergone tremendous growth
since the passage of enabling legislaticn in 1965. Many new schools have
opened, and existing institutions have modified their prograﬁs in order
to qualify as Class I junior colleges. The Illinois Public Junior College
Act, one of the finest such piecgs of legislation im the country, has
helped Illinois to attain a position of leadership in junior college

education.

1

Even so, the quality of junior college education throughout the state

is not uniform. 1In the area of technical education, the sole concern of

‘this study, the quality to be found in junior colleges in the state ranges

from outstanding to poor.

Since its opening three years ago, Illinois Central College has been
acknowledged to belone of the top-ranking junior colleges,iﬁ the state in
its technology programs. This study therefore exéminés the practices regard-
ing techniecal mathematics and technical physics courses in Illinois junior
colleges with technology programs of comparable quality to that at Illinois
Central College. Twelve junior colleges in Illinois offering high quality
technology programs were identified, as discussed earlier. Practices in
these schools were compared with general practice throughout the state.

A questionnaire was designed to explore present practices inm the
teaching of technical mathematics and technical physics in the junior
colleges. The questionnaire inquired whether technical méthematics and

technical physics are offered, and if so, in what department; whether

arar
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industrial experience is sought in hiring instructers for these courses;
whether the school would be willing to participate in later phases of
this study; and whether the school would like to receive a summary of the
study. A copy of the questionnaire and the covering letter can be found
in Appendix E.

The questionnaire was sent to the Dean of Instruction of 36 Illinois
junior colleges; the Vocational-Technical Institute of Southern Illinois
University was included among those receiving the questionnaire, since it
functions as a separate division of a school offering four-year curricula,
and. was amocng those schocls‘identified as outstanding. .

The questiomnaire was returned by 29 schools in time to.be included

in this report. Of the 12 schools named by the experts who were consulted,

- 8 responded in time to be included. These were: (1) Belleville Area

College, (2) Black Hawk College, (3) Highland Community College, {(4) Illinois
Central Cellege, (5) Lakeland College, (6) Thornton Community College,

(7) Triton College, and (8) Vocational-Technieal Institute of Southern

" Illinois University. The answers of these 8 schools have been tabulated,

and compared with the answers of all other junior colleges which have
responded.

In tabulating the results, the most striking. fact to emerge was that
throughout the state, only ona‘juniar college fails to offer techni;al
mathematies, and only.fgur do not offer techmical physics. Among the 8
leading schools selected for study, there are no schools which dosnét
offer technical mathematics, and only one which does not offer technical
physies. It appears that there is state-wide recognition of the need for

specialization of the basic science courses for technology programs which

is so strongly recommended in the literature.

)
iiig



.\)

ERIC

Aruitoxt provided by Eic:

24

When the departménﬁs offering the technical mathematics and technical
physics courses are examined, a sharp contrast is ebvious between the schools
selected by the experts and the other responding schools. O0f the 8 schools
identified as outstanding, 7 offer technical mathematics in the technology
department, and only 1 offers these courses in the mathematics department.

In the other 21 schools participating in the study, on the other hand,
technical mathematics is offered in the technology department in only 6,

13 schools offer these courses in the mathematics department, 1 has no
departmental st;pcture, and 1 does not offer such courses. O0Of the 6 schools
in this group which ocffer technical mathematics in the technology department,
3 also have some technical mathematics courses in the mathematics department.

The same contrast in practices is apparent in the technical physics
courses. Of the 8 selected schools, 5 offer technical physics in the
technology department, 1 in the sciénce department, and 1 does not offer
such courses. The remaining school in this group offers technical physics,
but did[not specify in which department it is offered. 1In contrast, among
the chér schools in the state, only 2 offer technical physics in the

!
technology department, 15 offer these courses in the science department,

3 doe not offer specialized technical physics eostes; and again 1 school
has no department organization.

Among the schools identified as leaders in technical education in
Illinois, the prevailing practice is éleariy to offer the technical
mathematics and technical physics courses in the technology department,
while among those who were not sc identified, the trend is to offer these
courses in the‘academic departments.

In response to the question, "Is industrial experience sought in hiring

instructros to teach technical mathematics?' 6 of the 8 selected schools

ai
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answered yes, 1 indicated that such experience ig desirable but not
necessarily mandatory, and 1 answered no. Of the 20 other schools offering
technical mathematics, 10 seek industrial experience in hiring instructoIs,
4 consider such experience desitable but not necessarily mandatory, and

6 do not seek such experience.

The practice is very much the same in hiring instructors for technical
physics. Of the 7 schools with outstanding technology programs which offer
technical physics, 4 seek industrial experience and 2 do not; 1 school did
not respond to this quesfion.r 0f the 18 other schools which offer technical
physics, 9 seek instructors with industrial experience & consider it
desirable if possible, 1 did not respond to this question, and 4 do not seek
such experience.

It appears that throughout the state, instructors with industrial
experience are preferred by the majority of schools; hcwever, the schools
identified as having outstanding techunology programs place more importance
on this factor than the other schools which responded.

The departmental distribution of the technical mathematics and technical
physics courses in the schools identified as outstanding in technical educa—
tion is given in Table 1; the same information £for other schools in the state
appears in Table 2. Figures 1 and é give a complete bireakdown of the answers
to the questionnaire for the two groups of schools.

Response to the questionnaires was gratifying. Of. the 29 pérticipating
schools, 20 indicated willingness to cooperate in later phasus of the study.,
2 gave qualified answers, 4 did not respond to this question, and 3 did mnot
care to participate. A summary of the study was requested by 23 schools, 4

did not respond to this question, and 2 did not care to receive a SUMMAYY .




Table 1.

Departments Offering Technical Mathematics and

Technical Physics in Schools Selected for Study

School Name

Technical Mathematics

26

Technical Physics

Technology
Dept.

