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THE CO-CFERATIVE PLAN CF ENGINTZURINIG IEDUCATICH
SPECIFIC 1Y APPLIED.

INTRODUCTICY »

One of the most significant trends in Americen industry during
recent yeurs has been the growing attention that is being given by in-
dustrial executives to the problems of porsonnel end perticularly to
the training end development of men-power for their organizations.
Changes in industrial orgenizetions and methods have lessered greatly
the opportunity for development of employees in the reguler processes
of industry. is a result, the problem of obtaining properly trained
personnel for the more highly skillod end more responsible posi-
tions has beccme one of outstanding importance.

For & great many yeers education hes been regarded as a thing
apart from industry. The uccd for the development cf young people
a3 they grow up has been recognized as a problem to be delegated to the
schools and colleges. It nlso has been recognized that there is need
for the develooment of men for industrial operations, and this has
be:=n regerded es the problem of the shope The first has been thought
of as "education", the second largely a matter of "experience",

With the rapid growth of industry and the increased emphasis
upon meghinery and highly specialized methods and systems, diffi-
culty hes been experienced in both the school and industrial sides.
Graduates of schools and colleges, even enginecring colleges, fre-
quently find difficulty as they try to adopt themselves to the highly
Speelclized orgenizeticns in which they must find their place. They

lack experience end specific training.
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On the other hand, within industry the securing of employees
for positions requirirg skill and ability, end éarticularly leader-
ship end executive ability, hes become a vitel problem. Industry
needs a ccnstant supply of recruits of "education" vnd is also faced
with the problem of neking adoquete provision for the development of
eriployees within its organizations, ircluding the recruits, to meet
the demcnds of present highly specialized conditicns,

Out of this condition, there hes grown & movement in organized
research, experiment and develonment in the field of industrial per-
sonnel, corresponding in a measure to the organized research, design
and ezperimental work in material products. This newer movement is
not without promise that in the future it may produce results compareble
in importance to the great advances that engine-ring research hes brouht
to American industry.

In this movement, recognition has becn given to the importance
of ncademic and technical training as wsll as prectical experience
in the development of industrisl persomnnel., It is resulting in pro-
grams of various forms including trainirg in the more highly skilled
trades, training for positions requiring speciel technical ability,
programs of training for college gradustes, forcmanship and executive
training progrars, and a growing emphesis in recert years upon treine
ing of young men of future potential, In this latter work, increas-
ing attention is being paid to the co-cperative principle of eduecation
and training.

This paper presents in cutline a develcpment of this charecter
end of some of the more signifieant festures of en application that

has been made of the co-operative prirciple in a comprehensive progran



of education and training for the orgrnizutions and employees of
the General Yotors Corporation. It has been the privilege of the
writer to orgrnize and direct the operations of this progrem durirg

the past ten years,

ORIGIN fWD DEVELCIEENT CF CC-OPUR.LTIVE EIGINELRING EDUCATICN,.

Before discussing the progr:m referred to, it will be helpful
for purposes of background to trace briefly the origin end early
history of co-operative engineering, outline its fundamental prin-
ciples, and summarize the advintages to student and industry which
have been claimed for it by its advocates,

It is generally agreed that the co-operative plen as applied to
enginecring education, had its inception in the work of Dean Ferman
Schneider at the University of Cincirnati beginning in 1906. The
basio idea of combining practical experience with theoretical train-
ing wus not entirely new, It had long been advocated as a desirable
educational method, and a number of early efforts are on record,

The so-called "Sandwich Plen" aprlied to engireering apprentices in
Scottish industries is one example, and Dean Schneider himself is
euthority for the statement that the plan is so very old that it can
be traced back to Julius Caesart's engireers who introduced the train-
ing for architecture.

These early efforts did bring about a certain combination of
theory and prectice, although the plan was little more than an idea.
At Cincinnati, the plen was first introduced as an option in the
regular curriculum a2nd was elected by a relatively small proportion

of the students, There followed years of development characteristie



of a pioneer moveuent, a plan grodually establishing itself first as
a promising experiment end then as a recognized part of the pro-
gram cf the University., In 1919 the all-resident engineering curri-
cula of the University of Cincimneti was discontinued =nd it beocame
entirely co-operative,

In recent years the nurber of co-cperative engineering schools

hes inoreased to twenty-four, or epproximately 157 of the educational

institutions of college grade which offer curricula in engineering,.
The number of students enrolled in co-overative courses is also

not far from 157% of the total enrollment of engineering students in
the country. Thatever may or may not be the merits of the plan, it
has passed through the psricd of trial end now has a definite place

in the field of engineering educetion.

PRINCIPLES ZMD CBJECTIVES.

The co-operative plan as applied generally to engincering edu-
cation, is, of course, based on the principle that the engineering
student should obtain practical ex-crience as well as theoretical
technical training ond that these two should be given "concurrently
and co-ordinated",

Ce Fo Kettering in discussing co-operative education some time

ago, steted that modern psychology teaches theat experience is not

merely the best teoacher, but the only possible teacher, All that any

instructor can do is to select end provide the conditions necessary

for appropriate experience and to make the most of them. The ignorant

is changed into the learned by means of the utilization of proper ex-

perience.

There is no conflict between theory end practice. The most
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veluable experience demends both, and the theory should supplement the
practice., The environment most conducive to securing the most valu-
able experience is in the work-a-dey world, but this is the environ-
ment in which men often becore engulfed in the prectical and neglect
the theoretical. Advuncement is dependent upon the prover utiliza-
tion of practical and theoretical experience -- upon practical ex-
perience which is adequately interpreted.

Co-operative education attempts to accomplish this by alternate
periods of work end instruction., Under the usual plan, the students
are divided into two sections, one-half of the students during a
given period being at work obtaining a prectical experience while
the other half are receiving instruction at the school., 4t the end
of the period the conditions are reversed, those who were in school

going to work and those who were at work attending school,

ADVANTAGES CLAILED FOR STUDENT AND INDUSTRY.

