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THE SOCIOLOGICAL SIGNIFICANCE OF SCIENCE
FOR PROSPECTIVE TEACHERS IN SECONDARY
SCHOOLS
CHAPTER I
INTRODUCTION AND METHOD OF STUDY

This study 1s a partial realization cf a desire to
know something of the merits of the curricula for the
training of teachers of sciences in secondary schools
in different types of institutions of higher lcarning.

It is the outsgrowth of several years' experience as a
science teacher and of observation of other teachers.
"hile there may not be en ideal course of study cor type
of institution, the writer has observed teachers wvho,
becaus: of a broad treining in sciences, were more ef-
fective than were others with avparently equal colleg-
iate standing. Such teachers seem to have a better zrasp
of science subjects and are able tc shcw more successfully
the relaticn of the subject bteins tausht to the problems
of living., They put the human interest elecnent into the
teaching cf science to such an extent that the 2upil's
interest is aroused and held. This 1s due partly to a

di fference in ﬁative ability of the teacher bubt native
ability can be greectly enhanced by a broad training in

the sgjenzes. Intensive specializaticn is dcecmanded, and

undoubtedly procduces, efficiency in the industrial and



commercial fields; it is needed in colleges and univer-
sities, but it does not promote the establishment of a
broad, liberal foundaticn in the education of second-
ary school pupils.

Teachers are dealing with pupils in the formative
period of 1life and pupils are influenced through these
contacts. Obviously teachers of sciences who have a
broad training in these subjects can wield a much more
potent influence on the pupil than do those teachers
whose training is limited to one or two special sub-
Jects., Secondary school pupils must have a type of
training and influences around them that will give a
more comprehensive viewpoint of sciences. A view-
point such that they will have an appreciation of the
relationships existing between the different sciences.
They must have conditions and influences about them
that will help them make a more intelligent selection
of that science subject which may later become their
speclalty. Then if they do not continue their educa-
tion beyond the secondary stage they will have a more
liberal foundation for their future readings and self
education., A teacher trained in only one or two sci-
ence subjects is handicepped in his endeavor to give
this kind of training and experience to those placed
in his care.

Soclety is perpetuated by transmission and the
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communication of the experiences of the mature to those of
less maturity. The biological factors incident to hereditary
influences are the primary trancsmissions to the immature.
INabits. which are fundamental to society, become established
as the immature individual besgins to meke his adjustments

to conditions which surrcund him. Illext, language as a means
of communication, begins to develop and the child begzins

to acquire new experiences and to adjust himself tc his envi-
ronment to better advantage. The larger the number of new ex-
periences that the immature individual can acguire, the

more vercatile he becomes in his ad justments with the bal-
ance of the social group. For a time, in the life of the
immature individual, these experiences will be new and
interesting end act as a constant urge to further invest-
ircation, so to speak. They are o0ld and wuninteresting to

the more mature, but neverthelecs they are important

factors in the pfeparation of the child and must be com=-
municated. This is the informal education which takcs

place in the primery social group, the home or family,

and the acssociation with the children in pley. This

tyve of education continues until the state or socicty &as-
serts its rishts in directing the training of the individ-
ual. Then the child must enter the school where new
exneriences and contacts will be~in to shape his 1ife and

activities. The formal educsticon of the individual now
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begins.

The education of the individual up to this point has
been an informal social process and these experiences have
become a part of his life. During this period of formal
education he will not be allowed to live the larger part of
the subject matter which will be parcelled ocut to him, but
he must necds accept this material. 4t is a part of the
syst.mm that has been set up for him by society. Cnly those
experiences which he cén live and make a pert cf hinself,
will have an educational value. Consequently the greater
the number of ideas and experiehces that he can be brought
into contect with, the greater is his op ortunity of acquir-
ing new concepts which may create new experiences and devel-
0p idees of walue to himself and to society.

Since education is a social proceces of growth and de-
velooment of the individual througch contact with others,
then, the broader the experiences and training of thcse
who are tcachiig the immature, the grcater will te the op-
portunities of the latter to acquire a wealth of experiences
end therefore a more effcctive educatio.

This reasoning is especially ap.licatle with regard to
the training rendered to prospective tcachers of any of
the sciences for,

"Ccience represents the office of intelligence, in
projection and control of new experiences, pursued systemn-

atically, intenticnally, and on a scale due to freedom from
limitations of habit. 1t is the sole instrumentality of






conscious, as distinct from accidentsl, progress,"l

In the earlier periods of the immature mind exper-
iences are considered as separate entities. As the indi-
vidual approaches maturity, these sepesrete experiences
are considered in their relationship with one another and
ideas and action grow out of them. A diversity of exper-
iences, then, givenoprortunity for a greater diversity of
ideas, which, with the progress of maturity, develop into
judgment, reason and knowledge.

The immature individual of secondary school age is
dependent largely upon the experiences he gains in his
contacts with his more mature teacher, Limit or broaden
the experiences of the teacher and the concepts and idess
of the pupil will tend to be limited or broadened pro-
portionally. The judgment, reasoning ability and know=-
ledge of the pupil, as he grows to maturity, will be lime
ited or broad according to the subject matter experiences,
training and methods of the teacher,

The teachers of pupils of secondary age are formally
educated in the institutions of higher leasrning, colleges
and universities, Most of these teachers are dependent
upon the courses of study and the training received in
such institutions for the subject matter materials., The

breadth of training which students will receive during

lDewey, John, Democracy and Education p. 266






their collegiate period is determined chiefly by the
nature of the curricula of the institutions which they
attend, If the institutions which they attend have a
broad selection of prescribed subjects, then the indiv-
idual teacher will be broadly trained. If not, then it
is possible that he may be so tralneg but that will depend
largely upon his own inclinations and his ability to select
wisely from the electives‘ofrered. Should he be inclined
not to make a broad selection, then the secondary pupil,
the immature individual, who will become a unit in society,
will be limited in the experiences that are communicated
to him and in the breadth of training received. The ine-
Tluence of the university or college in this matter, is,
therefore, not vague and only indirect, but very real on
the secondary pupil, and becomes dominant in society even
though it 1s socially and economically impossible for every
individual to acquire the advantages of a college education,
In this study the writer will consider colleges and
universities of the "North Central Association of Colleges
and Universities". This was deemed advisable because of
the availability of data and because of a general acquaint-
ance with that part of the country in which the membership
of the association is locatei., The subjects which will be
considered are the Sciences, the so-called Cultural sub-
Jects, professional trai ing or Educatioﬁ, Physical Train-

ing and Military Training. There are many factors that






present themselves for consideration as one undertakes such
a study. All are important and of interest, but the writer
is confining this study to those phases which seem to him
most important, and which have the greatest bearing upon
the welfare of the secondary school pupil. Cne important
function of these institutions is to train. students for
positions as teachers of secondary school sciences in the
respective states where the institutions are located. The
training offered by the various types of colleges and
universities will be considered.

There are three purposes which, a study cf this kind
might fulfill. First; To place before educators an investi-
gation that may be of value because of what it indicates in
the field of education, eand that may stimulate further invest-
igzations of a similar character. Second; To indicate, to
some extent, the importance and the growing recognition of
a broad scientific training for teachers of secondary school
sciences. Third; To acquire, if possible, some knowledge
of the emphasis placed upon Science training by different
types of institutions in keeping with its significance in
Social Progress.

SCCPE CF CTUDY.

The Morth Central Association, according to its official

organ,l 1s comppgad of one hundred eishty-nine colleges

1 Yorth Central Association Quarterly Vol. IV No. 1 Tune
1929
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and universities, forty-four junior colleges and forty-fcur
teacher training instituticns, which make a total of two
hunéred seventy-seven educational institutions. Owing to
the limited information in the catalogues of some insti-
tutions regarding curricular schedules, and also to the

fact that others failed to respond to requests for their

publicaticns, 29 institutions in this Associations eare not
considered statistically. The institutions considered are
only those which were and are in a position to give a four
year collegiate course of one hundred twenty or more se-
mester hours to students wishing to prepare for positions
as teachers of sciences in the righ schools accredited

in the Yorth Central Associaticn c¢f secondary schools, or
in secondary schools requiring a similar degree of prepara-
tion. This necessitatec¢ omitting the 44 Junior colleges
from the considerations.

The data which will be used in the first five objec-
tives of the study were obtained from catalogues dated 19293
1930 or 1930-1931, depending upon the date of publicetion
of the institutions. The data in that portion of the study
dealing with any changes taking place over the three decade
intervals 1310-1320-1930 wcre taxen from catalogues of
1909-1911; 1919-1921; 1929-1930. The number of institutions
considered in this part of the study was limited because it

was impossible to get access to catalogues. In many instances



institutions refused to sc¢nd a copy of these o0ld publica-

tions, since they had only those which were on file in thelr

libraries. Although 1limited, it is presented as the best

available sample end must be interpreted with that in mind.

A1l this data will be‘referred to as of 1910, 1920 or 1930,
CRJECTIVES CF STULY

The objectives of this study are as follows;

l. To determine the total number df prescribed and
elective hcurs necessary for graduation.

2. To determine the number of the prescribed hours in
each subject.

3. To compute the number of hours of electives neces-
sary to complete requirements for graduation.

4, To conpere the total amount of time devoted to the
so-called Cultural subjects with the time devoted to training
in the Physical, Biological, Applied and Social Sciencese.

5. To compare the distribution of prescribed and elec-
tive hours devoted to science with those spent in the study
of cultural subjects,

6. To show any changes and possible trends that are
indicated in the curricula of these institutions during the
pericd 1910 to 1930.

DEFITITICN CF TERLS

An explanation of terms which will be used frequently

will be given at this time tc prevent any ccnfusicn which






may erise in the reacder's mind.

Total minimum requirements refer to the minimum number
of semester hours that a stucent must carry in order to grad-
uate. It may not represent all the work that a student wculd
be required to take under actual conditicns, but eccordiig
to the catalosues he can not graduate with less than the
amount of credit called for in the minimum reauirements.

Prescribed hours are those which apoly to certain
courses in English, Fistory, lathematics, Sciences, etc.

In many institutions they are referred to as required hcurs.

Blective hcurs esre those reprecenlinz the time devoted
by the student to subjects which he chooses to pursue in
order to complete the minim um requirements for graduation
over and above the prescribed hours.

METIICD OF &TUDY

UNIT CF 1I'EASUREI TNT

Cwing to the fact that there is considerable diversity
of practice as to the means of messuring collegiate achieve-
ment, a standard unit had to be cecided upon. In as much
as Lhe semester hour is used by the majority of institutions,
and is the generally accepted standard of measureunent, it
is the unit used in this coneideration.