Math
Dept.

- Technology

Dept.

Science
Dept.

None

Belleville Area College X X
Black Hawk College
o X X
Highland Community College ' - o B S
X
Illinois Central College - - ) S
o X - X B -
Lake Land College
X X
Thornton Community College i - i i
_ _ _ X . e X i
Triton College
i o X X
Vocational—-Technical Institute ) )
of Southern Illineis University X X
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Table 2. Departments Offering Technical Mathematics aad

Technical Physics in Other Junior Colleges in Illinois

Technical Mathematics Technical Physics No.

School Name Tech.| Math None Tech. | Sci. |None || Dept.
Dept. Dept. Dept. | Dept. Organ. |

Carl Sandburg College , X |} X X 1 - ”:

Chicago City Colleges . X X - 1 X 1

e

College of DuPage  m”,, ] B X N |

College of Lake County - - x | _ X

John A. Logan College - ) 0 o X R B o

Illinois Valley Community College X o _ X 1

Kankakee Community College B - X R O A R ¢

Kaskaskia College . 1 X B X B

Kishwaukee College

Joliet Junior College _ X N B R e o

Lincoln Land Community College X Vo . S I § B

McHenry County College X o ] X 7 - L

Moraine Valley Community College - | i I 1l X

Morton Junior College . - D - B X4

Olney Central College X X ﬂ X ., -

Prairie State College g L X ' s X 1 1 7%

Sauk Valley College ' ) ] X 0 X

Shawnee Community College X I 1 x

>4
[P

Southeastern Illinois College

v oS R i e

P
>

Spoon River College 7 7 ) B _

=

 Wabash Valley College L s X B , X ] N

SR e

&
2
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Figure 1. Answers to Preliminary Questionnaire
Schools Selected for Study

Does your school offer technical or applied math for engineering and
industrial technology students?

yes_ 8 no 0

If such courses are offered, in what department are they taught?

Technology 7 Mathematics 1

Does your school offer technical or applied physics for engineering and
industrial technology students?

yvaes 7 no 1

If offered, in what department are they taught?
Technology 5 = Science 1 No aanswer_ 1

Is industrial experience sought in hiring instructors to teach

technical math?

ves 6 desirable, not mandatory 1 no 1

technical physics?

yes__ 4 no__. _  mno answer 1

Are you willing to participate in later phases of this study

a) by distributing questionnaires to students in selected classes in
engineering and industrial technology and in transfer curricula?
yes_ 4 no 2 no answer 2
b) by distributing questionnalres to instructors in math, science, and
engineering and industrial technology departments?
ves 5 no 1 no answer 2

Would you like to receive a summary of this study?

yes 7 no 0 o answer 1
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Figure 2. Answers to Preliminary Questionnaire;
Other Schools in Illinois

Does your school offer technical or applied math for engineering
and industrial technology students?

yes_ 20 no 1

If such courses are offered, in what department are they taught?
Technology 3  Mathematics 13 Both 3 No Dept. Organ._1l

Does your school offer technical or applied physics for engineering
and industrial technology students?

yes 18 no 3

If offered, in what department are they taught?

Technology 2 _ Science 15 No Dept. Organ. 1
Is industrial experience sought in hiring instructors to teach
technical math?
yes 10  desirable, not mandatory_4  no_ 6 no answer 1
Is industrial experience sought in hiring instructors to teach
techniecal phygics?
yes 9  desirable, not mandatory 4 no 4 no answer 4
Are you willing to participate in later phases of this study

a) by distributing questionnaires to students in selected classes
in engineering and industrial technology and in transfer curricula?

yes 9 sample size less than 50 __ 3 qualified answer 2
no answer__4 no _ 3

b) by distributing questionnaires to instructors in math, science,
and engineering and industrial technology departments?

yes_ 15 = qualified answer 2  no answer 2  mno 2

Would you like to receive a summary of this study?

yes 16 no 2 __no answer _3



CHAPTER 1V
TECHNICAL MATHEMATICS AND TECHNICAL PHYSICS COURSES
AT ILLINOIS CENTRAL COLLEGE
The various mathematics and physics courses in the Engineering and

Industrial Occupations Division and in the Mathematics and Science Division
at Illinois Central College have been examined in order to detarmine
whether there are at present courses in the Mathematics and Science Division
which parallel, and could take the place of or be combined with, the technical
mathematics and technical physics courses. The various advantages and dis-
advantages of teaching the technical mathematics and technical phvsics in

the Mathematics and Science Division have also been weighed.

I. COURSES PRESENTLY BEING OFFERED

Gentk 101 offers fundamentzl arithmetic concepts for the student who
is deficient in this area, The Mathematics and Science Division is foering
a new course, Math 104, which appears to cover the same material. The two
courses use different textbooks; the main difference between the two texts
is that the book used for Gentk 101 includes a section of practicsal
applications to everyday problems not included in the text for Math 104.

Gentk 102, an algebra course for the student who did not take algebra
in high school or who needs a review at that level, appears to parallel
Math 106 quite closely. Both are five credit hour courses, they cover the
same material and use the same textbook, The main difference between thé
two courses is the pace at which they are taught, Instructors teaching
Gentk 102 teach the first portion of the course, the basic algebraic concepts

on which the student must later build, more slowly than those teaching Math 106.
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The later portions of the course are then taught at a faster rate in Gentk 102,
so that by the end of the semester, the same material has been covered.

Small sections of Gentk 102 and Math 106 were successfully combined this
gummer. Students from both divisions seemed to find the arrangement satis-
factory. However., the combined sections were taught from the Gentk 102 syllabus
by one of the technology instructors; it is therefore not possible to say at
this time whether the technology students could adjust satisfacteorily to the
pace of Math 106.