The edvoantages which this plan seeks to bring to students end
co-operating industries have been variously stated by advocstes of
the plan, These statements were sumsarized by the Society for the
Promotion of Engineering Educetion in its recent survey, as follows:

To Student --

The Co-operative plen provides systematically co-ordinated
instruction in principles,and practical treining in their applica-
tion. The relationship of theory to prectice is shovm. The student
is trained in the use of knowledge. Respect for and interest in the
prineiple is thereby increased and the learning procegs is accelerated,

Mery detalls and methods of prectice which cannot be taught adequately

Se



in the classroom are lcarned in industry.

Pericds of prectical industrial experience develop the student's
personality and strengthen his churacter. His courage, resourceful-
ness and stemine are testcd; his sense of responsibility is brought
into play; self-ccnfidence #nd iritictive are developede The student
lenrns to see things in thelr true light and to verlue them according-
ly; in particular, he is more likely to arpreciate the value of his
education,

Practical work is the best form of educational and vocotional
guldance, The student acquires a knowledge of ono or more lines of
work through first-hand experience., HKe is thus cble to choose his
field of work with some discrimination and is prepared for tronsi-
tion to practical life.

Through intimate contacts in industry, the student obtains on
insight into lsbor problems cnd a knowledze of the reucticons and psy-
chology of the working mon. FHe thus learns to wppreclate and respect
the problems ¢ f the men.with whom he works and may subsequently di-
rect, The best time to acquire this point of view is while still
young.

The student learns to got along with others, to work under super-
vision, to follow instrvetions and to abide by the decisions of his
§upcriors. Thus from-the discipline of obeying instructions, hé
learns how to direct the wvwork of others,

The student learns business organization and procedure through
actual observation and practice., He is brought face to face with the
economic as well os with the technical side of manufscture and en-

gineering, He also observes and leairms up to date shep prectices and
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methods.
In addition, the co-operztive plan ernables the student to earn

a large pert of his expenses,

To Co-opereting Industries --

An opportunity is afforded to try out the students, to observe
their ability snd tr=its of character and to choose those of greatest
promise for peruanent employment. The students are more easily assi-
mileted into the organiznticn and are inculeated with a spirit of loyul-
ty to it.

Co-operative students may be placed with small industrial coi-
cerns which do not se¢ the necessity or edvantage of employing tech-
nically treined men. Such firms are educated to the wvalue cf tech-
nically trecined personnel and of scientific methods, 2nd are thus in-
cluded emong those benefiting from results of engineering cducation.

Industries heve found it more difficult to obtain suitable per-
sonnel for the opcraticns of plants and processes than they have to
obtain competent designers, The co-operative plen furnishes men
having a backzround of experience and point of view which is Irdispen-
seble in the line of operating worke. Technic2lly trained men will be

required more nnd more for work of this character,

TEE PLAN IN OPER.TION.

In thus emphaslzing the principles of co-oper-tive education ond
the advantages claimed for it by its advocutes, it is, of course,
recognized thet the full sccomplishment of the objectives outlined de-

pends upon a cereful organizetion of the school and plent phases of



the co-operative progrem and e close ccrrelaticn cf the technical
treining and practiccl experience obtained by the student. In onera-
ticn the degree to which this has been accomplished by different ine
stitutions has varied from cases where the co-coperative work anneared
to have had little value aside from providing an earning power to

entble the student to continue his college work, to cases where there

8.

have been well organized school ernd plant programs, closely co-ordincted,

fmong the factors influencing the effectiveness of the co-opnecra-
tive progrem, none is more fundomentally import:nt than the relation-
snip between the school end the pl-ont and the relationship of the
student to the schcol and the plent., In sdopting the co-operative
principle for the part of its educational program dealing with the
treining of young men of future potential, the Gener-l lNotors Insti-
tute of Technology hns had the advantage of unique relationships
which gave it a very constructive setting,

Tre program of whet is now the Generel lotors Institute of Tech=-
nology wes originated for the industries of Flint and wos orgenized
as the Educational Depertment of the employees! orgwnizetion (now
knovm as the Industrial ilutual Association) with the sponsorship of
the manufacturers association consisting olmost entirely of the mena-
gers of the industries of the city. It thus hed a close and construc-
tive relationship with the managements of the industries with which co-
operative relations were estublished, and clso with the employed per-
sonnel of those industries through its connection with the employees!

organization,



BEGINIIINGS CF THE I'RCGRUGL.

The Co-operative Ergineering Course of this institntion is an

outgrowth of the foremanship development preogrua corigineted for Fliat

under these auspices in the ecurly stages of the foremanshlp troining

h) £}

movement cnd contirued and extonded ws cne of the pioncer pregr: s iu
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vhe fleld, Tris forenmanship progrem wias developed vwith the active co-
operation of an advisory comittec cf leading executives of the plants,
«fter it was well established, consideration of the problem of poten-
tial for future responsible positions led to several yeors of wha
was reelly research end experimentel work in this branch of training,
and firelly to the esteblishment ¢f the co-cr2-otivoe progranme

The develcpment work was started without cny przconceived idea
as to the nature and extent of the training thet would be required.
It was approzached from the standpoint of the plant and the require-
nents of the positions, toth present end jpotential, for which train-
ing should be given., As finally organized, it consisted of a four-
year program of college grade for admission to which high school edu-
cation, or equivulent, was required.

The pcriods of alternation were set ol four wecks, and from the
begimuing the principle was established that the students would tbe

selected by the plants in co-croration with the Institute. The first

two yeers of the Institute progruem covered the fundamentals of engineer-

ing,und during the last two years major emphasis was placed upon the
principles of industriel enginsoring and their application to the
manufacturing phases of the automobile industry. ‘ork schedules were

orgrnized for the plant poriods, in which careful consideration was
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civen to correlation with the Institute treining end the accomplisi-
ment of the fundumertal objective of the program.

This objective or aim of the course as originally expressad wes
"to devolop an engineer with training in both the theory of enpinecr-
ing and its procticel spplication in the factory, so that the student
fits himself for wvurious types of enginesring positions in the in-
dustries with such a foundation that as he gains experience, he might
qualify for responsible positions of an executive type."

The first class was sturted in the fall of 1924 and consisted of
twvonty students. The following year the entering class numbered thirty-
oight, The three General Motors units in Flint -- Buick lotor Company,
Chevrolet Kotor Compony, end A C Spark Plug Company -- co-orerated ,
end during the first year the Flint Varnish snd Color Viorks also co-
operated.