The term hcur, or quarter hour, as used by some insti-

tutions, was converted to semester hours. Cne institutionl

lohicago University






uses the Vajor as the unit of measurement, but this is

not a major considered in the usual curricular sense. In
this institution a lajor is equal to one-ninth of one year
of collegiate work, or thirtyg-six Majors for four years.
Therefore the unit of measurement, the l'ajor in this case,
was converted to semester hcurs by multiplying the number

of Majors by three and one third.

DETERMINATION CF PROSCRIBED I'CURS

The prescribed work considered in this study in-
cludes all work that is specifically outlined for the fresh-
man &and sophomore years and in two or three instances for
the junior year. I“rofessional training or Education, is
includcd in the tabulations of Prescribed hcurs, since it
is necessary for prospective teachers, Military and Phy-
gical Traeining are also stated as Prescribed hocurs although
they are not in all instances counted toward graduation
credits.,

The distribution of the prescribed courses and the
hours assicned thereto were tabulated directly from the
catalogues, with no special interpretationsﬁecessary other
than those already referred to above. By deducting the
prescribed hours from the totel minimum requirements for
graduation there 1s left the amount of time, in hours,

which is availaeble for the student's elective courses.






VETICD CF AIICCATIIG EIECTIVES

The elective work necessary to fulfill minimum require-
ments for graduation consists of the student's ma jor and his
minor or minors, which are the subjects he is preparing to
teach. The assignment of courses and hoursein majors and
minors,was determined by following the instructicns given
in the catalogues. The information given in the literature
preceding the description of courses in each of the degart-
ments involved wes also used. Najor and minor requirements.
in addition tc, prescribed courses, were made up entirely
of elective subjects, and for purposes of standardization
are valued as such in the tabulations. Therefore, all
ma jors and minors consist of ovurely elective courses and are
not in any meacsure ccmposed of prescribed courses which the
student may have taken in his major or minor department.
After meeting all major and minor elective requirements, any
deficiencies were made up vith further supporting elecctive
courses, wrich were tabulated as free electives.

In order to verify this procedure, and substantiate
the judgment used in making the selection of electives to
meet the requirements for graduation, the writer sent out-
lines of complete courses as he had planned them from the
catalogues of twenty-five institutions, representative of
the verious types, to the registrers of those institutions.

Eighteen apprcved of the courses as outlined, three made






minor sugecestions, two sugcested leaving the matter entirely

with a class advisor, and two failed to respcnd.

CLASSIFICATICIT CF EDUC TICIAL ITETITUTIONS

The classificaticn of institutions used by the orth
Central Association wes not satisfactory fcr the purposes
of this study. As the catalogues were assembled, it be-
came apparent that these institutions could be grouped into
certain types, according to their origin, organization,
support and control. They are therefore classified as;

State Universities

Ctate Agricultural Colleges

State Teachers Colleges

Protestant Colleges and Universities
Catholic Colleges and Universities
Endowed Colleges and Universities
Polytechnical Colleges

Municipal Colleges and Universi ties

Ctate Universities are those institutiohs which orig-
inated in a legislative act, and are maintained by state-
wide taxation methods. Ctate Agricultural and lMechanic Arts
€olleges originated under the Federal lLand Grant Act, and
are supported by Federal and State taxation. They may be
under the control of a State University or a State Board.

of Agriculture.






State Teachers Colleges are institutions which are
maintained by public taxation. Their primary function is
the tralning of tecachers., Thecse institutions were originally
organized and known as MNormal Training Cchools, with but
few exceptions durins the past decade, they have begun to
offer four year colleciate courses to prospcctive teachers.

Protestant institutions, include all universities or
colleges which had their crigin in the activities of a
protestant church or society and are controlled by a Board
of Trustees or similaf/body representing the particular
Protestant denomination. This does not mean that such in-
stitutions ere necessarily maintained financially by a
Church, but that they are, or have been, under the guicance
cf a protestant cdenominetion.

Schools considered as Catholic are all Collegzes and
Universities which are under the control and management of
Boards of Trucstees or Roards of Control, whose memter ship,
as well as that of the faculty, is wholly, or in large part,
composed of the priesthocd of the Catholic church.

Endowed Colleges and Universities are those giving a
broad general academic training in various fields of academic
work and which receive all, or a large part of their main-
tenance expenses from direct endowments, or incomes from
endowments made by individuals, estates, organizations or

industrial enterprises.
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Polytechnical Colleces, endowed or otherwise, include
those that, to a large extent, ere confining their activities
to the technical phases of incustry or science, while at
the same time their curricula are adapted to the training
of teachers.

miversities and Colleges which are maintained by
public tax spread over a limlted munic pal area, controlled
by a Board of Lirectors, EBoard of Trustees or Eoard of
BEducetion, and opevected largely for the benefit of the -
municipality, are considered in this study as luaiicipal

Institutions.

CLATEIFICATIC!T CF ACADLNIC £ULJHCTE

The general classificetion of subjects, together with
their sub-classes, follow the arrengement used by Rellyl,
with exceptions which will be noted.

F’'iological Sciences
Anatomy
facteriglogy and liygiene
Bilology*® :
Rolany
tntomology
Physiology
Zoolog

Anatomy does not apear as a prescribed subject in any
of the institutions studied. It was used as an elective
on two occasions to complete a course where the major was

in Zoology.

lvpmerican Liberal Arts Colleces™ Lelly, T. J. Appendix
B Tables.

“7ot used in the tabulaticns of this study but divided
between Botany and Zooclogy
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Courses in lTacteriology were prescribed in scveral
institutions. The courses‘in 'yglene were ccmbined with
Bacteriology because of the fact that many cf them were closely
allied with fundamental cources in TCacteriology.

Biology 1s not included in the tabulaticns as such but
prescribed work in 4t was distributed equally to Eotany and
Zoology. *lective hours were apportioned either to Botany
or Zoology, according as the major or minor requirements
seemed to demand.

Physical Ccilences
Chemistry
Geology
Physics

The chemistry prescrived by most of the institutions
included both organic end inorganic. In a few cases guanta-
tive analyses was also prescribed.

Geology appears as a prescribed subject quite frequently
among the protestant institutions and was used as an elective
to round out courses where the major was in Botany, Zoology
or €hemistry.

Physics is a prescribed course in nost institutions
of all types, and was used as an elective where the course
was being prepared to fit a student to teach secondary phy-
sical sciences. 7' :n physics was the major, chemistry wculd

be the m nor &end vice versa.






Applied Sciencesl

Ltericulture
Engineering
l'ome Zconomics
71th three exceptions the data devoted to Agriculture
in this study, consists of the courses prescribed for the
training of teachers under the Imith-FHughes Act.
TCngineering, as apgplied to this study, is interpreted
as being those courses given in the preparation of teachers
under the fmith-lughes Act, and means practical engineering
es ap.,lied to agricultural operations, or vocational engin-
eering.
Social Cciences
Economnics
Eistory
Political Science
Philosophy and Psychclogy
Cociology
A very broad szlection from these subjects, as pre-
scribed work, was made by all the institutions. In making the
distribution of electives, however, the majors and minors,
usually varied between Eistory and Political Science, since
these are the two subjects most used to fulfill seccndary
requirements.,
Philosophy and T'sychology were included among Cocial
sciences, because of the nature of their sub jecct matter and
because of the fact that in many Protestant and Catholic

institutions, Thilosophy and Psychclogy are included among

the Social fcicnces. The Psychology considered, is only

l?'ot included by Felley



thet which is of & clinicsl or experimental nature. Cther
courses in this subject are tabulated as Zducation under
P’rofessicnal requirements.

Cultural end Tool Subjectsl

Art

En¢lish

Languages - Clascsical and l'odern
["'athematics

I'usic

Art, in the tatulation, includes those courses given to
students of Tomne Tecncmics, which deal with home decoreticns
end courses in Art that are prescribed in many Teachers
Colleses. Courses in Tree Iland Jrawing and Cketching, as
prescribed by several Tolytechnical instituticns sre tab-
ulated as Art, also. DBecause of these two applications of
its use, Art wmay be lookcd u.cn as both a Cultural and Tool
subject.

The varied nature of the content of IZnzlish courses
given in the differént types of institutions justifies plac-
ing it then,in this classification. Just how uiany hours
could be credited to cultural sizauificance and how =2any to
utility ourposes would make an extcnsive stiudy and is not
within the realm of this cne. In those denoxinational in-
stitutions where courses in RXelizion were prescribed, the
hours were divided equally between Enslish and Kistory.

"odern lanzuages were renerally composed of German and

Trench, with a few institutions prescribing courses in SpanigR.

lNot used by ILelley






Lan~uages are cenerally prescrited courses in the tabula-
tions. They were used as electives cnly in those instances
where the major was in the Biolo:gical or Physical field and
where the prescribed hcurs édid not amcunt to twelve or niore.

Clessical Languaces were prescribed in one denominational
institution in 1930, 1In those institutions where the CGroup
system of curricula conctruction was in use, the writer
selected “odern instead of Classic Languages to mcet require-
ments for graduation. During the periods 1310 and 190,
Classical Languages were in quite coumon use amonz the pre-
scribed subjects in denominational types of institutions. |

l'athematics 1s consicered in this classificagicn
rather than in the sciences because it is a common medium
appropriated bty all sciences for the furtherance cf exact
quantative information resarding phenomena observed and for
the treatment of facts experimentally determined. iis use
is likewise as universally appropriated by the so-called
cultural subjectse.

Music was prescribed in eizht Teachers Cclleges &nd in
three I'rotestant institutions.

Pr-fessionall
Zducation

Educetion is considered here in the professional sense.
In 211 tehulations it is shown as a vrescribed subject for

the reason previously expleined. In a few of the institutions

lNot included by kelley






Zducation was catalo~ued as a major elective. In such cases
it was tabulated for the purposes of this study as prescribed
study, and in its pnlace, as a major, a subject in science
that the stucdent was preparins to teach was substituted.
Niscellaneousl
"hysical Treining
I"ilitary Training

""here "hysical Training is prescribed, as is true in
practically all institutions, it is generally applied toward
requirements for grzduation. In the curricula of 1930, it
is required of all women stucdents, unless they are excused
because of physical disability.