It appears that from the standpoint of course content alone, it might be
possible to combine sections of Gentk 10l with Math 104, and Gentk 102 with
Math 106, either in the Mathematics and Sclence Divisicn or in the Engineering
and Industrial Occupations Diviﬁioni Care would need to be tzken that the
courses were taught with manyfpractical applications, and in the nase of the
algebra course, the pace would need to be controlled so that all students
received firm gfcﬁnding in the basic ccncepﬁs.

However, there are factors to be considered other than course content.

The technology students develop a very close relationship with the instructors

in the Engineering and Industrial Occupations Division, and feel very free to

come to them for help. If the instructor teaching é particular course is not

free to help them, they do ncﬁ hesitate to ask for help from another member Qf
the staff. This "family" atmosphere is extremely beneficial in the basic

science courses, which lay the foundation for the technical specialties. It is

at least as important in courses designed for students who enter with deficiencies
as for those who enter with all necessary prerequisities., If these students are
unsuzéessful in their remedial work, or if they are made to feel that the aims

.gf technology programs are unwarthf3 they may be lost to higher education

forever.
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Gentk 103 Is a geometr, course for students who did not take, or who

need to review, high school level geometry, The sazme text is used in Gentk 103

and Math 107. However, Gentk 103 is a three credir hour course and Math 107 is
a five credit hour course. Math 107 covers the entire textbook. Gentk 103 does
not cover the chapters on set theory, inequalities, coordinate geometry, and
geometric loci because those designing the curricula felt that this material

was not necessary for technology programs.

Combining these two courses would mean that the technology students would
either have to cover more material than has been deemed necessary for them, and
take an additional two credit hours of geometry, or they would have to attend
the five-hour course until the material covered in Gentk 103 has been completed,
and not attend the final weeks of the semester. The chapters on set theory and
inequalities occur before other material which is included in Gentk 103, so
that either rearrangement of the material or a lapse in attendance time would be
nécessary if this plan were followed.

The first suggestion is the choice of the Mathematics and Science Division:
however, it is not in accord with the opinions of experts in the field, who
have stated in the literature that topics for technology st@dents should be
carafully selected and because of the limitations of time, should be restricted
to just those topics necessary. The second solution would mean that the technology
students would have to learn geometry at a more accelerated pace than they do at

present, It appears unwise to provide any further obstacles for students who are

already entering with a deficiency.
Gentk 104 is pre-technical physics course for the student who has not had
a year of high school physics. There is no comparable course in the Mathematics

and Science Division.

O
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Gentk 107 offers the practical application of geometry and trigonometry.
There is no comparavle course in the Mathematics and Science Division.

Gentk 135, 136, 137, and 138 are the technical mathematics courses.

They present carefully selected topics from algebra, trigonometry, analytic
geometry, and the calculus. Gentk 135 carries the student through the rudiments
~of analytic geometry, Gentk 137 proceeds just to a bare introduction to tbe
calculus, Gentk 136 is designed for those students who need elements of the
calculus. Gentk 138 is for the student who has taken Gentk 137 and finds that
he needs the calculus which is included in Gentk 136. Theég courses have been
designed in accordance with the recommendations of experts in technology
curricula. The topics have been carefully arranged in order to coordinate with
the technical specialties.

There are no comparable courses in the Mathematics and Science Division.
This division has suégested that Gentk 135 should be eliminated, and technology
students should instead take separate courses in algebra, trigonometry, and
analytic geometry. The rationale for this is that the students do not receive
a complete course in any of these subjects. Their credits, while transferable
to almost all four-year technology programs, would not be transferable should
the student decide to transfer to a four-yesar engineering program. The tech-

nology curricula, however, are not designed to be transferable into engineering

education to try to make them so, A disservice would be done to the majority

., of the technology students if, for thg saké of the small percentage who might
decide to transfer to engineering, all technology students were required to take
a minimum of three eredit hours cf_algébré, three hours of trigonometry, and
five hours Qt-aﬁalytic:gecmet:y; a total of eleven credit hours, instead of the

five credit hours now required by Gentk 135. It would not be pessible to start
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many of the technical specialties until at least the third semester of the
two-year curricula.

These courses could not be combined with any existing courses without
doing great damage to the technology curricula.

Gentk 112 and 113 are the two technical physics courses, offering non-
calculus based coverage of the same basic physical concepts covered in Phys 120
and 121, The approaches are not the same in the two series of courses,
however. 1In addition, Phys 120 and 121 are each five credit h@u; courses, while
Gentk 112 and 113 are each four credit hour courses,

Apparently when the courses were first offered, they were more similar

than they now are. At that time, both divisions used the textbook,

Fundamentals of Physics by Semat. However, the Engineering and Industrial

- Occupations Division found this book too theoretical, and changed to Physics

fér.Eﬂgineering Technology by Joseph, Pomeranz, Prince and Sachef, which

places more emphasis on practical applications., The Mathematics and Science

Division has also changed textbooks, and now uses The New College Physics by
Baez. The arrangement of topics in this textbook would not be satisfactory for
the technology curricnla. In addition, the presentaticn is at a higher level

of theory. It appears, therefore, that the two courses have become increasingly

divergent, and could not be combined without detriment to the technology curricula.

IT. ADVANTAGES AND DISADVANTACES OF TEACHIN{ TECHENICAL MATHEMATICS .
AND . TECHNICAL PHYSICS IN THE MATHEMATICS AND SCIENCE DIVISION §

A number of reasons have been suggested for placing the technical
mathematics and technical physics courses in the Mathematics and Science

Division. A discussion of these reasons follows.
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Economy. If courses from the two departments can be combined, an
economy- can be effected whenever sections are small. However, if the
technical mathematics and technical physics courses must still be offered,
it is no more economical to offer them in one department than in the other.