It was during the second year of the co-operative program that the
General Motors Corporation became interested in the Institute, provided
a campus of appro#imately ten acres, a building of sixty thousand
square feet of floor spuce (since increased to over cne hundred thousand
square feet) and arranged for the extension of the program to all the
Divisions of the Corporation undcr the present nume.

During the four years since that time the Co-operative Engineering
program has been rapidly extonded.® Fractically all the Divisions of
the Corporation are now co-operating, the number of students hes in-
creased to over six hundred, snd there has been an extensive develop=-
rent of the program to take full adventage of the close relatiocuship
between the Institute and the Divisions of the Corporation in making

the training as effective as possible., The balance of this discussion

10,



will deal with the more significant features of the work of develop-

ment and of the prozram in its present form,

PRELIFIIARY REVISED AND EXTELDED FROGR:.

The program in its present form is the result of on extensive
study end investigutlon of the engineering curriculum snd, in fact,
the entire program in the light of the experience of the first six
years and its relation to the verious Divisions of the Corporation.
The originel program had boen orgonized for the industries of Flint
and then extonded to the entire Corporation. The aim of the study
wes to make such revisions and extensions as were nccessary to serve
more adeguately the nceds of all the Divisions of the Corporation.

This study was initiated vith a ccmmittee of executives and
engineers from the plents, asnd resulted in setting up a preliminary
progrum in the general form indicated in Chart I,with a correspond-

ing preliminery schedule of courses,

It will be noticed that this program divides itself into tiwo main

parts:
(1). The first two years designed to give a basic engineering
training followed by,
(2) The third ard fourth years offering the checice of three
courses: Pleant Engineering, Industrial Engineering, cr
Product Engincering, the latter divided into twq sequences

covering the Body or iutomotive phrses of the work.

In planning the pregram, it was recognized that to be cf greatest

value, it should be flexible to meot the varying conditions in the

training problems of the Divisions of the Corporation., In some cases,
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conditicns would meke it advisable to enter stuvdents for periods less
than the full curriculw, For examplé, students night be entered for the
first two years of basic treiningze In other cases plant conditions or
the situaticn and training of the student might moke it advantageous

to both plent and individual to arrange for the corpletion of the co-
operative training at the end of a period cf work such as the first,
second, or third year,

It Las been cormon experience in all schools that a certain number
of students find it either desirable or neocessary to le-ve before the cam~
pletion of their courses, It wans the eim of tle develcrrernt of the pro-
grem to give all students wiho, for any reason, would be leaving bhefore
the canpletion of the full course, consideration in tlieir training pro-
grem so that they would be propared for effective emplcyment in the
plants at the end of any school year, in generel increasingly so with
the number cf ye-rs spent iu the progrem.

The zrecgrem, therefore, wnms planned to provide in the first two
vears & treining of such a ncture that the student who ends his course at
the end of this period mny be prepared irmediately for work of a tech-
nical nature, and in some coses for skilled m~chanical, or minor suner-
visory pesitions,.

Similarly in the orgonization of the curriculum for the first year,
attention was given to providing the student ending his course at this
point with a well rounded training of practical wvalue for employment in
mechaniocal end in somn cuses detail drafting work in the plints,

The curricula for the third and fourth yoors vos laid out to uecet
the objectives which their ncmes would indieete, end, in addition, rive

consideratiocn to the orgonizetion of the third ye~r subjects so as to

provide the rost effective tr-ining for the student iwlio finds 3+ alo:a-



able to terminnte his course ot tle end ¢f this year.

Termiral points were thus provided at the end f the first,
secord, ond third yenrs, making the progrom flexille as tc time, The
different secuences fcr the third ~x»d fourth yonrs, and in scre cixses

t flexivle 28 to

detail course orzonizotion, were desipned to make it
subject matter. At the smuiz time the curriculum wes, of course, so

planned as to provide a progran of consecwiive yeers in which ecch

builds cn the foundation laid by the preceding yeur.

TLN CT T20CRIT DRVELCITMNT,
In the work ¢f progran develovment, it wes recosnized --

(1). Thet the purpose of the Institute is to serve the Divi-
sions of the General I'otors Cerporation, 2nd the vork
of progrim develorment, threrofore, should Le co directed
in the first plese as to mect the nsuds rnd ohjectives of
all tha Divisions insofer as they could be determined,

(2). Thot the course orgonizstion should be so directed that:
(a) The material covered in each course should be of
sreatest funetional value corsidered frowm the stendpecirt
of the training the student needs to meot the demands of
his sttustion in the plsent,

(b) The instructicns given in each department should be
so correlated with thet siven ir other departments ard
the experience goined %y the stuiont in the plant as to
form e unified program of moslamim Taluc,

The work of curriculum develoument, therefore, nuturally divided it-

self into two parts --
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(1) - zeneral survey to determine the nceds end ohjectives of

the Divisions with reference to Co-vpzrative Enginecering

4]

and the extent to which they needed to evail themselves of
the varicus fextures of the rcvised programe
the

(2) The work of detuil course orgeaization in accord with

findings of the plant survey erd tio chjectives cutlined

TLAT SUNVEY .

A general plent survey therefore was conducted. Confererces

were neld with the m:nogenents of the Divislous covering points
resarding which informmtion was needed for an intelligent debuil
prograom develorment, These points, in a general way, moy be swi-
marized os follows:
I, Ty'res of Students snd Methods of Seletion.
(.1) Criticisns ond suggestions growing out of experience
to date,
(B) Types of entering students to be selactnd by the
Divisions,
(C) Stindards of sclection and methods uscde
II. Luwber (approximate) of stndents (graduates) needed aniuelly
who have conpleted two or the full four yoars of the program.
(The one rnd thrze-yecr terminals were for the purpcse cof the

survey considered speciel cases.)