The matter of credit allowance for Iilitary Training is
quite variable in the different institutions in which the
subject is prescribed., It is generally required of physic-
ally fit men students, in all State Colleges of Agriculture
and in those ftate Universities where the College of Agri-
culture is in ccmbination with the University. The data
will show the total hcurs devoted to the subject, the total
hcurs of credit given and the total hours not counted to-

werd requirement for sraduation.

lxot included by Kelley






CHAPTER II
CONTENT OF CURRICULA IN 1930

It seems expedient to take up at this time & discussion
and presentation of the content of the curricula used in the
different types of institutions. This will give & comparison
on the basis of general requirements in sll types of institu-
tions before taking up the comparison of details, The data
used are for the period of 1930, and are set forth in Table 1,

TABLE 1
COMPOSITION OF CURRICULA IN 1930,

Type of No. of Aver, Aver, Aver, Aver, Aver,
Institution Inst., Min, Prese'd* Percent Elect, Percent

Reqe Hours Presc'd Hours, Elect,
State
Universities 21 125 63.8 51,04 61l.2 48,96
State Agri'l,
Colleges 17 134,8 77.8 577 57.0 42,3
State Teach's
Colleges 50 124,48 64,7 52,0 59,78 48,0
Protestant
Colleges g2 123.8 71,2 57.5 5246 42,5
Catholic
Colleges 18 1261 83.4 666 1 42,7 3369
Polytechnic
Colleges 4 149,2 95,0 63¢7 54,2 36e3
Endowed
Colleges 8 121.2 7246 60,0 48,6 40,0
Municipal
Colleges 4 122 7360 59,9 49,0 40,1

*Means Prescribed,






Although the facts set forth in this data are very evie
dent, it seems necessary to call the readers'attention to
some of the outstanding features, The average linimum Re-
quirements for Gradustion range generally between 122 and
125 semester hours, but the extreme range is from 149,2 hours
in Polytechnic institutions to 1l21.,2 hours in Endowed insti-
tutions, The average requirements for grsaduation in State
Agricultural Colleges 1s second only to those for Polytechniec
Colleges,

The average Prescribed hours range from 95 hours in
Polytechnic Colleges to 63.8 hours in State Universities.
Considered on & percent basis, this means a veristion from
63,7 percent to 51,04 percent. Catholic Colleges, however,
have & higher percent of prescribed hours than Polytechnic
Colleges do, viz., 66.1 percent, Endowed and Municipal
Colleges have practically the same percent of prescribed
hours, 60,0 and 59.9 respectivelys The same is true of
State Agricultural and Protestant Colleges. These two types
have prescribed, for greduation, 57,7 and 57.6 percent re=
spectively of the total minimum requirements. State Teachers
Colleges stand next to State Universities which are the low-

est in percent of prescribed worke

State Universities show the greatest mumber of Elective

total
hours inyminimum requirements and also the highest percent

of electives, 61.2 hours and 48,96 percent. Catholic



Colleges which show 42,7 hours have the lowest rumber of
elective hours, and also tke lowest average percent, En-
dowed end Munieipal Colleges are practicelly identical with
regard to electives as was true with regard to prescribed
hours,

It is interesting to note that the prescribed hours
in these various types of institutions vary between one
haelf and two thirds of the total minimum requirements for
graduetion. Such a wide vaeriation in presceribed hours
seems unnecessary when the chronological and mental age of
college students is considered. What is to be looked upon
as the optimum proportion of prescribed work to elective
work in educationzsl institutions hass not yet been determin-
ede However, it seems reasonable to assume that the deter-
mination of the proper proportion should be mede upon the
basis of the degree of maturity, in experiences of Jjudge-
ment, of perception and understanding of 1life relationships
and socisl responsibliities, possessed by the student, In
those types of institutions where only one half of the total
requirements sre prescribed, a heavy responsibliity is placed
upon the immature student of which there must be large mume=
bers in such heterogeneous organizations., They may be able
to meet scholarship requirements end are beyond the minimum
age requirement, but the wise selmétion of courses of train-

ing for a 1life work requires maturity of judgment, At the
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other extreme are those jnstitutions which prescribe two
thirds of a student's course of preparation. The initiative,
“judgment and self expression of the mature student is handi=
capped. So much of his collegiate course is utilized in
meeting the prescribed requirements that he is unsble to find
time for training which will overcome weak points end give
him an opportunity to develor intensively what may be his
mejor interest in 1life.

Orientation courses are being offered to freshmen in &
very large mmber of the institutions in all types, and
student counsellors are used by many jnstitutions, These
two factors conld go & long way toward mitigating the influ-
ences which these extreme examples might seem to havee.

The fourth major objective to be considered in this study
is the comparison of the amount of time devoted to the so=
called Culturel subjects with the time devoted %o the training
in Sciences. These data were teken from the catalogues of
1929, 1930 end 1931,

reble 2 shows in detail the distribution of the requireéd
semester hours in each of the Bubject classifications and sub-
classes of all types of institutions.

The column entitled "Number" has reference to the mmber
of institutions in which each of the sub jects were prescribed.
The column "AverageT shows the aversage mmber of semester
hours prescribed, end is based upon the rmumber of institutions
jn each type and not upon the mmber of jpstitutions giving

the subjecte nedian™ es used here is purely & position




average, "Range" is used to show the minimum and meximm
limits of semester hours in each subject.

Table 9 shows the same details with regerd to the
elective hours necessary to complete the minimum require=
ments for greaduation,

These two tables will be of value to anyone interest-
ed in the detailed distribution of prescribed end elective
hours in making up the courses of studye. Consolidations of
these tables are given lester in the study, and in a subse-~
quent tabulation will be given the average hours per subject
clagsification, based upon the mumber of institutions pres-

cribing the subject or where it is used as an elective.
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TABLE 2

DISTRIBUTION OF PRESCRIBED HOURS

IN INSTITUTIONS IN 1930

21 17 82 18 4 8 4
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Under "Liethod™, the procedure used to secure the dza
for the consideration of the second objective of this study
has been discussed, viz., "To determine the prescribed hours
in each type of institution™, It will not be recessary,
therefore, to enter into further discussion of that matter.
There are certain conditions which it would be well to tske
up in detail., The institutions will be discussed in the
same order as they are listed in the clessificetion of
institutions,

STATE UKIVERSITIES

There are twenty one institutions of this type consider-
ed in the study., The North Centrsl Association lists twerdy
two in its membership, but, owing to the inadequacy of the
information in the cstalogue of one institution, it wes not
considered. These institutions are loceted in eighteen
states, one state h-oving tkhree and another two. In eight
states the college of Agriculture is a part of yhe'Univer-
gitye One of these institutions, Ohio University, Athens,
Ohio, was established in 1804, which was the esarliest date
of establishment given in the catalogues of this type of
institution.

The total requirements for gradustion very from &
minimum of one hundred twenty semester hours to a meximum of
one hundred forty-ceven hours, Five institutions require one-
hundred twenty hours; four, one hundred twenty-six; one, one

lundred twenty eights one, one mndred thirty, and one one
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y?ndro§~?orty seven hours, The average total requirements
_are ome mndred twenty five and nine tenths semester hours,

The hours of prescribed work vary from thirty-ome to
ninety-two, the average being sixty-three and eight tenths
hourss The percent of presoribed hours varies from twenty-
three and eight tenths to seventy-six and six tenths, the

.avprage being fifty-one percent,

The hours of prescribed work in these twenty-one State
Universities are distributed over the subjeoct classifications
as follows: four mndred sixty-eight in the so~-called Cultural
subjects; four hundred thirty-five in Education or Profession=
al subjects; two hundred three in the Soclal Sciencesj one
hundred two hours in the Physical Sciencesj eighty-one hours
in the Biological Sciences; fifty~three hours in Physical Train=

ing and forty-eight hours in Military Training, A total of
geven hours of Military Treining in two institutions is not
applied towerd graduation requirements,

The sverage hours for each subject classification ere:
Cultural subjeets, 22,3 hours; Eduoetion, 20,7 hours, Social
Sciences 9,7 hours; Physical Sciences, 4.85 hours, Blological
Sciences, 3,9 hours; Physical Training, 2,5 hours, anmd 2.3 hours

in Militaery Treining,
STATE AGRICULTURAL COLLEGES

State Agricultural Colleges, of which there are seventeen
considered, located in as many states, go back in history to the
year eighteen mnired fifty five, when the Michigan lLegislature
established the imstitution now knmown &s Michigan State College.






It was opened for classes in eighteen hundred fifty seven.
This type of institution meintains noticeably high requirements
for graduation, and a high percent of prescribed hours, They
are likewise outstanding in the mumber of prescribed hours and
courses in the sciences.

The total minimum requirements for graduetion vary between
one hundred twenty-four hours, and one hundred sixty hours,
There is an average minimum requirement for graduation of one
hundred forty-two and two tenths semester hours. Prescribed
hours vary from sixty-six hours to one hundred twelve hours,
or a veriation in percent from forty-nine and three tenths
to eighty-one percent.

These seventeen institutions prescribe two hundred
twenty-six hours in Cultural subjects; five hundred ninety-
two hours in the Applied Sciences; two hundred seventy-seven
hours in the Physical Sciences; two hundred sixty-three in
the Biological Sciences and one hundred forty-five hours in
Social Scisncess thirty-three in Physical Training, with
three hours in one institution not applied toward graduation
requirements, and seventy~five hours in Military Treining
with sixteen hours in two institutions not applied toward
graduation requirements.

These data mean that an average of 13,28 hours are pre-
geribed in Cultural Subjects; 34.80 hours in Applied Sciences;

16,28 hours in the Physical Sciences; 15,47 hours in the
Biologicel Sciences; 8,51 hours in the Social Sciences and
4,40 hours in Militery Training. The Professional subject,
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Educetion, with a total of three hundred thirteen hours

prescribed, has an average of 14,81 hours per institution.

STATE TEACHER COLLEGES

There are fifty institutions of this type included in
this study. The majority of them were organized as Normal
Praining schools, Of those which gave an historical steate-
ment in the catalogues, the oldest is Michigan State Normal
College at Ypsilanti, organized in eighteen hundred fifty-
twoe College degrees were first given there in eighteen
ndred ninety-seven. Colorado Normal College at Greely,
Colorado, gave College degrees in eighteen hundred ninety
two. The major portion of these institutions have begun
giving four yeer collegiate work since nineteen hundred
nineteen,

The minirmm requirements for graduation from this type
of institution are quite generally stendardized within the
states in which they are located., In one state, each insti-
tution hsd exsctly the same mumber of total minimum prescrib-
ed and elective hours., Considersble similarity exists in
the prescribed courses offered by these colleges within a
State, but with enough diversification 1o indicate that there
is not s needless duplication in types af training,

The range in total minimum requirements is from one
hundred twenty hours to one hundred thirty-two hours. The
average totel requirement is one hundred twenty-four and

Pour tenths hours. Iineteen schools require a total of om






hundred twenty-eight hours; seventeen require one mundred
twenty hours; four require one lmndred twenty-five hours;
seven require one hundred twenty-four hoursj; end there is
one each with one hundred thirty~two, one hundred thirty

and one hundred twenty~two hours.