Jerry 8. Dobrovolny, Past President of the American Technical Education
Association, has stated, in a personal interview, that occupational programs
ére always expensive, that specialized technical mathematics ana technical
physics courses are necessary for a high quality technology program, and that
unless a school is willing to spend the money necessary for a high quality
program, 1t should not offer technical education at ali. R

Transferability. The Mathematics and Science Division has suggested

changing the technical mathematics courses in order to make them transferable
to engineering programs. However, the literature speaks strongiy about the
importance of designing technology curricula noi to be like transfer
curricula, but to serve the students who!plan to earn their Associate Degree
and enter the work force immediately. This is the aim of technical education,

and not to try to prepare students to continue on to the baccalaureate degree.

in the Mathematics and Science Division are specialists in these areas, they
are better prepared to teach these subjects at a highly theoretical and
ﬁigorous level than the instructors in the Engineering and Industrial
Occupations Division. However, another point strongly made throughout the
technology student, and that instructors who favor such an approach do not
make effective teachers in technology programs. Instructors with industrial

experience and a strong leaning toward practical applications are favored by

_the experts in technical education. The suggestion of the Mathematics aad

FoE )
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Science Division that the level of theory in the technical mathematics and
technical physics courses should be raised would seem to be in direct
oppesition to the recommendations of the experts in the field.

Better Integration of the Students into the Student Body. It is not

desirable that therggchnology students should feel isolated from the other
students on campus. Every effort should be made to achieve an integrated

student body. The suggestion has been made that teaching technical math-

aid this integration. This would nct be true, however, if the technology
students do not attend the same classes as the other students. If special
courses are needed for the technology students, the integration value of
having them in another division seems small.

It has been suggested that scheduling the technical mathematics and
technical physics courses in the same building as the other mathematics and
physies courses, even if taught by technology instructors, would help the
students to mingle between classes. This sﬁould be easy to arrange, since
classes are already scheduled in a variety of buildings. The overall
responsibility for the courses should, however, rest with the division which
teaches them.

A study of the catalog shows that at Illinois Central College, as at
most junior colleges, approximately twenty-five per cent of the course work
in the technology curriculs is in social science, communications, and the
humanities. This should be helpful in integrating the technolcgy students
into the student body. '

Curriculum Coordination is very important in technology programs, where

time is limited and topics must be garefully selected and arranged. The

O
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dependence of the technical specialt on the basic sciences makes
coordination in this area particularly vital. Several rearrangemenis have
been made in the three years that Illinois Central College has been in
operation. Such adjustments can be made more easily when the courses are in
the same department and instructors are in daily communication. Moving the
technical mathematics and technical physics courses to the Mathematics and
Science Division would not make coordination impossible, but it would make
it more difficult and less automatic.

Prevailing Practice. In the Illinois junior colleges which were

identified as having outstanding technology programs, the prevailing prac-

in the technology departments. This is in sharp contrast tr the practice
in the other schools in the dtate; in these schools, the prevailing prac-
tice 1s to offer these courses in the academic departments.

It has already been noted that the literature particularly stresses
that the faculty for technology programs should be éompletely involved in
the technical education philosophy and should have a practical background

and outlook. It appears that the selected schools recognize this n=zed.

.

Variety of Course Assignments for Instructors. The Mathematics and

Science Division is very pleased to be able to offer variety in the teach-

ing assignments for instructors. This undoubtedly helps the faculty to

remain alert and motivated. The same practice is followed in the Engineer-
- ing and Industrial Occupations Division.

Preference of Courses Taught. The second phase of this study investigated

ﬂm

faculty preferences in teaching various courses. It was found that

ERIC ,
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preferences of faculty members in mathematics departments are very
different from those of faculty in the technology departments. These
results have been discussed in the second portion of this report.

Industrial Experience of Instructors. If the criteria set forth in the

literature are tu be considered in placing the basic science courses for

the technology programs, the industrial experience of instructors in the two
divisions suaould be taken into account. This has also been investigated
and discussed in the second phase of this study.

Ability to Teach the Courses Satisfactorily. The Mathematics and

Science Division has stated the conviction that their instructors could

teach the technical mathematics and technical physics inm a manner satisfactory

to the Engineering and Industrial Occupations Division. The same is also
true of the instructors hired by the Engineering and Industrial Occupations

Division.

has already been mentioned in discussing other topies. It cannot bei
stressed too strongly, since in the eyes of the experts, these qualities
should underlie all others in the selection of faculty members fcr technology
programs, not only for the technical specialties, but for the basic sciences

as well. The attitudes of the instructors in the two divisions have been

evaluated in the second phase of this study.



CHAPTER V
SUMMARY

A review of the literature has revealed great unanimity of opinion
among the experts in technical education conerning the need for
specialized courses in mathematics and physics for technology preograms.
Such courses should ccnsiét of carefully selected topics, depending
on the particular needs of the curricula offered. GCoordination with
the rechnical specialties is essential. An applied approach should be

) used, with avoidance of too deep a level of theory. General coilege
mathematics and physics courses, or those designed for transfer

- curricula; are inefficient for teghﬁalcgy curricula, and therefore
inappropriate.

There is also unanimity of opinion concerning zhé desirable
characteristics of instructors for the technical mathematics and
technical physics courses. The experts agree that all instructors in
technology curricula should understand and be in Eympathy with the
philosophy of technical education. Industrial experience is regarded
as extremely important. Specialists in mathematics or physics who have
theoretical training only may be ineffective instructors .in technology
programs; instructcrs with degrees in engineering or science and with
industrial experience, as well as empath& for the pragmatic students in
such curricula, are preferred. Instructors should have acquired technical
knowledge of greater déﬁﬁh and breadth than the courses they are likely

to teach.