(3) Depertments of work to which they will be assigned



on completion of their course.
(1).Types of beginuing jobs in euch deprrtuent,
(2) Ytost probabtle types of jobs in euch depurtment for which
it is desirable that they cualify in the future,
() duaber of those carried through four yeurs ascizned to --
(1) Plent Enginceri-g
(2) Incdustrial Togineering
(3) Product Tusiueering.
(D) vork Schedules for men in euch branch of the program.
(1) Variatious from regular schedule for first two yoors, if any.
(2) Amcunt of bhasic and general shop treining in last two yenrs,
(3) Specinl treining directed in field or department of work for
which student is being truined,
(E) Curriculim,.
(1) Points of specinl exhasis ia gereval and basle courses.
(2) Special emphasis desiruble for all or any groups of stu-
dents of Divisions.

Growing out of thesn confercuces, a deotuil survey was institnted
in the depariments in which co-operative engineers of the right type
might be pleced to advantage upon completion of their training. This
survey covered not cnly the types of jobs for wlich the student wmizht
be expectad to qualify ultor corpletion of his training, but slso the
suggestions of the head of the department as to points that should be
erphusized in plant svork schedules and in courses of instructicn at
the Institute in order thet the student :aight be preparcd for the work

of the derartment,

o N TAR v
In scre Divisi-ns the department survey hes led to the Iormacion
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of more or les. fornz2lly cry.nized cconwibtees or conneils of depart-
ment hends for joint ccnsideration of the truining problem, follow-up
and improverent of the progrwa in the light of experience. Ini other
cases the managenent itself perforias this function.

The deprriment survey has accomplished a nwnber of import-nt

results.

(1) It hes set up & "training pattern" for each Division with
raference to the Co-operative Engjincering progrii,

(2) It hos provided definite information and susjgestions of
department hends as to the pnlont end Institute pheses of the program
to serve as a basis of program impreovement.

(3) It has enlisted the interest and co-oneration of the :en
through whom the progrim must fuanction, if it functions at all and,

therefore, a mens through which it nty be improved constantly from

year to yeur in the light of e:porience,

DEVELOPLENT OF PROGR.II FOR 1930-31.

Wwith the findings of the plant surveys orgonized and related
to the preliminery progrem as a basis, the revised snd expended
Co-onerative Engineering program has been orgenized in finzl form for
the year 1930-3l. The objectives were revioewed end restated, the
schedule of courses in the curricula wes arranged with each course
outline fully deteiled, and the plant phases of the program given
careful consideration., A Manual covering points and procedures in-
volved in the plant pheses of the program and their co-ordinaticn
with the Institute training,has been issued and clso a Standard Prac-

tice for student co-ordination reports,

16.



The cardinal point kept constently in mind in this develop-
ment has been to so formulate the program as to best serve all the
Divisions of the Corporation by providing a training for the stu-
dents covering the essentlal technicel fundamentals and practical
training closely correlated with plent cornditions and work so as
to prepare him to meet the demends made upon him by his Division.

Fortunately it has been possible in one progrem as finally or-
ganized (see Cherts I to V) to meet, with one possible excertion,
every important objective indicated so far either by the idvisory
Committec or through the plant surveys. The one possible exceptiocn
needs further study ond may require either a number of electives or
another third and fourth year sequence to adequately provide for it.

The survey indicated that the Industrial Engineering Sequence
is still the importsnt field from the standpoint of numbers, with
the Product Engineering and Plant Engineering following in order.
Considerable interest is indieated in the possibilities of the se-

quence in Body Engineering. A field for a considerable number of

17.

two-year men and some three-year men was indicated, as well as for the

four-year men. The total figures from the survey (not entirely com-
plete) are: two-year men, 64; three-year men, 12, (Industrial En-
gineering Sequence); four-yeer men, (Industrial Engineering),179;
(Product Engineering), 41; and (Flent Engineering), 18, These figures
are oorsidered relative in character, Actual annual requirements
depend upon factors, many of which ere wveriable. These factors are

considered when the annuel quotas are set each yesr.

PURPOSE OF TEE PRESiNT PROGRAli.
The statement of the purpose or objective of the progrom has not

been changed greatly. As now stated, "The purpose of the Co-
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operative Engineering Program is to give yocung men entered in the course
by Divisions of the Corporation, & training in both the theory of
engirecring and its practicel application in the fuctory, so thet

they will be prepered at the canpletion of their course for positions
in varicus phases of work in industry with such a foundation that,

as they gain experience, they m:y develop end quelify for more respon-

sible or techrical positions in the future,"

RELATICISEIP CF TIT STUDSNT TO THR PLIXNTS AWND TIE ILSTITUTE.

The reletionship of the students to the plants and to the Insti-
tute remains unique and of such a character as to ccrtribute to a
close co-ordirction of these tvo tgencies of training, Students ad-
mitted to the course are selected by the Divisions of the Corpcruaticn,
in co-operation with the Institute, and throughout their cosurse are
recognized at the Institute und et tlie plant as employecs of the Di=-
visionsin training for future rcspensibilities in their orgenizotions
rether thon studonts of the Institute for whom arrangenents have
becn mede for certain pructical experience in the plants. This rela-
tionship is fundamentel in the progrom es orginized and is a most

important factor in the eflectiveness of the training that is given.

TIE CUXR:ICULA.

The courses included in the curricula have been carefully planned
and arranged with due considerstion to instruction results, adminis-
tration and employubility of the student. Emphasis hes been pleced

upon mrking the program flexible and readily adaptable to voried
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conditions as to students or plants.s Full advantage hes boen taken
of the sugsestions =nd advice of interested ergirecrs, technical
experts ond exccutives in positions to eveluate, from a plent stond-
point, the essential requirements for their special fields. These
sugrestions have been particulerly veluable in the applied phases of
the progrom,

The resulting curricula has e nwiber of features which are worthy
of mention.

Reference has alreedy becn made to the emnloyability of the
student at the end of any year, with increcsing effectivoness os
the years advance, This is accomplished through emphasizing subjects
of a very practicel nature in the beginning years, without omitting
any of the essenticl fundamentrls of engineerirg and also by a re-
arrangement cf the order of sequence of subjects as more usually
given,

For exmaple, the fundamentals of chemistry and that part of
physics dexling with the principles of mechenics are placed in the
first year, with the rosult that the student is equipped with those
fundnrentals of the subjects of most probeble vrlve, should he find
it desirable, expedicnt or necessary to terminate his ccurse et Lhe
end of the first yecr,

The science courses of physics ond creaistry are continued through
the seoond ycar with similar considerations for the student who might
terminate at the end of thut year, as well as for preparation for
following sequences of courses, Emphasis in these and other advenced
courses has been pleced upon the tie-in with other departments of work

end the correletion of the principles of the physical sciences in thecir
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various branches together with their practicel applicution to
engineering end industry.