The range in prescribed hours is from forty hours
to eighty -nine hours, while the percent of prescribed
hours varies from 31,2 to 69,5 percent,

The so-called Cultural subjects in the fifty Teachers
Colleges have a total of one thousend and three prescribed
hours, In the Professionsl work they regquire one thousand
one hundred ninety-five hourss The Social Sciences prese
cribe six hundred fifty-three hours; the Physical Sciencesj
two hundred eighty-five hoursj Biological Sciences two
hundred thirty-two hours, and in the Applied Sciences,
twenty hours are prescribed, Physical Treining requires
one hundred ninety-four hours, sixty-two hours of which are
distributed between thirteen institutions and are not counte
ed toward requirements for graduation,

The average prescribed hours for each subject classifi=-
cation are; Cultural subjects 20,06; Professional subject
23,93 Social Sciences 13,06; Physical Sciences 5.,7; Biologie
cal Sciences, 4.64; Applied O.4; and Physical Training 3,88

hourse
As one may expect emphasis is placed upon professional



training by this type of institution, It would seem, how=-
ever, that there is considerable emphasis given to cultural
courses when the attendant cultural value of the profession-

el treining is considered,

PROTESTANT COLLEGES

Protestant colleges end universities, of which there

are eighty 4wo in this study, have been, end still are, an
important influence in the educational history of this
country. Thkey have made it possible for large mumbers of
young men and women to obtain the training so essentisl in
life services end success. They have likewise been respon-
sible for srousing the interest and aspiration of young
people for their own education snd improvement, as well as
having equipped them for the responsibilities of 1life,
The inception of many of these schools goes far back into
the pioneer days of this nation, many of them having been
organized and operating long before states or territories
were in position to offer such services. Thirty-four of
these institutions were founded previous te 1850; one in
1814, Meny of them were only of seminary grade to begin
with, but later established four year college coursess

This entire group is characterized by very uniform
gstendards of requirements for graduation. Twenty-five
schools require & total of one hundred twenty semester

hoursj thirty-seven require one hundred twenty-four hours;

nine require one hundred twenty-eight hours; five require



one hundred twenty-six hours; one requires one mundred twenty-
two and another one hundred twenty-five hours, or an average
of one hundred twenty-three and eight tenths semester hours
rer institutions In other words 75,6 percent of these insti-
tutions have a range in minimum requirements of ore hundred
twenty hours to one hundred twenty-four hours, with 45 per-
cent of them requiring the latter.

The range in prescribed hours, twenty-seven to one hund-
red fifteen, is extremely wide, The percent of prescribed
hours reaches & meximum of 88,4 percent and falls to 20,7
percent as a minimme

The total hours of Cultural subjects prescribed by these
institutions are twenty-two hundred and twenty-eight, while
there are sixteen hundred forty-one in Education, The Socisal
Sciences account for a total of nine lundred seventy-nine hours,
In this classificaetion four hundred thirty-five hours are pre-~
scribed in ﬁistory; one hundred seventy-three in Sociology;
one hundred fortyeeight in Political Science and Ninety.eight
in Philosophy and Psychologye The reletive importance given
to Sociology by these schools would seem to indicate a growing
recognision of the value of knowledge in this subject.s In
the Physical and Biological Sciences there sre prescribed
five hundred eighty-eight and two hundred eighty~four hours
respectively,

Physical Training requires a total of three hundred hours
and 1s prescribed in sevemty-four of the eighty-two institutions
while Military Training is prescribed in but one institation,
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The average prescribed hours in each subject classificetion
are as follows: Cultural subjects 27,3 hours; Professional 20,0
hours; Social Sciences 11.09 hours; Physical Sciences 7.17 hours;
Biological Sciences 3,46 hours and Physical Training 3.6 hours,
There were a total of seventy-five hours distributed amorg fife-
teen institutions which were not credited toward gradustion re-
quirements,

The Cultural classification, as would be expected, is very
high in prescribed hours, 0f the twenty-two hundred thirty=
eight hours, there are ten hundred twenty-five hours in lModern
Languegesy nine hundred aml nine hours in English and two
hundred fiftyesix hours in Mathemafics. The ©Biological classi-
fication is noticeably low in the totsl mumber of prescribed
hours, Ceventeen of the institutions do not prescribe any work
in this field, General Biology was the predominating course
offered, while very limited courses in Botany and Zoology

were generally evident where such courses appeared in the

catalogues,

CATHOLIC COLLEGES AN'D UNIVERSITIES

There are eighteen Catholic institutions of university
end college classification that are considered. A few of them,
like other denominational types, date their orgsnization back
into the early history of this nation, and have likewise been
strong factors in the development of progress.

Their requirements for graduation vary from one hundred

twenty to one hundred thirty-six semester hours. The saverage
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requirement is one lundred twenty-six hourse There is &
greaeter uniformity in the mmber of prescribed hours than
is apparent in other types of institutions since the range
in prescribed hours varies from seventy to ninety-eight
hours. The prescribed hours vary from 53,1 percent to
7665 percent,

The Cultural subjects have & requirement of five hund-
red eighty-eight hours, of which two hundred fi fty-five
hours are in English, two hundred fifty in Modern Languages,
seventy-five in Mathematics and eight in Classicel Langusgess

The Social Sciences have prescribed a total of three
hundred sixty-seven hours, Two hundred hours of this are
prescribed in Philosophy; one lundred thirty-one, in History;

eighteen in Sociology; twelve in Political Science and six in

Economics,

The Professionel requirements total three hundred forty-
eight hours,

There are a total of one hundred twenty-three hours
prescribed in the Physical Sciences, sixty-seven hours being
in Chemistry, and fifty-six hours in Physics.

The prescribed hours in the Biological Sciences are very
low in this type of schools, There are twenty-seven hours
prescribed in Botany, twenty 4wo in Zoology end three in
Physiology, or a total of fifty~two hours.

Forty-nine hours of Physical Training sare prescribed,
end one institution prescribes eight hours in Militery Train=-

inge.






The average hours in the various subject classifications
are: Cultural subjects 32.6 hours; Professional subjects 19,23
Social Sciences 23.88; Physical Sciences 6.833 Biological
Sciences 2,83 and in Physical Training 2,7 hours,

POLYTECHNICAL COLLEGES,

Only four of the seven Technical Colleges that are members
of the North Central Association are considered, since the
catalogues of two gave no information on Professionsl require-
ments, and no response was received from & third one, Two of -
this type prescribed a total of one hundred twenty semester
hours for graduetion; ome, one hundred thirty-two hours anmi the
fourth two hundred twenty -five hours, An average would be mis~
leading in this case, therefore it is not useds The first two
institutions had fifty-seven and seventy-two hours respectively
of preseribed work, or 47,5 porcent aml 60 percent, The third
institution with & total of one hundred thirty-two hours, pres-
cribed eighty-two hours, or 62.1 percent, while the fourth
prescribed one hundred sixty-nine hours, or 79.5 percent.

There are & total of one hundred seven hours prescribed
in the Cultural subjects, with fifty-two in English, twenty-
eight in Modern Langusges, twenty-five in Mathematics, and
twelve in Arte In Professionael Trsining & total of ninety-
seven hours is prescribed.

The totsal hours preseribed in the Social Sciences 1s
Seventy=two, of which twenty-four are in History, sixteen
in Sociology, fourteen in Economics; twelve in Political
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Soience and six in Philosophy,

The Physical Sciences have a total of fifty-one prescrib-
ed hours, of which thirty-four are in Chemistry, nineteen in
physics and eight in Geologye.

Twenty-one hours are prescribed in the Biological Sciences,
of which seven are in Bacteriology & Hygiene; four sre in
Zoology; and three are in Physiology.

Thirteen hours of Physical Training are prescribed by each
of three of these institutions,

The average hours in each subject classification are; Cule
tural subjects 26.7 hours, Professional subjects 24.25 hours,
Social Sciences, 18 hours, Physical Sciences 12.7 hours, Biolo=-
gical Sciences 5,25 hours end Physical Training 3.25 hours.

ENDOWED COLLEGES AND UNIVERSITIES
The Endowed colleges and universities, of which there are

eight, are very uniform in their total requirements for gradue-
tion, six having one hundred and twenty hours, one, one hundred
and twenty-four, and one, one hundred and twenty-six. The mum~
ber of prescribed hours varies from fifty-two to eighty-four,
The prescribed hours vary from 43,3 percent to 70,0 percent.

The cultural subjects have & total of two hundred and two
prescribed hours, of which there are eighty-eight in Modera
Languages; seventy-four in English and forty in Mathematics.
There are one hundred and thirty-nine hours prescribed in Pro-
fessional training.

Socisl Sciences have a total of eighty-eight prescribed
hours with forty-four hours in History; fifteen in Philosophy
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Twelve in Sociology; eleven in Politicel Science; e&nd six
in Economics.

Chemistry accounts for forty-five hours, Geology, for
six and Physics for twenty-six, in a total of seventy=seven
hours prescribed in the Physical Sciences.

The Biological subjects have a total of twenty=-two hours
prescribed, twelre of which are in Zoology, six, in Botany,
end four in Bacteriology.

A total of forty-four hours is prescribed in Physicsl
Training,

The Cultural subjects have an averege of 25.2 hours
prescribed; the Professionsl, 17.37; the Social Sciences
11.00; the Physicel Sciences 9,603 the Biological Sciences
2,70 and Physical Training 550 hours.

MJNICIPAL COLLEGES

Two, of the four lMunicipel institutions in the study,
have one hundred twenty-four hours, and two have one hund=-
red twenty hours each, as totel requirements for gresduation.
These institutions have sixty-.eight, seventy, seventy=six
and seventye~eight hours of prescribed work respectively.
or, in other words, the prescribed hours in ezch of these
four schools of this type are 54.8, 58.3, 61l.2 and 65 per-

cent, respectively, of the total requirements.

Eighty-seven hours are prescribed in the Cultural sub-

jects, of which forty are in English; thirty-two are in

Modern Lenguages; twelve are in Mathematics end three are

in Art.






In the Professional subject ninety-eight hours are pre-
seribed,

The Sociel Sciences rave & total of fifty-seven prescrib-
ed hours, Twenty-one hours are in History, fourteen are in
Philosophy, twelve are in Sociology, six in Economics &nd
four are in Political Science,

There are a totel of thirty-two prescribed hours in the
Physical Science claessificetion, with eleven in Chemistry,
six in Geology =@nd five in Physics,

In the Biological Sciences there are eleven in Botany,
eight in Zoology and three in Bacteriology & Eygiene, or a
total of twenty-two prescribed hours,

Two institutions recquire az total of six hours in Physi-
cal Training.