ERIC
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A survey of the junior colleges in Illinois revealed that all but
one school offers technical mathematics, and all but four offer techuical
physics. In the schools identified as outstanding in technical education,
the prevailing practice is to offer technical mathematics and technical
physics in the technology departments. 1In the other schools in the
state, the prevailing practice is to offer these courses in the academic
departments. The majority of junior colleges in Illinois seek instructors
with Industrial experience to teach technical mathematics and technical
physics courses; this trend is, however, stronger in the schools
identified as outstanding than in the other Illinois junior colleges.

At Illinois Central College, only two of the technical mathematics
courses and none of the technical physics courses are parallel in course
content to courses beiny offered in the Mathematics and Science Division.
In these two courses, which Are pre—techni~-al courses for students
enteriné with deficiencies, there are differences in the method of
teaching. 1In addition, psycholcgiéal factors relating to the philosophy
of the instructors ére important in all courses in technology programs;
the McGraw Report especially stresses the importance of attention to
these factors in the mathematics and physics courses. Students who enter
with deficiencies require at least as much psychological support as those
who have all tne prerequisites, if not more.

When the Divisiaﬁ Chairman of the Mathematics and Science Division
was interviewed, he suggested several changes to be made if the technical
mathematics and technical physics were taught in that division. These

were:

47



(1) Gentk 102 should be combined with Math 106

(2) Gentk 103 should be combined with Math 107; technology students
would then take five eredit hours of geometry instead of three
credit hours as they now do, in order that they should learn all
of the topics covered in the textbook heing used.

(3) Gentk 135 should be discontinued K since the credit for this
course is not transferrable te four-yz=ar engineering curricula,
and technology étudénts should take instead algebra, trigonometry
and analytic geometry in separate courses.

(4) Gentk 112 and 113 should be combined with the more theoretical
Phys 120 and 121.

{(5) The level of thecryfshould_bg reased in all the technical math-
ematics and technical physics courses.

(6) Technical mathematics sh@éld be taught by instructors with mas-

With one possible exception, the faculty members presently
teaching those courses would not be considered capable of
teaching them in the Mathematics and Science Division.
These suggestions are in contradiction to the recommendations of (L1
the experts in technical education. If they were implemenfed, the basic
science eourses for the technologies would be changed in ways which would

be detrimental to the entire technelogy program.
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APPENDIX A

GRAPHS OF ANSWERS TO QUESTIONS CONCERNING
METHODS OF TEACHING BASIC SCIENCES

IN TECHNOLOGY CURRICULA
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APPENDIX B

ANSWERS TO INTERVIEW QUESTIONS CONCERNING
METHODS OF TEACHING TECHNICAL MATHEMATICS

IN TECHNOLOGY CURRICULA
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INTERVIEW NOTES
In 1962 and 1963, Roney conducted interviews at twelve selected
schools participating in his study. All interviews w -e tape recorded to
insure accuracy of reporting. Answers to the following questions are here
reproduced in full:
1. Are the mathematics in these [technology] curricula specialized
to meet the requirements of technical curriculum or are they general in

nature?

2. To what extent are applications used in the teaching of mathematics?

3. 1Is the emphasis in mathematics on the derivation of equations

or on their use in the solution of problems?

TYPE: State College
STATEMENT: EHead, Technical Institue Mathematics and Ph?siés Department
The criteria used for determining the mathematics course content
are the mathematics concepts and abilities needed in the technical course
work in the technical institute. Topics included in the mathematics
courses are essentially the same as would be found in engineering courses.
This iﬂcludés the topics required for an introduction to calculus. The
seauence of topics would not be the same in all cases as in a more
complete engineering course.
Instruction stresses the application of mathematics in the solution
of practical problems. These applications are chiefly in mechanical and

electrical firlds. We have reduced the amount of formula derivation to a
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minimum and have gone primarily to the use of formulae. Students are not
rejuired to derive equations although they are expected to understand

derivations.
School B

TYPE: Comnunity College

STATEMENT: Head, Mathematics Department

All students except those enreolled in electrical and electronic
technologies take a common course. This course is applied mathematics
with problems selected from geverél curriculum areas. 'No attempt is ﬁade
to concentrate the applications in any one curriculum field.

Electrical and Electronics curricula include a three-credit
course in applied mathematics with the applications largely confined to
the field of electrieity.

By reason of the specialized design of these mathematics courses
they do not prepare the student fér advanced mathematics courses.

The three-credit applied mathematicé courses in the first semester
of each curriculum are intended to develop the student's ability to apply
algebra and trigonometry in the solution of problems. They are not
intended to teach mathematical forms beyond the fundamentals of algebra
and trigonometry.

Approximately seventy-five per cent of the students who enter the
téchnology programs take the pre-technology mathematics course offered

by the technology department. This is a three-credit composite algebra

ERIC - .. 97

T
al

bt st st AR
N

T




O

ERIC

Aruitoxt provided by Eic:

51

and trigonometry course offered for those who have not taken advanced algegra
and trigonometry in the high school.
In the electronics curriculum the applications used in the
mathematics ccurse are primarily electrical in nature. The course
required for the other technologies includes applied problems in
mechanics, electricity, heat, power, engineering economics and the ﬁse of

the slide rule.
School C

TYPE: Private Iechﬁiéal Institute
STATEMENT: Head, Mathematics Department
All of the mathematics taught in the CEQhﬂclogy curricula is selected
material. Basic preparation in mathematics through t;igcncmetryris
prerequisite for admission to the curriculum. This permits a concentration
on mathematiés applications, wherever they are needed in technical courses.
Teachers of technical courses :eview the mathematics forms that are

needed

s new applications are introduced.

©

Demands of technical education in design preclude "soft" curriculum

. in mathematics. For example, just considering the electronics curriculum,

apart from algebra which is used constantly, the most important operations
worked with, during the first semester, are probably, the J operator, complex

numbers, and their graphical representations.

1

Trigonometry alse has & wide applicaticn in electronics and is used

extensively in the solution of alternating current problems.