Mathematics courses have becn crginized on a flexible unit
basis with attention to correlation with other covrses, particular-
ly science, shop, end drewir_, end with the introduction of engineer-
ing problems obtained from the plants end other depertments.

Vore then usuzl attention has bzen given to mechanical drawing
and opplied courses in this field, and to the use of practical prob-
lems from Divisions with which the students co-operate, so as to
make it possible to defiuitely tie in his training with the practical
types of work met with in the plant of his division. Attention has
been given to the craftsmanship side of these courses as well as the
technical,

tmphasis in the IEnglish courses, particularly in the ecrly
years, has been placed upon co-ordination report writing and assist-
ing the student to make these re:orts a more constructive factor in
his training and through this mecans more definitely vitealize the train-
ing cf this depurtment,

In the adv-uced courses of the third end fourth years, and par-
ticularly the more directly applied courses, attention has been given
to utilization of the experience of the stud~nt during hic work periods
and also to maintaining & very close tie-in with the plents,using
where practical, problems and projects surplied by the pleonts,
closely related to plent conditions and methods so that the student
will be prepared to perform the work that he will be culled upon to
do as indicated by the surveys. In this, the import:nce of thorough

training in fundamental principles has not been overlooked.

In this development work, interesting confirmation wos found
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of many of the principles applied in the originel progrom. The
wider field, the increased contacts, and the more extensive survey
led to chonges and extensions, meking poscible broeder applications,
and also laid the foundation for comstant improvement based upcn

experience frca yenr to year,

TEE PLANT Zrli3% OF THEE PRCGR.Il.

An importont factor in the effectiveness of any co-operative
plen of engireering education is the woy in which the work schedules
of the students are arranged and the co-ordination of the practical
experience tlere cbtained with his technieal instruction,

The reletionships of the stuient in the program under discussicon
are such as to maoke for a close co-ordination. 4As previously explained,
instead of being considered stufents of the Institute pleced in the
plent to obtain some practical experience, as in the cose of the
usucl co-operative ccurse, the students are recognized as employees
of Divisions of the Corvoration entered in the program for training
for future responsibilities in the organization.of the Division thet
enters them. In cach Division one executive, usually connected with
the personnel department, is assigned the responsibility for the
functioning of the program in the plant. There is, therefore, in effect
a resident co-ordinator at each plent co-oper:ting,

In the orgonization of the program, it wes recognized that the
effectiveness of co-ordination depends upon --

(1) 7ell orgunized work scheduless

(2) well planned schedules of co-ordination reports,

(3) Full reports of progress of the students in the plent and
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in the Institute,

(4) Co-ordineticn fcollov-up snd guidance of the siudents,

WCRK SCEZDULES.

Tre studonts'work in the plont must be as carefully planned as

N

the curriculun in the school if they ere to receive maxinum benefit
from the co-opercstive plan, Individual differences betweon studentis
ard differing conditions in the plnnts ray, of cource, raxe variations
in training progroms advisable, but these chenges shiuld be nnde tronm
definite work schedulcs dstermined in adwveunce,

Cne or more work schedules have, therefore, been rlaenaed for
each plent by the monegement of the Division with the advice of the
Institute staff. There has been a reviecw of work schedules ecch
year for the past threc years at conferences of representetives ot
ell co-operating divisions, This year, carcful corsideration is
being given to experience rcyuircrents indicated by the department
surveys., In the cuase of sc.2 smeller plants, the experience of the
studsnts is broadened by schedules arranged by wmutvsl agrecrnent be-
tween two or mors plonts, Sample work schedules are stinched. (Cliirts
VI to VII)

These vork schedules are organized vith a vicr 40 ==

(a) Provide definite work for the student and cive him the op-

portunity to male zood as a workman on the job,

(b) Provide a thorough, bosic mechenical and technienl treining

as o [foundation for future work in the studsnt's Division.

(¢) Previde a btroud exporience to oid in determining the lines

in which the student will most likely succecd.



(d) Provide for scie pricticel experience directed into the

£i21ds of the student's recrective choics,

While the co-over:tive progran covars o neriod of four years,
the full progranm in reality conteiplutes e fifth year in full tire
troining following e schedﬁle of worl dircected into tlie field of
studentts choice or such purt of thls fifth yeor o5 iy be neces-
sary to provide for gualificatior in natural course of developmer

for a beginning job in this field,

CO-CRDINATICH REDCRTS.

In crder to contribute to the effectiveness of the truining

) 1

which the gtudent receives during his work periods, co-ordinction

reperts are recuired, Thz2se cre written during the rericds in the
plents end upon some phnse of the work upon which he 1s engrged during

that menth, This normelily mecns cre written report each month the

student is ia tlre plert, o

\
&

the feromin cxd plext rapres
50 as to co-ordinete with the progrem by the co-ordination stoff of
the Institute,

The completed repcrts ore reud bty the shud-nts foreman or sane

COther person in the pl it vell versed in +ve technicel contorts of Lhue

™
jaake
v

e A e o~ YAad v Tl v LR I T, K [N R . s
Lorte, and are rrilsd By Chew on defiritoness with widceh the tories
btuve btesn ccvered, eccurrcy of technicel contont,erd corpletoncci.
80, in th2 plrnis the reports ore recd ond greced by the plont

Tepresentutive with refererce to their merits fros o plent standpoint,

~ 1 FR) e e S . . . v -
At the Inctitute, the revorts are recd and greled ™y o subers of
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Reperts of plert progress nre moce to the Institute by the
plents at the close of each fceur-week vork pericd, aud to the pluat
by the Institute ot the close of ecch four-weok scuool period. (Scc

forrs IX a? Y citeochred).