The sverage prescribed hours for each subject classifi-
cation sre es follows, Cultural 21,7 hours, Professionesl
subject 24.5 hours, Soclcl Sciencos 14.25 hours, Physical
Sciencas 8 hours, Biological Sciences 5.5 hours and Thysical

Treining 1,5 hours.

The consideration of these data indicate that Ceatholic
colleges have the highest average mimber of prescribed hours,
32,60, in the Cultural subjects and thet sgricultursl Colleges,
with 13,28 hours are the lowest, In the professional subject,

Fducation, lunicipal Colleges with an average of 24,5 hours and






State Agricultural Colleges with 14,81 hours represent the
maximum and minimqm in prescribed hours., Endowed Colleges
and State Agricultural Colleges with 2,7 and 15.41 average
hours, respectively, represent the minimum and the maximum
in the Biologicael Sciences.

Agricultural dolleges prescribe 17,28 hours in the
Physical sciences and State Universities prescribe 4,85
hourse These two State institutions represent the upper
and lower limits in this subject clessification. Catholie
colleges, prescribing as they do, 23.88 hours in the Socisl
sciences are fer in excess of any other type of institution.
This is undoubtedly due to the large mumber of hours prescrib=
ed in Philosophy by this type. State Agricultural colleges
prescribe the least mumber of hours in the Social sciences of
any of the typese Attention is called to the fact that there
is a trend upward in the prescribed hours in Social Sciences
In this type of institution, as is evidenced in a later

chapter,
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DISTRIERUTICY CF PRUOCRIPED TTUNS A1CNG
THE TARICUIS SQrme 1Y errer ol LAUM T IIT 1930
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In order to arrive at & measure of the breadth and in-
tercivenees of training in these tyges of institutions, and
to ma:ie ccmparisons cf them, the éata from Table 2 rezarcding
the number of institutions giving subjects and the averece
hours prescribed have been aszse:bled in Tatle 3. Attention
is célled in perticular to the number of institutions which
are cn record as prescribing the various subjects, w.nd to
the avera~e hours prescribed.

State Agricultursl Colleces, €tate Teachers Cclleges,
Polytechnical Collerses, Endowed znd "unicipal Collezes each
have as the sum of the averaces a much greater number of
prescribed hcurs in the sciences than they have in the so-
called Cultural subjects. Ctete Universities, Catholic
Colleges and Universities and -rotestant Colleges show :.ore
prescribed hcurs in the Cultural subjects than in the Sci-
ences. The data for thecse statements are to ve found in
Table 3.

A measure cf the btreadth of training in subjcct matter
is evident in the sum of the number of times subjects occur
within a subjsct classification in each type of institution.
This is illustrated in the case of State Universities in

this manner. Bacteriolozy and Fygiene are precscrived in three
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[ TABLE| 3

DISTRIB UTION OF PRESCRIBED WORK
IN INSTITUT, IONS IN 1930
21 By 50 82 18 4 8 4
State State State Protes tant Catholic Polytechnical Endowed Municipal
Universities Agri'l Colleges Teach's Coll's Colleg es Colleges Colleges Colleges Colleges
Subjects Noeof Aver, No.of Aver, No.,of Aver. No.of  Aver, No.of Aver. No,0f Aver. No.of Aver, No.,of Aver,
in the Inst's Hours Inst's Hours Inst's Hours Inst's Hours Inst's Hours Inst's Hours Inst's Hours Inst's Hours
Study Pres'd Pres'd Pres'd Pres'd Preg'd Pres'd Pres'd Pres'd
BIOLOGICAL
Anetomy 0 0,00 3 0¢ 35 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 O 0,00
Bact.&Hyg. 3 « 28 15 300 20 1,16 14 536 0 0.00 2 3460 2 L) R 0.75
Botany 8 1,80 15 5. 64 23 2e4b 29 1,49 i 1,50 2 1.70 2 0,75 3 2.75
Entomology 0 0.00 9 2.06 0 0,00 0 0,00 0 0.00 0 0,00 0 0.,00.. 0 0,00
Physiology ; | Oe 34 i 1.53 6 0,37 8 0439 1 0.17 1 0.75 0 0,00 0 0,00
Zoology a0 _l.42 10 2.94 22 _1.64 22 l0s4 6 0.12 i 1,00 5 1.50 2 2.00
Totals 19 3.84 59 15, 562 71 5,64 3 84 28 14 1.79 6 7.056 7 2:75 6 5,50
PHYSICAL
Chemisgtry 8 2:61 1% 12,82 32 3.00 54 4,34 13 3470 3 8450 7 5460 2 275
Geology 1l 0.48 2 035 Y 0.52 0 0.00 0 0.00 1 2.00 1 075 2 1.50
Physics 6 1,76 10 3311 23 2.18 43 2482 12 D10 2 4,70 4 3.26 1 1. 25
Totals 1b 4,85 29 16,28 62 B, 70 o 7.16 25 6. 80 6 15,20 12 9,60 5 5450
APPLIED
Agricul, 0 0.00 13 87.23 5 40 0 0,00 0 0,00 0 0,00 0 0,00 0 0.00
Engineering O 0,00 9 3694 0 0,00 0 0,00 0 0,00 0 0,00 0 0,00 O 0600
Home Econ, 0 0,00 2 3. 64 0 0,00 0 0.00 0 0.00 0 0,00 0 0,00 O 0,00
Totals 0 0600 24 34,81 5 0e40 0 0,00 0 Os 00 0 0.00 0 0:60 - 0 0,00
SOCIAL
Economics 8 1,76 14 5+ 37 T 18 30 1,63 1 0,77 3 S50 1 075 2 1,50
History 14 3490 5 1,29 45 4,78 67 5,30 15 740 4 6.00 7 Bl '3 5425
Pol, Sci, g % 3 2457 3 1,10 . 4,70 5 1,80 g O 67 2 300 2 1,40 1 1,00
Phil.&Psyce. 2 Qe 47 0 0,00 4 0429 22 1,19 2 B 11,10 2 1.50 3 1.86 3 34 50
Sociology 4 0.85 4 « 82 30 2.50 38 209 4 1,00 4 4,00 2 1,50 & 3.00
Totals 29 9,55 26 8,38 107 13,05 188 12,01 39 20.94 15 18,00 15 10,61 12 14.25
CULTURAL
Art 0 0,00 0 0.00 10 56 7 0431 0 0.00 0 0,00 1 0.3 1 0,75
Lenguages
Classie 0 0,00 0 0.00 0 0,00 : & 0,07 1 0.44 0 0,00 0 0,00 0 0,00
Modern 17 10.00 b 035 25 5,04 76 12,72 17 13.90 2 7.00 § 11,00 2 8,00
English 21 8,00 17 9,35 50 10,00 82 11,20 18 14,10 4 14,50 7 9,20 4 10,00
Astr'y Math., 13 4,20 p s § 3,00 35 3094 45 3e12 12 4,10 3 66 25 6 5,00 2 3,00
Music 0 0,00 O 0,00 i1 0e52 3 0.06 0 0,00 0 0,00 o 0,00 O 0,00
Totals bl 22420 29 12,70 131 20,06 213 2748 48 32,54 9 29,95 21 26,62 9 21,756
PROFESSIONAL
Education 21 20,70 17 18,41 50 23430 82 20,01 18 19.30 4 18,70 8 17,30 4 24,50
MISCELLANEQU S
Phys. Tr'g 16 2430 11 1,94 40 3.38 74 5465 j B i 2.70 3 3620 8 5, 50 2 1.50
Mil, Tr'g 12 2447 15 4,14 0 0.00 0 0,00 3 0.88 0 0,00 0 0.00 O 0,00
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of the Z1 institutions, Botany in three, Physiology in one
and Zcclogy in seven. This mekes a total of 19 times that
Biclogical Science subjects occur in the twenty-one institu-
tions asccmpared with a total cf fourteen times in the seven-
teen Catholic institutions. BEy adding the totals for all
“types of institutions in the Biologica! Sciences the grand
tctal can than te compared with the grand totals cf the

other subject clessifications. This data is shown in the

fcllowing tatulations.

Bicloezical Sciences =55 times
Prysical Sciences =01 "
A>plied Sciences =9 "
Sfocial fciences 440 "
Total for all Cciences 975 "

Sfubjects in the so-called Cultural group occur a
tota; of five hundred fourteen times.

The Profecssional subject, Education, occurs two hun-
dred four times, which is equivalent to the number of in-
stitutions in the study, in &s nmuch as it is prescribed in
each institution.

Physical Training aospears in one hundred sixty-six
institutions and !'ilitary Training in thirty institutions.

Variaticns in the breadth of training in subjects as
prescribed by these types of institutions is evident also
when they are compared on the basis of the frequency with
which the subjects appear in each subject classification.

In the Sciences, those subjects in the focial classificaticn



appear riost frequently in all types (considefing the number

in each type), with the exception of State igricultural
Colleges. In this clacsification, llistory and I'olitical Sci-
ence appear most frejuently in State Universities, Ctate
Teachers Colleges, Catholic Colleges, and frotectant Col-
leges., Thile fgricultural “Yollezes are one of the four in-
stitutions with the lowest frequency in these two subjects,
they show the greatest freguency in Economics. This is
probably due to the ertra requiremonts-in Agricult.ral ilconom-
ics.

Philosophy avotears in seventeen of the eizhteen Cathclic
instituticns, in twenty-two of the eighty-two Protestant
Colleges, in four State Teachers Collezes, in three each of
the Endowed and Muniéipél institutions and in two each of the
Ctate Univercsities and olytechnical Colleges. |

Sociology is prescribed in three of the four Municipal
Colleces. State Teachers “ollezes have 1t prescribcd in
thirty of the fifty institutions. <rrotestant Coclleges have
it prescfibed in'thirty-eight of the eighty-two institutions.

Biolosical and Physical Sciences are about equal &s to
the number of times subjects ere prescribed, which is two
hundred fifty-five and two hundred fifty-one, respectively.
Agricultural Cclleces occupy the nosition of lecadership in

both of thece clacsifications; being especially strong in
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Facterioloesy, Eotany, intomclocy and Zoclogy, in the Fio-
logical Sciences. In the Physical Sciences they are strong
in Chemistry and Thysics. There are three of the Biologicel
subjects, Anatomy, Factericlogy end intomology, which do not
apoear in the curricula of the Catholic, =ndowed and luni-

" cipal types. 1n State Universities, Ctate Tecachers Collezes,
Protestant Colleres and Polytechnic Colleges there are two

of the EFiclogical subjects, Anatomy and Entomology which are
not prescribed.