O

ERIC

Aruitoxt provided by Eic:

52

A working knowledge of logarithims [sic.] is essential fovr tackling such
problems as power gain, or the gain or an amplifying circuit, which may be
given in decibels. Another system cf logarithims [sic.] often used is the
Natural Systém, sometimes called the Napierian System. The Natural System,
using the base & instead of the base 10, will be seen many times in the

olution of transient circuits.

)

Exponential equations also get their fair share of treatment in
vacuum tube emission—-efficiency problems. Exponential equations may or may
not be met during the first semester, depending upon the particular curriculum.

Simultanecus equations will have to be dealt with when the electronic
student begins his study of Kirchhoff's Laws, and fhevenin‘s Theorem.

The use of the slide rule is mandatory. In addition to the basic
multiplication and division scales, it is advantageoué to be familiar with the
Jogarithmic and trigonometric scales,

The usefulness of scientific notation to expedite the solving of
involved calculations is well known. A combination of the slide rule and
scientifiec notation is a powerful ﬁethod of déaling with the large and small
numbers encountered in e;éétranigs.

All of the above mentioned mathematics will, in all probability, be

used during the first semester.

S;h@cl b

TYPE: Community=Technical Institute
STATEMENT: Dean of Instruction and Head of Mathematics Department

The mathematics program is in a period of transition. At the start of

this school year all specialization of mathematics in the first two courses
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was discontinued.
formerly they had been grouped in mathematiecs courses by technologies.

The criteria for determining mathematics course content is established
on the basis of decisions made by a curriculum committee. The primary
criterion is the mathematics needed for the techaical courses.

The corversion of mathematics from specialized courses to general
courses has created problems. With the present system, no attempt is made

/
in the first term to relate the instruction in mathematics to the spec%&ic
requirements of each technology. Actually some technical applicati@né are
used in the teaching.

An attempt has been made to provide beth the mathematics needed for
higher mathematics and the mathematics needed in the technology programs.

We may have moved too fast into higher mathematics. “Until this year we
sectioned students in mathematics courses by technologies and used selected
applications. This year we put all of our mathematics together in one
course. It simply hasn't worked. We Have had a forty per cent failure rate. .

From the standpoint of motivation of student it is probably better
to specialize the mathematics by cufriculum@

We spend little time in such things as fundamental identities in
trigonometry. There isn't time for this in the two-year program. The time

spent on derivation of equations must also be limited, to make it possible

to cover more topics.
School E

TYPE: Private Technical Institute
Endowed, Non-profit

60

Students from all technologies were sectioned together where
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STATEMENT: Dean of Instruction and Head, Mathematiecs Department

The general objective of this instruction is to provide the tools
necessary for technicéi study. It is not taught as a mathematiecian would
need it.

We cover the same topics as in a four—-year college program but not to
the same depth.

Electrical students do not cover moment of inertia and centroids—-the
civil and mechanical' students do.

Applications are used but not to the extent that éhe application
becomes an end in itself. One of! the problems here is that the application
may be so involved that the student loses sight of the mathematics concepts.
Also the instructor may not be competent to teach the applications. We try
to use applications that are basic—-those which the stﬁdent knows something
about,

We do not cover series. However, we expect to add this also in the
near future. We do not require the studen£ to do many derivations. We
present them. We would require the complete derivation of the theory of
limits and the basic obtaining of derivatives by means of the thecory of
limits and the increment method.

Slide rule work is taught in the first two weeks of the first term
but unless the instructors insist on the usé of thé rule, this is of little
value,

In differential calculué we don't need to be concerned with exponential
funcziaﬁs, We can make use of the integral calculus without using all of the

trick manipulations necessary for derivation. In our statics we don't need

(%1
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calculus but in the dynamics (second semester) we need both differential and
integral calculus. At that time we will show them the formula for an
integfation and go ahead and use it.

We are thinking of using a new mechanics book next year. This will

require more emphasis on vecter algebra in the mathematics courses.

* School F

TYPE: Community College
STATEMENT: Head of Mathematics Department

Mathematics courses are degigned to cover the mathematics needed in
technical courses. For our new program Fhat starts in 1963 we will zlso
indicate thé mathematics needed for an introduction to Qalculus..
(f* We do not include the follewing topics which would probably be covered
in a pre-engineering mathematics program: theory of equations, infinite
éeries§ and permutations and combinations. 1In trigonometry, identities are
not covered in depth.

The primary:. purpose of technical course work is to teach the student to
apply principles. |

My wview is that derivations have their place. The student has a
legitimate right to ask "Where does the equation come from?'" This should be
anticipated by the instructor in many cases. He should know where it is
logical to show the development of an equation within their framework of
understanding. This can be done withgut the use of caiculus in most cases.

At some point it will always be necessary to make some assumptions.
It is not the mechanical procedure of derivations that is important in

technical study. For the most part, formulas are derived under certain very

ERIC
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strict assumptions and therein lies the importance of derivations. If the
student knows what these assumptions are--and their limitations--he will be
able to use the formula sensibly.

The important aspect of formulae is that they are mathematical models.
No derivation should be given by the instructor in which the element of the
derivations are not understood. It is not always necessary that the student

@ able to do the derivation himself.

[iw'd

It is the use of the formula in its final form that is important to the
student, not the intricate steps in the derivation, which includes a thorough
understanding of the scientific assumptions that are a part of the development
?@f a formula.

An example in tne study of thermodynamics is the P. V. T. relationship
in an isothermal process dealing with the work done. The students will have
some idea of approximating the results to be obtained. This can be done with-
out the use of calculus in most cases, if the student starts with some knowledge
of pressures, volumes and temperatures as they apply to the model of a perfect
gas. JTn making a summation of the work done by all of these variables a
simplified approach using a S and £\ notation can be used to lead into an
integral form of a differential function. At this point the student must be
advised that a complete understanding of the integrative process can.be

obtained only by a knowledge of the calculus.