CO-OxDINLDICH CLIPutMCES,

Co-ordinatinn curflerences are held ouch week during sclicol
piluds vrder the direction of the Co-ordireticn staff, At therse
conferences, school ond shop problems as they pertain to co-ordina-
tion, are discussed and tne studzuts Lelped to better understund their

reletion to their co-oporntive progiaie

CCDS, STUDZYLT FCLI.CU-UP and GUID.ICE.

In this progrem of co-ordinaticn, information cencerning the
student's gradns end exonrienco in his cource is collected and re-
cordad et the Institute, forming e history of eacch student. This is
a valuable cid in determining the true stuanderd of perfornmcnce of the
student rnd his pecscibilities for the future,

Through this close check of the student's job end school re-
cerds, together with close personcl contact of the co-ordirction
staff cf the Institute and the plont roprecentative, it is possible to

deternine eurly those students who, because of 1 ck of nbility or



otherwise, do not .wrusure ug to the st rduerd desired., Freqguently
these studorts dron cut of tleir own inibi:tive, S tley do not, con-
siderction is given by Institute stafl und plent manngement for com-
platicn of their training in regular orcer af the first or second
vear terminals. Studerts who for other rewscns should terminate ot
these points, sre also givea cizilar considertticn by Institute and
Townrd the end of the scccnd ysour, o ccmplete survey of the
student's record is rrde by the Institute and plant mancgement to
determine whether it would be most corstructive for the student to
terminate or continue into one of the third and fourth year progris.

In cose i* is decided that he should be continusd, decision is made
as to the program he should follow at the Instituvte and corresponding
arrangements made in his work schedule. The part of this procedure
decling with the three Junior cnd Senior sequerces wes, of course,
follovied for the first time this yenr,

Towerd the end of the third year, another check is made as to
the student's record and promise for the future, snd tcward the end
cf the fourth yeir a survey is conducted among menbers of the Insti-
tute staff of points that eshould, in their judgment, be considered
by plent nnd student es arrangements are made, looking townrd his

placement in a special ficld of work.

SCOPE COF TiIE PRCGR:M.
Tre scope of the Co-cperative Engineering course and its rolo-
tion vo the full edventionel and troining program of the Gerneral

liotors Institute of Teoclnology prcobebly can be shovin best by the

25.
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following tables fren the ennuel rerort for the year 1249,

I, PI20LL <UTS (Iwmber Yeople ilcached, DURING 192290,

4 o
(=) Co-crerctive Enpireering = = = = = = = = = - = = = 619
(b) -onere 1ive Trndes == = = = = = = = = = = = = = = 92

(¢) Buick-l"rquette fu'horized Sirvics = = = = = = = = 92

(d) Co-oreretive Puiick-hirguchie; Cullend-rorntioe - 100
(e) Spsre Time I'rogrrm ==

Tinter Torm = = = = - e m - - - 140

Spring Tern - = = = = = = = = - 1335
SUIer TEIM = = = = = = = = = = 320
Fall Term = = = = = = = = = -« « 2176 5186

(f£) Conference Leadcorship Irainirg FProgrim - = - = - 81
(“xzecutive Training Progran)

(g) Conferencc Leedership Treining Program (General
lotors Lxzport CO“““ﬂJ) I B |
Totel Bnrollients at Institute- 612

(h) T-tension - Geznerrl Yotors Executive Training
and (genersl) Truinilig Frogrens - = = = 5205

Grard Totel - - 11,477

II. ITPOL'” TS I CO-QFER..TIVE WICILW.RING.
By Flents and Classes. == Year 1929-30,.

Classes

1st 2nd  3rd Ath
Plant or Division Yeor Year Yesr - Yeur Total
A C Spark Plug Co. 8 3 1 2 14
Armstrong Spring Co, 1 1 0 0 2
Brown-Lipe~Chupin Div. 4 4 2 0 10
Buick lotor Company sS4 26 18 18 96

Ch.cvrolet Lictor Co. 24 25 14 8 71



Classes

~Fisher, Detroit
Fisher, Flint
Fiskrer, Lansing

Fisher, rontiac

0lds Lotor Works

1st 2nd 3rd  4th
Plant or Division Yecr Yeor Yesr Yeor
Cadiline "otor Cir Cce. 19 14 9 3
Chevrolet lLictor Chio Co. 6 4 1 2
Chevrolet, Bay City 2 0 1 1
Delco-Light Corpeny 4 4 2 0
Delco-Remy Corporation 11 11 3 2
Delco Products Corpe 8 5 3 0
Fisrer, Cleveland 4 10 0 0
16 5 1 0

5 3 10 1

1 1 0 0

4 5 3 0

Fisker, St, Louis 0 1 1 0
Frigidaire Corporation 12 .6 2 6
Generael llotors of Canada 19 14 12 0
Genaral MNctors Export Co, 2 0] 0 0]
Generzl lctors Truck Corp., 12 8 0 0
Harrison Radiator Corpe. 1 3 4 0
Inland lfg. Company 1 2 1 0
Jaxon Steel Products 5 5 2 0
lluncie Products Div, 6 5 1 0
Cakland Liotor Car Co. 12 9 5 3
7 7 5 1

Saginaw Grey Iron Foundry 8 3 1 0
Suginaw Crankshaft Division 1 0] 2 1
Saginaw )illenble Iron Dive 3 2 1 0
Saginaw Steering Gear Dive 2 1 2 0
7 7 0 o)

Ternstedt 1fz. Co.

10
27
16
14
22

19

29
20

12

[

(o2 BN 0]
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RESTLTS,

The results thet have be:n derived from this progrum may be
classified under two heads -- indirect and direct.

The indirect recsults have been largely in the effect that the
co-operative progrum has nad in increasing the interest of executives
throughout the Corpcration in personnel end in developing a training
consciousness throughout the organization. This has bzon a big
feetor in the effectiveness of direct treinirg progrums for regular
employces of the Divisions.

The dircet results must be measured in ternms of the accomplish -
ments of those who hove corpleted the progreme It is as yet too
early to obtein e very accurate and reliable measure of this, but
the fucts thet are so fur wvaileble are favorable in nature, in
some cuses remarkably so,

Trere were scventeen graduates in the first class and thirty-
three in the second. All are still viorking for the Divisions with
which they co-operated, with five excepticisy one left the Corpora-
tion to be with his mother who is 111, snd five have trunsfcrred
to other Divisious of the Corpor-tion. Eight are scrving in super-
viscry positions, two in persomicl, twenty-one in technical posi=-
tions, one in sales, one in service, and tke remsinder in continu-
ing (fifth year) training.