The position of leacership in the rhysical Cciences
being held tr the Agricultural Collemes hes been referred to.
Endowed Collegces are in seccnd plaece with rcgard to Chemistry.
Catholic and “olytechnic institutions are in third place.
'eachers and rrotestant ccllezes are in fourth place. IMuni-
cipal Cclleges are in fifth place and State universities are
the lowest. ¥ith regard to Thysics, the types of institutions
rank in the fcllowing order; fgricultursl Cclleres, "oly-
technic and “néowed Collegzes, Catholic Co!lezes, {tate Teach-
ers Colleres, lunicipal instituticns, PProtectant Collezes
and St-te Universities.

First rank is taken by Cathclic institutions as to the
number of times subjects in the Cultural clacssificatiou appear
as prescribed. <Ctate Teachers Collegces are in seccnd place.
Polytechnic and Municipal institutions share third place.

Ctzte Universities are in fourth ranx, followed very clocely



bv Protestant Cclleres, while Agricultural Colleces have
the lowest frequency of Cultural subjects.

English is prescribed in all instituticns with one
exqeptiop, which is found in the &ndowed type. I odern lang-
uazes are found to be of the same fregquency in State Teachers
. Goldeges, Polytechnical end Municipal Colleces. Ctate Uni-
versities are in second positicn. 2Protestant, Endowed and
Catholic instituticns are in third place. Agricultural
Colleses ere of the lowest freguency. Clacsical lLanguages
are prescribed in but one instituticn in each of two types,
viz., “rotestent and Cathclic instituticns.

. Mathematics occurs nost freguentl:  &s a prescrited sub-
ject in Protestant Cclleges, ftate Universities rank second;
tgricultural Colleces and Cathclic institutions are in third
place., ftate Teachers Cclleces @re in fourth place, while
Polytechnic, &ndowed and l'ynicipal institutions are in fifth
nlace.,

Music occurs as a prescribed subject in but two types
of institutions, viz., eleven times in State Teachers Colleges
and three times in Protestant Colleges.

Physical Training 1s prescribed most freguently in
Municipal institutions, Catholic Collezes ranking second and
Agricultural Colleges third. <State Universitics and State
Teachers Colleres are in fourth 2lace, while Endowed and

Protestent instituticns are in fifth place. Iolytechnic



Cclleces do not show it as a prescribed subject.

1"11itary Training is prescribed in all Agricultural
Collezges; in twelve Ctate Universities and in one Catholic
institution.

Art is a precscribed subject in ten Teachers Colleges,
seven Protestant Cclleces, one indowed Cclleze and in one
Municipal Institution. |

The presentatic;ﬁf this data mekes it evident that
among the science subject classificaticns the focial Eciences
are prescribed by all types of institutions with much great-
er frequency than either the Physical or Biolozical Sciences.
In fact it is prescribed almost as frequently as the latter
two combined. The frequency of the so-called Cultural
and Tool subjects is more than one-half the frequency of all
the Science subjects combined. If sciences possessed no
cultural value, then the difference in frequency between the
culturel &nd the écience subjects in these institutions
would not be noticeable.

The degree of intensiveness of training efforded pros-
pective teachers of Scilence by the various types cf institu-
tions as is made evident by the sum of the averzge hours in
each subject classification indicates great desparity of
practice among educators. Graduates from sane ty;es of

institutions are going to enter the Science tesching profession



with a rather limited training in science subject matter,
unless wice and effective counsellinz is done by the in-

stitution on behalf of, and participeated in by the student.
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CHAPTER IV
TYPES OF INSTITUTIONS
AND PRESCRIBED COURSES

In order to make a comparison of the different types
of institutions, on the basis of training they require in
the sciences, the detailed data that are shown in Table 2,
are oconsolidated in Table 3. In this tabulation, the avere
age hours presoribed in each subject classification are
totaled for each type of institution, This total is, there-
fore, a sum of averages,

A oeomparison of the types of institutions on the basis
of the sum of the averages in each Science subject classifi=-

cation shows four well defined combinations of types as re-
lates to prescribed hours, The maximum and minimum extremes
are represented by two types of state institutions, Agricul-
tural Colleges and Universities, Between these extremes sare
two groups of types with rather wide differences in the sum
of the averages of prescribed hours, In one group are the
Catholic and Polytechnic institutions, In the other group
are the Teachers Colleges, Protestant, Endowed and Municipal

institutions,



TABLE 4
COMPARISON OF TYPES OF
INSTITUTIONS PRESCRIBING
TRAINING FOR 1930 PERIOD

Type of Institution Biological Physical Applied Social TOTAL

Agricultural Colleges 15,6 16,8 34,8 8.6 76,1
Catholic Colleges 249 6.8 0,0 20,4 32.1
Polytechnic Colleges 7.0 15.2 0.0 18,0 30.2
Teachers Colleges 4,6 5.7 4 13,06 23,76
Protestant Colleges 3eb 7.17 0.0 11,9 22,87
Endowed 00119368 e 75 9.6 0.0 100 7 23, 05
Monicipal Colleges beb 5.5 0.0 14,2 25.2
State Universities e 9 4,9 0.0 9.7 18,5

A graphic illustration of these data is shown in Figure

Similar series of combinations of institutionsl types
are also evident when the sum of the aversges of all subjeot
classifications are observed, These are shown in consolidat~
ed Table 5 under the heading "Sum of Aversges", but are not
arranged in groups as in Table 4.
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A very different arrangement of types of institutions
as to presoribed hours in sciences is observed when the per-
cent of science hours based on the sum of the averages im all
subjeote is computed., In Table 6 is shown the percent of
Presoribed hours in Sciences, Cultural and Professionsl sube

Jeots, and all others, based on the sum of the averages,

TABLE 6

DISTRIBUTION OF PRESCRIBED HOURS AMONG
SCIENCE, CULTURAL AND PROFESSIONAL SUBJECTS,

Type of :No. of 3Aver.Fo.: Percentage of Prescribed
Educational :Insti- ;0f Pres-g Hours given to
Institutions:tutionsscribed $Sclence T-sProresse~s ALl

sHours, sSubjectszal Sub=-:ional t Others

H
3 : 3 sjJects ;Subjects:
g 3 3 3 ] 3
State Agri- ; 3 H : H 3
cultural s 3 T ] ] ]
Colleges . 17 3 113,153 66.70 3 11,703 16,20 3 ©b5.40
H | 3 3 3 b4
Polytechni~ : $ 3 H H 3
cal Colleges; 4 91,303 44,00 3 31,903 20.40 3 3,70
: H H ] H H
Catholic H H 3 d 3 H
Colleges : 18 85,243 37.70 3 38,303 22,60 : 1,40
: H H H H H
Manicipal s H ] 3 H :
: H 3 H H H
State Teach=g H g 3 : H '
ers Colleges: 50 70,363 33,70 t 27,60: 33.1 3 3,70
] s H ] ] s
Endowed 3 3 ] ] H H
Colle gos8 3 8 71.456; 32.20 g3 3b. 80;: 24,820 s 7. 80
H B H H H 3
Protestant H H H H H
Colleges ) 82 i 73.857 30,50 3 86,90: 27,20 3 5,40
3 3 H s 3 ]
State Uni~ H ] H ] H
versities 3 21 6666 3 27,70 : 33,40; 31,10 : 7,80
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The range between the highest and the lowest percent
in each of these subject classifications shows a wide vari-
ation and can be interestingly shown as a ratioe In the
Sciences it is 1; 2.4. 1In the Cultural Subjects it is
l; 3.37. In the Professional subject it is 1: 2,09,

The data contained in Tsbles b and 6, when interpret~
ed jointly, show some very interesting facts relative to
the comparative facilities of these types of institutions
for the training of teachers of secondary sciences, They
represent conditions whiech, it would seem, should be given
gserious consideration by educators, It is reasonsble to
assume, if one is going @ teach & subject, that he should
know that subject, not as a separate entity, but in its
relationships with other forms of knowledge. It is likewise
reasonsble to assume the hypothesis that a teacher of Chemis-
try, Botany or any other science will be better equipped in
knowledge of its subject matter if he knows Zoology, Geology,
Physics, Bacteriology, etc., becasuse he will be in position
to understand and make understandsble the inter-relation-
ships of one or all of these sciences to the subject he is
teaching. If the prospective teacher's time is too greatly
utilized in Professionsl courses, or in the so~called cul-
tural studies, aside from the cultural value that any one
will get from sciences, then he will have to sacrifice some
of the courses which should become his reserve capital, 80

to speak, Tables 6 and 6 indiocate definitely how these






various types of institutions compare in the amount of time
that a prospesctive teacher is required to devote to subject
matter, to cultural training end to professional work, im
order to prepare himself to teach, interest and inspire the
youth placed in his care,

State Agricultural Colleges have as the sum of the avere
ages of all subject classifications 113,15 hours, The sum
of the averages in Sciences is 75,1 hours; 34,8 hours of this
is in Applied Sciences, i, e, sciences to which all the other
sclence classifications are relatedy or, in other words 66,6
percent of the sum of the averages of 2ll the propsctive teach~
or's time is devoted to subject matter training, It is also
noticeable from observation of Table 2 that this type of insti-
tution. prescribes a wide diversity of science training,

In the so~called Cultural subjects these imstitutions
presoribe 13,3 hours and 18,41 hours respectively. Whether
or not this is enough, too much or too little time to devote
to these subjects is not within the reslm of this study te
disocuss or determine, However, this type of institution pre~
soribes the least amount of time to these subjeot classifica=-
tions,

Catholic institutions presoribe 85,24 hours as the sum
of averages of all sudbject claessifications with 30,1 hours
in Sciences., Of these 20,4 hours are in the Social sciences.
This means that 32,7 parcent of the sum of the averages is in
Sciences, but there is no diversification, In the cultural

subjects 32,7 hours are presoribed or 38,3 percent, Frofess~



-~



ional training, Education, has 19,3 hours prescribed oxr
22,6 percens, With so much of the student's time devoted
to the Social sciences and so-called Cultural subjects,
there would seem to be too little opportunity left for
training in the Biological and Physical sciences,

Manicipal institutions prescribe 24.2 hours in Sciences;
14,2 hours of which are in the Social classification, There
are 21,0 and 24,5 hours prescribed in the Cultural and Pro-
fessional subjects, In terms of percent of the sum of the
averages,this means that 34.9 percent of the student's time
is devoted to Sciences; 29,8 percent to the Cultural Sube-
Jeets and 33,9 percent to Professiomal training, Agsain
the training in Sciences is limited to a narrow selestion,
end one third of the prospective science teacher's time is
devoted to training in a method sabject, while a little
more than one third of his time is devoted to subject matter
training,

State Teachers Colleges prescribe 23,76 hours in the
8ciences, Of this total, 13,06 hours are in the Social
Sciences. In the Biological and Physical Sclences combined
there is a totsl of only 10,8 hours prescribed, There are
preseribed in the Cultural subjects 19.4 hours, while in
the Professional subject there are 23,3 hours presecribed,
Excepting the case of Municipal imstitutions,this type of
institution has the higest mumber of preseribed hours in
the Professional subject, Education, On a percent basis,
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these data mean that 33,7 percent are im subject matter
training; 27.5 percent are in Cultursl training and 33,1
percent are in Method, In the prescribed hours in this
type of institution, almost as much time is taken in
teaching how to teach as is used in training for what is
to be teaught,

Polytechnical Institutions prescridbe 40,2 hours in
Sciences, of which 18,00 are in Sociel Sciences; 15,20 in
Physical Sciences and 7,00 hours in Biological Sciences,
The diversificetion of sciences in this type is exceeded
only by that of State Agricultural Colleges, There are
29,20 hours prescribed in Cultural subjects and 18,70
hours prescribed in Education, The student devotes 33,00
percent of his prescribed hours to Sciences; 31,90 pe rcent
to Cultursl subjects and 20,40 percent to Professional
training, In profeseional training this type of institu~
tion presoribes 4,20 hours in excess of State Agricultural
Colleges, which prescribe the least of any type.