TYPE: Technical Institute
STATEMENT: Head of Mathematics Department
We teach a traditional sequence of mathematics with little specialization.

The text that is used does bring in applications and we try te pull practical
&) :
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problems from the technology teachers.

The topics covered in mathematics courses are about the same as those
in any college mathematics course. Some that are omitied in the technical
courses are higher order equations and infinite series. The sequence of
topics follows the textbook.

We find that the student has very little need for derivations. We
do not have time to go through long derivations. The student should be able
to follow a derivation; that is he should understand the steps in a derivation.
Perhaps he will not have mastered all of the procedures of mathematics

necessary for the derivations.

School H

TYPE: - State Land Grant University
Technical Institute Division

STATEMENT: Head of Technical Institute Mathematics Department

All of the math;matics courses are taught by the institute staff.

The mathematics courses are designed especially for technical study. The
criteria for the content is based entirely on the specific mathematics
needed in technical courses.

in the electronics curriculum the mathematics .is tailored for the
requirements of electronics séudy. Emphasis is given to vector algebra and
special forms of differential and integral calculus.

Another mathematics sequence is taught for all other engineering
technology curricula. In this sequence the applications are more general and
are taken from several fields of technology.

No attempt is made to cover all of the mathematics needed for a study

of higher mathematics.

t
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The mathematics needs of each curriculum are unique in some respects.
In electrical and electronics technology curricula we completely tailor the
mathematics. 1In all other curricula the mathematics is mﬁre general. We do,
however, emphasize functional mathematics. The ability to solve practical
ﬁroblems is more useful to the technical student than facility with pure
mathematics.

From the standpoint of the technical student he has a need for
identities and other basic lLaws only as a tool in learning. He should
understand their use but he may not need to be able to prove them, just be
able to follow their proof and understand. Practice with identities is needed,
however, if the student is to learn to use identities in .solving advanced
mathematics problems.

In the tra&itional college mathematics Qoursé they start with the unit
circle and from that they derive forty-three trigonometric identities. The
technical institute student does not nead to prove identities but he should
know how to use them. This doesn't require at all the same treatment that is
given in traditional courses. |

The usual treatment of simultaneous equations iﬁ college math is not
applications oriented. There is usually no discussion of the understanding
of simultaﬁecus equations as a statement of a real physical prcblem or the
interpretation vf the solution of a simultaneous equaticm and what it means.
The average student ﬁhc goes through this process comes out of it with
absolutely nothing except a method for mechanically solving equations. He

doesn't know what they mean. He doesn't know what the equations can do for him,

65




O

ERIC

Aruitoxt provided by Eic:

59

School 1
TYPE: State Land Grant University

STATEMENT: Members of the Mathematics Faculty including the Head of the
Mathematics Department.

The mathematics courses in the technology curricula are specially
designed for students who are [sic] mathematics and secience majors. Trigonometric
identitiez are covered but not to the extent needed for higher mathematics.
School J
TYPE: State Land Grant University

Technical Institute Center

STATEMENT: Head of Mathematics Department

The topics covered in formal courses in algebra and trigonometry are
essentially the same as would be covered in any collegé mathematics
program. The emphasis on certain topics is probably different, however. e
do not go deeply into such topics as: theory of equations, higher order
determinants, progressions, and series. Trigonometric identities are not
needed in our work to the extent that they would be covered in pure mathematics
courses, leading to engineering or the physical sciences.

We feel that too much spacialization of mathematics is undesirable,
especially in beginning courses. The student can become so wrapped up in
his field that he would not recognize applications in other fields.

Specialization is found in the two advanced courses taught for students
in the electrical technologies. Analytic geometry and calculus are taught in
these two courses using selected applicaticns illustrating electrical circuits,

characteristics, and electrical phenomena.
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The methods of instruction used in mathematics courses are somewhat
different from those used in the more traditional college mathematics classes.
The technical institute student is not interested in theoretical mathematics.
His mathematics has to mean something to him. 1

We make extenéive use of applications as an aid to learning. Cur
applications come both from the textbook and from problems submitted by the
several departments. It is in the use of applicaﬁions that our iastruction
differs from general college mathematics.

School K
TYPE: Private Church Supported
University

STATEMENT: Head of Mathematégs Department

(ft The first and second semester courses in mathemstics are general in
nature since they serve all curricula. They are not designed especially for
a particular curriculum. The algebra and trigonometry have much the same
content as would be found in any college mathematrics courses. Analytic
geometry and calculus courses contain selécted topics and are introductory
in nature rather than comprehensive. |

The primary difference between the mathematics prcgram'in the
technical institute and the more traditional college courses is in the

instructional methods used. We use applications where possible, This meens

H

that we cannot insist on a high level of competence in the manipulative skills
of mathematics. It is more important for the technical student to be able to

use a formula than to be able tc derive it.

O
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In the sccond and third term courses the toplcs are selacted. Time
does not perwmit a complete treatment of analytic geometry and calculus.

This is particularly true in the electronics technology course where the

applications are chosen almeost entirely from practical electrical probleus.

Schoel L
TYPE: Private Technical Institute
Endowed, Non-profit

STATEMENT: Head, Mathematics Department

Mathematics courses for each technology cover the same topiecs. In the
second and third semester courses, students are sectioned by technologies.
This permits the use of selected applications in each section and special
emphasis on topics that are most used in each techﬁci@gy.

One characteristic of the mathematics in technology curricula is a

'

lack of time for the derivation of all equations. The objective must be to
get the student to be able to use as many equations as possible with as good
an understanding as possible of their origin.

The technical institute student is usually not interested in mathematics
except as a tool. He is primarily interested in what mathematics can de for
him.