£ ragular check is made semi-annually of the record of the grad-
uvates. In this survey, the immediate supcrior of the graduete and
other executives in a position to be familianr with the work of the

individuel, are interviewed as to his record and the promise sihown



for the future. The graduate himself is also interviewed to deter-
mine his personel view cf his experience ond the direction in which
it is takirg him, Points of importance to either the individual or
the management, groving out of the survey, are brought to their
attention in the proper way. The findings of this survey ealso cre
evaluated from the standpoirt of their su;gections as to improvement

of the progrom,

CONCLUSIC,.
Representing, us it does, o dsvelopmenty covering six yeors of
work end experience in the operantion of the program and in its

precsent form e composite cf the supggestions of engineers end ex-
ecutives from 211 the Divisions of the Genersnl Yotors Corporation,
correlated ound orgrnized into a unified program in the light of
this  experience by the Institute staff, the Co-operative Engineecr-
ing program gives promise of insuring to the Divisions of the Cor-
poration = source of young men tochnieally trained, specifically
for their own organizaticrnz. The fruct thaet the trnining combines
techniocel instruction closely applied to the practical problems of
the plunts with the expcrience in the factory orgenized and directed
by the exccutives of these orgruizations, mukes it poscible, as
indicated by experience so far, for these young wmen, upon couglation
of their training, to fit raturally iato the fretory orgnnizetions,
guickly quelify for vurious types of technical positions in the
plants,with such a foundation that as they gain further expcrience

and maturity, they become good potential icterial for executive

29,



positions,

“hile it is f£21t that the present program is probebly the mos
effective that could be orsnized at this time for the nurncse in
view, the foundation 2lso has bzen laid for counstant iiprovernent
baszd upen exjerience ~nd the suggesticns of large nurbers cf men
ir the Divisions who have becn breought in touch with the progrum
end its operctions ond arc thus in a position to contribute to
its irprovement.

The program, therefore, gives vroanise of contributing to a
considersble degrec to the solution of the personnel problem re-
ferred to ot the beginnir; of the discussion, insofer as potential
for futurc technicel and responsible executi&e pcsitions is coneceruc

Vhat its future development +ill be -- in fact, what the fuvture

30,

de

of

the ertire program will be -- can be detornined only by time. Alfred

P, Sloen, Jr., President of the Corporntion, referred to this point
in a recent letter to the stockholders rcgording the Institute. He
said:

"The Institute is but in its begimning. It has rot arrived st
the ultimate, That will toke tire. It must be developed by evolu-
tion as experience proves the needs. !'easured in terms of what may
be done through the courses of study made aveileble to selected cm-
ployees of Generel Iotors, just a step in the right direction hes be
tnken, It is not possible to aemsure the results in dollers, but
vhot hes boen dore proves thet the Institute is an investrent in ren
power, earning and paying reel dividends directly to our nen in the
form of opjortunity for prozress and advancenent, and therefore it

is en Intangible but a veluable esset of Gener.l Lobcrs."

en
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YEAR

First

Second

Third

Fourth

1.ORK SCIiiDULE FOR Cal DIVISION

Industrial Engineering Sequence.

":ORK 1.OI'TH

1st lLonth
2nd Month
3rd l'onth
4th 1 onth
5th lL.enth
6th lonth

DEP RTIINT

NATULE OF " CRK

Tool Room, Die Room
or liachine Rep,
1]

Machine Tool Oper,
Hechine Tool Oper,
linchine Tool Oper,
Lachine Tool Bper.
lMachine Tool Oper,
liachine Tool Oper.

n
n n
4] n
n L]

Objective for Year - Basic Training.

1st lorth
2nd Month
3rd Month
4th lionth
5th ifonth
6th Lonth

Tool Room, Die Rm. lach. Tool Oper,
or lachine Rep. iinche Tool Oper.
" " Bench Work
Todl Draftimg Roor:  Board Work
Tool Drafting Rowi  Board ‘iork
Tool Drafting Roor. gomrd Work

Qbjective for Year - Basic Training.

1st ¥onth
2nd lMonth
3rd Month
4th llonth
5th l.onth
6th Month

Tool Drafting Room
Tool Drafting Room

Boerd Tiork
Board Work

Tool Drafting Room Board Viork
1f'g. Planning Boerd work
1fge Flanning Board srork

Yifge. Planning Board work

Objective for Year - Basic Training

1st lMonth
2nd ilonth
3rd Lionth
4th 1onth
5th Month
6th }yonth

Foundries & Heat Treat.Foundry & Heat Tr.
Foundries & beat Treat.Foundry & Heat tr.

Prod., Assemblies Assembies
Prod. Assomblies Assembly
General Offices Specialized
General Offices Specialized

Objective for Year - Basic & specialized training
for permanent positions.

Chart VI



YEAR

First

Second

Third

Fourth

T/ORK SCHEDULE FOR C.R DIVISION

Product Engineering Sequence.

WORK “CIITH

1st lionth
2nd Month
3rd ionth
4th lonth
5th lionth
6th lonth

DEPLRTIENT

leachine Repair
Machine Renair
lMachine Repair
lechine Repair
liachine Repair
liachine Repelir

NATURE OF WORK __

Lathe Oper.
Lathe Oper.
Lill Oper .
}ill Oper.
Shaper Opere.
Shaper Oper,

Objective for year - Basic Training

1st llonth
2nd tlonth
3rd kornth
4th lonth
5th Month
6th lionth

Tool & Die Room
Tool & Die Roonm
Tool & Die Room
Tool & Die Room
Tool & Die Room
Tool &Die Roam

Planer Oper.
Planer Oper,
Grinder Opre.
Grinder Oper.
Bench Work
Bench ‘iork

Objective for year - Basic Training,

1st 1tjonth
2nd Yonth
3rd lonth
4th Month
5th Month
8th lionth

1st Vonth
2nd konth
3rd lionth
4th konth
5th Month
6th Month

Production Production
Production Production
Plant Layout Plant Layout
Plant Layout Plant Layout
Time Study Time Study
Time Study Time Study
Objective for Year - Basic Training.
Experimental Experimental
Experimental Experimental
Experimental Experimental
Engineering Specialized
Engineering Specialized
Engineering Specialized

Objective for year - Basic and Specialized Train-

ing for Permanent Position.