Bndowed Universities and Colleges prescribe 32,20
hours im Sciences of whish 10,70 hours are in the Social
Sciences; 9,60 hours are in the Physical Sciences and 2,75
hours are in Biological Sciences, The Cultural subjects
require 25.60 of the total prescribed hours and the Pro-
fessional subject 17,30 hours, Thirty-twe and two tenths
percent of the prescribed hours are in Sciences; 35,80 per-
cent are im Cultursl subjects and 24,20percent are in
Rducation., These institutions, as a type, prescribe the
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greatest mmber of hours to Physical Training, which are
5,50 hours, However, this is not as many as the combined
hours that are prescribed in Physical Training and Military
Training in Agricultural Colleges,

Protestant institutions prescribe 21,70 hours in Sciences,
of which 11,90 are in Social Sciencesj 7,17 are in the Physical
Soiences and 3,650 hours are in the Biolegical Sciences, In
the Cultural subjects, 27,30 hours are prescribed, while in
Education there are 20,10 hours prescribed, In the Biologi-
cal and Physical Sciences and imn Education, this type eof
institutions prescribe about the same mumber of hours as the
Catholic institutions., Geology is a fregquently prescribed
ocourse in the Physical Scieneces. These data show 30,50 per-
cent of the prescribed hours in Sciences; 36.90 percent in
the Cultural subjects and 27,20 percent im Professional Traine

ing, This type of institution emphasizes the cultural
phases of their curricula to almost the same degree as do
the Catholiec institutions, which prescribe a higher percent
of hours in that classificatiom than im any other,

State Universities prescribe 18,50 hours in Sciences,
of which 9,7 hours are im Sceial Sciences; 4.9 hours are
in Physical Soiences and 3,9 hours are in Biolegiocal Sciences,
They prescribe 22,3 hours in Cultural subjects and 20,7 hours
in Professionsl Training, Whea put on a percentage basis
this means that 27.7 percent of the prescribed hours are im
Sciences; 33.4 percent are in Cultural subjects and 3l.1 per-
cent sre in Edncation., This type of institution shows the






lowoetv percent of hours prescribed in Sciences of any of the
types in the study, They are onse of the four highest in
percent of prescribed hours in Cultursl subjects and one of
the three highest in percent of prescribed hours im Education,
Although State Universities compare favorasbly with the other
types as to the mumber of avewrage prescribed hours in COule
tural and Professional subjects, they are very low in prescrib-
ed Scienees, The curricula of these institutions are ample
from the standpoint of electives in Science, and becsuse of
the lower mmber of presoribed hours, the student has more
opportunity to avail himself of electives, This theory of
1iberal elective privileges harmonizes with the basio theory
of the purpose of universities, vis., the training of mature
students,

The presentation of the data im Tables § and 6, as made
above, may bring to the readers mind the question, "What type
of institution gives the best balanced eourse of training for
sclence teachore'ﬁ Apparently that type of imstitution is
to be found in ons of the combinations that exist between the
two extremes shown in Table 4, viz,, Polytechnical institue~
tions, This type prescribes 44,0 percent of the sum of the
average hours in Soiences; 31,9 percent in the Cultursal sub=
jects and 20,4 percent ia Riucation., However,this is only
a matter of personal opinion and interpretation, since there
are no statistical data compiled as yet upom this question
of the ideal course of training for teachers, Theories have






been advanced, ideas have been put into practice; speskers
and writers have expounded on this question of a balanced
type of training for teachers; but the answer will only be
obtained through scientific investigation and experiment,
Until the faots sre established, philosophies, ideas and
opinions will be promulgated and followed or discarded,

The hypothesis which has been advanced, that a teacher
of science should have a broad training in sciences, is
fairly well realized in the Polytechnical institutions,

Four subjects, Pacteriology & Hygiene, botany, Physiology
and Zoology are prescribed im the Biological Classification.
Three subjects, Chemistry, Geology and Physics are pres-
oribed in the Fhysical Sciences, Five subjects, Economics,
History, Pol., Sciences, Yhilosophy & Psychology &nd Sociology
érn presoribed in the Socisl Sciencess This distributiom of
subjects is to be found im Table 3, It has been showa in
Table 6 that 31.9 percent of the sum of the mverage prescribed
hours are in the Cultural subjects, which is 29,2 hours; and
that 20.4percent of the sum of the average prescribed hours,
or 18,70 hours, are in Education. It would seem that the
time prescribed im Cultural sudbjects is excessive, consider-
ing the cultural value that is to be found in courses in
Education and the Sciences, A slight reduction of the pres-
eribed hours in Cultural subjects would make it possible to
prescribe more work in the Biologiocal sciences, which are

basic sciencese.



At the maximum extreme of the sum of the average
presoribed hours in Sciences are the Agriocultural Colleges,
These institutions prescribe 66,6 percent of the sum of
the average hours in Sciences, or a total of 75,1 hours,
All the subjects in the Biological classification are
prescribed, which is also true of the Physical and Applied
classifications, In the Socisl Sciences, only Philosophy
and Psychology are omitted from the prescribed sciences,
These institutions, it would appear, are sacrificing um=-
necessarily, the value of the Cultural subjeots for ex-
cessive Science training, The scientist, without a rea~
gonsble cultural backgreund, is placed at Jjust as great &
disadvantage in life's sctivities es is the individual
with a purely cultural training,

State Universities, representing the minimum in the
gum of the averages of the prescribed hours in Sciences,
or 18,5 hours, are distinctive for the limited amount of
time presoribed in the Biologiosl and Physical sciences,
8.9 hours and 4,9 hours respectively. This seems like a
very limited amount of time to be preseribed for students
preparing to assume positions as teachers of secondary
gsoiences, It is a faoct that this type of institution
offors liberal elective privileges, In all probability
the mature student would utilize those privileges jadi-~
ciously, tut in spite of the basie theory of the purpose
of this type of imstitution, they are not comfined te



training of mature students, An individual who has been
away from seoondary school supervisioam for only ome or

two years is ne better qualified to seleot wisely the
courses of study he should pursue, even though he is im a
University, than if he were in a small college, This is
especially true when a student is going into a profession
where he will be a factor in the shaping of other human
lives, These institutions prescribe 33,4 percent of the

sum of the average hours im all subjects as Cultural sub-
jeots, and 31,1 percent in Edueation, or professional
training, With a smell mamber of hours sacrificed in

each one of these subjest classificetions, & broader traine
ing in Sciences could be presoribed for prospestive teachers
of seience, If the selection of Science Electives is varied
and made &8s intensive as possible, then good training in
subject matter will be the result, but will the inexperience
od student mske that kind of selestion or choose the path
of least resistance?

Courses in the "Speocial Methods™ of teaching different
goiences are noticesbly more evident in the curricula of
1930 than is true of the ocurricula of the earlier decades,
This condition, it seems ,would indicate that educators are
teking advantege of information growing out of cxporimentation,
even though such experiments may be of the simple trial and
error type. It indicates that teaching methods are rapidly
passing through a transition from the theoretical to the
gcientific stage, In the tabulation of this portion of the
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data, only courses in specisl methods were considered, Courses
in general methods of class room management, records, discipline,
ots., were not considered, Only those dealing with the best
method of presenting subject matter and procedure in science,

the use of display materisl and class helps, laboratory techmigue,
ete,, are given recognition. Sueh courses were usually given
under the direction of the department in which the science sub-
Jeot was being taught, rather than in the department of educa~
tion,

Table 7 shows the mumber of times that courses im "Speocial
Methods™ were listed for each of the secondary school science
subjects in the various types of universities and colleges,

TABLE 7
COMPARISON OFrTYPES‘OF EDUCATIONAL INSTITUTIONS

Pype of :Ho,3Bot=:Z00l-3Chem~:Phy~:Agri'liHomesEcon. :His~:Pol.

Inst, 3 sny sogy istry:sics: yEco ztory;set.
—_ R4 H 4 4 k4 | 8 4 H b4 4
State H H H : g H} H : H H
Univer. ¢ 2813 17 3 9 3 8 31103 O 1 1B 8 310 31

$ 3 H 3 3 H g 3 H H
State ] 1] H H H H H H H H
Agri'l 3 1 ] 3 3 $ 3 1 3 3
Collegess 173 4 3+ &8 3 8 3 B 9 s T7T: 0 3 43 8
State H H 3 H H H H 3 s H
Tesach's 3 3 3 3 3 s 1 3 3 3
Colleges; 650s 18 3 27 3 26 3114 : 21 3 2 :26 3 9
Protes~ t H 3 g 3 g 3 3 g H
tant 3 ] H ] 3 H 3 H H 3
Colleges: 823 84 § 32 1139 3263 O 383 b 343 31 8
Catholies ] 3 3 ] ] H H s 3
Collegess 18; 7 3 B 3 s O 3 23 1 3 7:0
Polytechs 3 3 3 : K 3 3 :
nice Colg 43 O0: O s t 0 3 i1 0 3 : O
Endowed 3 H 3 H ] H H H H H
Colleges:s 8: 6 i t s B: O 3 t 0 1 0.
l:gioi- H : H 3 3 : : : : :

3 3 g H 3
gollogel; 4; 8 2 3 2 3 1: 0 1 33 0 3 3130
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These data show that courses in "Special Methodg" for
soience teaching occur a total of 72 times in State Univer-
sities or an average of 3.4 times per institutiong 1im
Agricultural Colleges, 37 times, or an averasge of 2,17
times, in each institution, State Teachers Colleges offer
such courses a total of 157 times, thues making an average
of 3,1 times per school, In the 82 Protestant Colleges
these courses appear 214 times, or an average of 2,6 times,
In Catholic Colleges, they occur 38 times, which is an
average of 2,23 times in each institutiom., Polyteshnical
Colleges do not offer such coursee im Sclience subjeats,

The 8 Endowed Colleges offer them a totel of 32 times, or
an average of 4 times, which is the highest average of all
types of institutions, In Municlpal Colleges such courses
ocour a total of 14 times, which makes an average of 3.5
times for each institution in this type.