Curve Sketchipg is an example of applications in mathematics. Curve
sketching has been introduced to help the student understand the significancé
of iathematieal concepts., Exampléé We bave one descriptive problem which
syntﬁasizes the work in graphical calculusf The data taken from an experimental
rocket firing. The student is gi?en_the“velocity;jfrom éﬁis he determines the

; altitude, the acceleration, the interplay and relation of all factors, with a
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number of answvars being determined by slopes or by areas. The student finds
that some methods are inherently more accurate than others—-that a choice of

methods is possible.

Adapted from Maurice William Roney, An Analysis of the Interrclationship of
Mathematics, Science, and Teclinical Subject Matter . in Selected Technical
Institute Curricula (Doctoral dissertation, University of Maryland, 1964)

El{l\C ' €9

PR T
Aruitoxt provided by Eic:



APPENDIX C

ANSWERS TO INTERVIEW QUESTIONS CONCERNING
QUALIFICATIONS OF MATHEMATICS TEACHERS

IN TECHNOLOGY CURRIGULA
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The following quotations are the answers given to Roney to the
question, '"Are mathematics teachers specialists in mathematics or are
they drawn from the staff of the technology departments?" 5ix schools

responded to this question.

School A

TYPE: State College

STATEMENT: Head, Technical Institute Mathematics and Physics Department
Mathematics teachers are not specialists in mathematics only--

most have degrees in physics and also teach physics. We need a broader

technical understanding on the part of our math teachers. We have no

math specialists and we feel that this is very signifieant, in that the

math can be related t- the needs of the student in his technical study.

School B

TYPE: Community College
STATEMENT: Head, Mathematics DePartmeﬁt

All mathematics instructors are members of the engineering staff
and have engineering backgrounds. It is fundamentai in the teaching of
applied mathematics that the teacher understzud and appreciate the need
for mathematics and be also to answer questions about them. It would be
extremely difficult for a teacher with only mathematics as a background

to do_this;



O

ERIC

Aruitoxt provided by Eic:

School H

65

School F

TYPE: Community College
STATEMENT: Head, Mathematics Department

Our teachers are specialists in mathematics, although at some
times it is necessary to borrow teachers from technology departments

in order to handle heavy loads.

TYPE: State Land Grant University, Technical Institute Division
STATEMENT: Head of Technical Institute Mathematics Department

We prefer to have mathematics taught by men with technical training
rather than by mathematics majors. It is necessary to. relate the mathematics
to the solution of practical technical problems wherever possible. The
Teachers who have only a mathematics background often cannot make the

necessary applications.,

School J

TYPE: GState Land Grant University
Technical Insitute Center

STATEMENT: Head of Mathematics Department
Mathematics teachers are specialists, Most of our staff have majors

in mathematics. We do not draw from the technology departments for our teachers.
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i

TYPE: Private Technical Institute, Endowed, Non-profit
STATEMENT: Head, Mathematics Department
Most of the mathematics teachers have engineering education and

experience. On occasion, teachers from technology departments teach

mathematics classes. We prefer to have mathematics taught by men who have

engineering backgrounds. Men who have only mathematics as a background

often cannot relate the mathematics to the students' needs.

Adapired from Maurice William Roney, An Analysis of the Interrelationship of

Mathematics, Secience, and Yechnical Subject Matter in Selected Technical
Institute Curricula (Doctoral dissertation, University of Maryland, 1964)
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GRAPHS OF ANSWERS TO QUESTIONS CONCERNING
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ILLINOIS
CENTRAL S e
PUBLIC JUNIOR COLLEGE DISTRICT NO. 514

F.0. BOX 2400 = EAST PEQRIA, [LLINOIS 61611 & TELEPHONE: (309) 694-1421

IR T A T

July 30, 1970

Dean of Instruction

Wabash Valley College

2222 College

Mount Carmel, Illinois 62863

Dear Sir:

In connection sith my graduate study at Bradley University, I am currently
conducting a study of the practices in Illinois Junior’ Colleges regarding
the mathematics and physics courses offered for students in engineering and
industrial technology programs, My immediate interest is in finding out
whether technical or applied courses in mathematics and physics are offered
in junior colleges, and if so, in what department.

As the study progresses, I hope to explore the opinions and experience of
instructors in both the technology and academic departments, and the
attitudes and aspirations of selected students in each of these areas. All
questionnaires can, of course, be prepared anonymeously. ‘

Tue cooperation of your school in this study would be most helpful in
developing a comprehensive picture of current practices in Illinois., I
would very much appreciate the compietion and return of the enclosed
questionnaire. A place is provided for you to indicate whether you would be
willing to participate in the later phases of the study described above.

Very truly yours,

Mrs. Richard Doversberger, Instructor
Engineering and Industrial Occupations Division,
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Questionnajire Concerning Mathematics and Phyvsics Courses
for Technology Programs

l. Does your school offer technical or applied math for eagineering
and industrial technology students? - ves . no_

2. If such coureses are offered, in what department are they taught?
Mathematics Department _ Technology Department_ __

3. Does your school offer technical or applied physics for engineering
and industrial technology studentse? yvesg 7 no_

4, 1If offered, in what department are they taught?
Science’ Department_ _______ Technology Depariment

5. 1Is industrial experience sought in hiring instructors
to teach technical math? to teach technical physics?

6. Are you willing to participate in later phases of this study

a) by distributing questionnaires to students in selected
classes in engineering and industrial technology and in
transfez curricula (sample sizes of about 50 desirable)?

ves no_ - :

b) by distributing questiomnaires to instructors in math,
sclence, and engineering and industrial technology departments?
yes__ no_______ .

7. Uould you like to receive a summary of this study?
yes_ no

Name of School

Approximate full-time enrcllment

Names of pefsansrtg whom futuie correspondence should be directed