“ORK SCLBDULE FOR ACCESSCRY DIVISICN

Industrial Engineering Sequence.

YEAR VWORK MOLTH DEPARTLENT NATURE OF V.ORK
First 1st Month Production Production
2nd Lionth Production Production
3rd Konth Production Production
4th lLionth Production Production
5th Month Inspection Inspection
6th Month Inspection Inspection
Objective for Year - Learn to be a good workman - better
understanding of worker - acquaint themselves with our
product,
Second 1st Month Tool Roam Tool Roam
2nd Month Tool Room Tool Room
3rd Month Tool Room Tool Room
4th lonth Tool Design Tool Design
5th Month Tool Design Tool Design
6th Month Tool Design Tool Design
Objective for year - Get a good foundation along machine
and tool work to serve as a basis to build on later,
Third 1st Month Plant Layout Plant Layout
2nd Month Plant layout Plant Layout
3rd lionth Production Prod.with Plant Supt.
4th lionth Production Prod.with Plant Supt.
Sth Month Production Prodewith Plant Supt,.
6th Month Production Time Study
Objeotive for year - Become better acquainted with the
ains and methods of organization - An opportunity to
discover the line of work they are best suited. Make
contaots that will enable him to sell himself upon
graduation,
Fourth 1st Month Engineering Lab, Engineering Lab.
2nd lMonth Engineering Leb, Engineering Lab,
3rd Lonth Service Service
4th lonth Servioce Service
5th lionth Production Prod.with Plant Supt.
6th lLionth Production

Prod.with Plant Supt,

Objective for Year, (Some as for third year)



] GENERAL MOTORS INSTITUTE OF TECHNOLOGY
FLINT, MICHIGAN

STUDENT PROGRESS REPORT

DATE
t STUDENT.
COURSE.
SCHOOL PERIOD ENDING _
SUBJECT MTH. | SEM. | FIN.

THE ABOVE REPORT IS SUBMITTED FOR YOUR
INFORMATION.

ALBERT SOBEY, DIRECTOR.

| KEY—E EXCELLENT—G GOOD—F FAIR—D DEFICIENT—
i 8 NOT PASSING—INC. INCOMPLETE
L'N-l.-”-lﬂ”“'
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‘10M-11-29-34422-BMF ‘ CRART X

GENERAL MOTORS INSTITUTE OF TECHNOLOGY
PROGRESS REPORT—CO-OPERATIVE ENGINEERING STUDENT

- Mr._. Department. Division

Kindly fill out the following report of the work and conduct of the indicated Co-o‘gerative Engineering Student who has been work-
ing in your plant during the period indicated. This information is ested to assist the Institute in determining the student’s progress
and also his capacity and aptitude in practical work. The report will form a part of the student’s permanent record at the Institute.

It is suggested that the person having the most intimate knowledge of the student’s work make the rating by oompariﬁnllﬁm with
%he avcel:-n e man in the same department. The relative position of the check in the space provided will give the student a definite grade
or ea cteristic.

Student.. Year. Period to..

Plant. ettt eee e ter et e neee . . Dept Clock No...ooocooocrecene Rate. ..o

Nature of job to which student was assigned for the period

CHARACTERISTICS INDICATE STUDENT’S RATING WITH CHECK MARK
ATTYTUDE ENTHUSIASTIC INTERESTED AVERAGE INDIFFERENT NOT INTERESTED
TOWARD WORK l
EXCEPTIONAL ABOVE AVERAGE AVERAGE FAIR POOR
WORKMANSHIP ,
EXCELLENT WILLING AVERAGE INDIFFERENT OBSTRUCTIVE
COOPERATION I
EXCEPTIONAL ABOVE AVERAGE AVERAGE BELOW AVERAGE TROUBLESOME
CONDUCT I -
FITTING INTO EXCEPTIONAL ABOVE AVERAGE AVERAGE BELOW AVERAGE MISFIT
DEPARTMENT I
EXCEPTIONAL Learns Readily AVERAGE Learns Slowly NO FUTURE
EV!I(),%NCE PROMISE Good Timber PROMISE Quest. Promise PROMISE
FUTURE VALUE
ATTENDANCE REGULAR 0O IRREGULAR [J NUMBER OF DAYS ABSENT
PUNCTUALITY REGULAR [J IRREGULAR 0O NUMBER OF TIMES LATE
RIATKS . o oo eeeeeaee et emememesseseseeseaesseeesseseoeseecesfatesesteisseseesstiesamesemistesesessemseesesessesessesemessemsssaseesemsssssseoeseeeon

Date Signed

LG Taam v




Date

CH/RT XI

GENERAL MOTORS IHSTIIUTE OF THCHI:OLOGY
Department Survey - Co-operative kngineering Program

Division of General kotors Corporation.

Department ' Job Seqguence No,.

Following is a list of the jobs in this department for which co-opera-
tive engineering graduates might be expected to qualify. These jobs are
arranged in the probable order of advancement in future years as the man
gains experience, Recormendotions regarding various feature of the train-
ing in the plant and Institute during the co-operative period are given
below.

Job Sequence Approximate number of graduates
needed annually to start on this
sequence
length of co-opmrative training 2 yrs.,
required for this sequence. . e 4 yrs.
-—~ if 4 years' training is required, (Plant Eng.

check branch of engineering curricu- ([ndus. "
lum which student!s training at Insti-{Product®
tute should follow during the last (Automot.
two years, (Body

If special training not covered by these courses

in space below,

is desired, kindly include with your recommendations

Points which should be emphasized ' Points which should be emphasized in
in plant work schedule for men in ' course of study specified above for
training for this department, or neo' men in training for this department.
essary chonges. '

- @ @ @ w w w e W W 4 @ @ W @ e W @ W e .

Signed
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