The distribution of "Special Methods"™ courses in the
various types of institutions includes, in most instances,
all of the socience subjects in the umal secondary school
oclassification, State Teachers Colleges offer such courses
in each of the subjects oclassified, State Universities
and Protestant Colleges do also, with the exception of one
subject, Agricalture, which does not appear in their curri-
cula, State Agricultural Colleges give "Special Method 8"
sourses of training in all subjects except in Economics,
which in reality is not a secondary school subject, although
occasionally given in some High Schools. Except in the case






Of Agrieculture and Pol, Science, Catholic Colleges give
these courses for all subjects, Endowed Colleges &end
Moniecipal Colleges do not show courses of this kind in
Agriculture, Economics or Political Sciences Relatively,
more courses in "Special Methods™ are given by each of the
types of institutions in History, Chemistry, Home Economics
and Botany than in other subjectss Courses in "Special
Methods™ for the teaching of Zoology end Physics are
quite comparable, slthough somewhat less frequent than in
the subjects mentioned sbove, Political Science and Econ-
omics are subjects in which such courses are seldom
offered by the types of inmstitutions in this study.
The wide vaeriation in Prescribed professiomal train-

ing, which is evident in the various typés of institutions,
is indicstive of the fact that either two much time 1is
required of the prospective teacher in some types of insti-
tutions or mot enough in other types, The North Central
Asgociation of Colleges and Universities haéi set as &
gtandam for membership fifteem hours in Education, It is
evident that the association believes this to be an
optimum smouht of training necessary for a teacher of
secondary school subjects, All institutiens in the various
types meet that requirement and one type exceeds it d»y 9,6
hours, The type of institution with the lowest mumber of
Pregoribed hours in Education exceeds the requirement of
the Assooistion by 2,3 hours, The data in Table 8, com=

solidated from Tables 1 and 5 show average mmber of hours






and the percent of the total minimum requirements which are de-
voted to Education in the various types of Educational institu~
tions in this study.

TABLE 8

COMPARISON OF PRESCRIBED HOURS
AND PERCENT OF TOTAL MINIMUM
HOURS DEVOTED TO EDUCATION

Pypes of ] g Average 3 Hours Pres- 3 Percent of

Institutions : No, ¢ Total 3 oribed in t Total Hours
] t Minimmm 3§ Education ]
3 3 Hours H
3 3 3 3

State H H H H

Universities 3 21 3 126 S 20,70 3 16,6
H H H H

State Agri'l H H H

Colleges s 17 s 134.80 3 18.41 g 13,70
H H H H

State Teachersy 3 3 3

Colleges t B0 3 124,48 3 23,80 3 18,70
g H 3 3

Protestant 3 ] H ]

Colleges $ 82 3 123.80 20.10 H 16.23
3 3 H 3

Catholie H g H ]

Colleges : 18 3 126410 3 19,30 g 15,30
3 H H H

Polytech, H ] H} H

Colleges t 4 3 149,20 18,70 3 12.53
H 3 s 3

Endowed H H H 3

Colle 80. 3 8 3 1210 20 3 17. 30 3 140 19
H H $ H

Manicipal ] g s H

Colleges 1t 4 3 122,00 24,50 3 20,08

The significance of the data shown in this tabulation is
solf evident and needs little, if any,explanation. If eight En-
dowed Colleges with an average of 17,30 hours, or 20.08 percent
of 121,20 hours,the total minimum requirements,meet the necessary

requirements of the North Central Association, what justification
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is there for Munioclpal Colleges, State Teachers Colleges and
State Universities requiring the aspparently excessive mumber
of hours which they do in the technique of teaching? An
excessive amount of time devoted to learning how to teach
science limits the prospective teacher to a narrower field
of learning in subjeot matter, The finished produet, the
secondary school pupil, will not profit at the hand of the
skilled pedagogieal technicisn unless he knows the subject
matter to be tsmght, It is not enough that a teacher of
science know only Physical Science or Biologieal Science,

he ghould know either one of them in relatiom to the other
and in relation to Applied Sciences and the Socisl sciences,
One does not employ a skilled mechanic in construction to
build a house and fail te supply him with the building
materials, if so, he does not get the house in which to

meke a home, Perhaps these conditions asre influenced by
legislative or state department sdministrative regulations,
bus if that is true, why are they not uniform and applied
to all types of institutions? Such a distribution of a
prospective teacher®s time raises the question again of

the comparative values of technical knowledge in teaching
and a comprehensive and adequate knowledge of the subject
matter to be tamght, This question has been propounded

and discussed many times by educators with regard to various
gubjects, The answer to it, with regard to sciences, seems

to be found im the following quotations






"The function which science has to perform in the
currioculum is that which it has performed for the races
emancipation from local and temporary incidents of ex=-
perience, and the opening of intellectusl vistas unob-
soured by the accidents of personal habit and predilec-
tion, The logical traits of abstraction, generslization
end definite formulation are sll associated with this
fonction. In emancipating an idea from the particular
context in which it originated and giving it a wider
reference the results of the experience of any individ-
ual are put at the disposal of all men. Thus ultimately
and philosophioaliy science is the organ of generasl and
social progress™

IDewoy, John Democracy and Education. p 269,
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CHAPTER V

TYDPLEE CF ETTICATICHAL IVCTITUTICHS
AD LINCIIVL CCURE LS

A discussion of the time devoted to clectives and
the distritution of those electives, in this study, might
seem to be unnecessary, since they represent what is left
of the minimum requirements for grcduation after the pre-
scribed hours have been considered. Lowever, there are
conditions existing with regard to the curricula composi-
tions in some types of institutions which are not entirely
apparent if the prescribed hcurs are to be the extent of
the study. Fhysical Training and Military Training will
not be considered in this part of the discussion since
they are not tzabulated in the study as electives. This
is likewise true with the Professional subject, Educstion,
The discussion will be confined tc the Sciences and. se-

- called Cultural subjects.

The manner of determining the elective hours, neces-
sary to complete courses of training for prospective
teachers hes been discussed under "ketlod", but attention
is called to Table 1 "Ccmpcsition of 1930 Curricula™ where
there is given the average hours of electives and the

everage per cent of electives for each type of institu-

tion, based upon the minimum requirements for graduation.






Ctate Teachers Colleges, with forty-eizht per cent
of the total minimum requirements as electives are outstand-
ing. TIrotestent Colleres, State lfgricultural Collezes and
State "niversities with 42.5, 42.3 and 42 per cent, res-
pectively, com are very favorcbly. «ndowed Colleges and
Universities with 40.0 per cent amd lunicipal Colleges
with 40.1 per cent are also conparcble. DPolytechnical
Colleses with 36.3 per cent and Catholic Colleges with
55.9 per cent in electives hours are hardly coriparable
and are as outstanding at the lower limit as are Teachers
Colleges at the upper limit.

The detailed distribution of elective hcurs in sub-
ject classifications for each type of institution is
shown in Table 9. <+here esre conditions existing in these
tables which will need further explanation than has been
given under, "iethod of Allocating Llectives".

In each subject classification for each type of in-
stitution, under the cclumn heading "Average Elected",
it will be noticed that there are gcnerally two subjects
which show a c~cater number of hcurs than any of the others.
In the Biological Cciences 1t is Botany &nd Zoology. 1In
the Prysical Sciences it is Chemistry and Physics. In
the Social Sciences it is usually Fistory and Pclitical
Science, although there are exceptions in this sub ject

classificaticn.



TABLE 9

DISTRIBUTION OF ELECTIVE HOURS
IN INSTITUTIONS IN 1930

21 17 50 82 18 - Endow dSC lleges Muanici il Colleges
State Universities State Agricultrl State Teachers Colleges Protestant Colleges Catholic Colleges Pol echnical Colleges i R i $
olleges
; _ Aver, Aver, Aver. Aver, Aver, Aver, Avers APz
Seiences No, Hours Med- Range No. Hours Mled~ Range No.  Hours Iled- Range WNo. Hours Med~ Range No. Hours Med- Range ©No Hours peg- Renge Noe Hours led- Renge No, Hours lied~ Range
Elect, ian Eleet, ian Flect, ian Elect, ian Elect., ian Elects ian Elect, isn Elect, ion
BIOLOGICAL G
Lnatomy 1 .28 .52 0-6 0 0,00 0.00 0-0 0  0.00 0,00 0-0 O 0,00 0.00 0-0 O 0,00 0,00 0-0 0 0.00 0,00 0-0 0 0.00 0,00 0-0 0 0,00 0500 0-0
Best.d Hygs 1 14 B2 0.3 1 .29 .97 @-5 8 82 . .97, 0518 18" .47 L6 u0ed R Bl ..B9 0-63 U MERLES Belal 880 PaB8 b= : 2'88 0‘22 8:20
mtany1 ¢ 15 8.10 4:099 O"ZO 4 lo 25 5.49 O"6 ‘.7 4:082 5.49 O~20 59 4:.5’7 090 0-50 6 5.30 0'74 0“24 1 0‘70 .66 O"u 5 Sogo 0.00 O:O O OOOO OOOO O_O
Stomolegy 1 219 .52 Omd 2 .48 1.81 0ed 3 14 11,01 0=7 - 1 1,03 B9 '8-3 0. 0;00 0,00 0-0  0f 9.8076,00, 0-00 0 it i O a e s g L 0
7Ay:SLlology 4 90 BT 0«9 2 .58 1.]4 05 4 .30 . 1.41 BeE 1B 260 T D6 G .66 .59 0-6 0 0.00 0,00 0-0 O O. y 0-6 B B8.850 14,99 0-16
Zoology 13 7,80 4,74 0-30 4 1,17 1.89 0-8 20 5,00 11229 0=-24 33 4,05 .83 0-30 ¥ £,80 ,8% 0-15 O 0400 0.00 0-0 2. 1,10 & .66 <0~ : !
PHYSICAL
gpeTistry 18 8,20 6,49 0=32 5 1,70 7,49 0-8 14 9.50 6499 O=B0 2 B3.50 6,99 030 8 3,60 4,49 0-6 2 3.50 5,99 0-8 5 9,50 4,99 0-24 S 5'88 g.gg 8:54
i) B 1,28 .58 0+30 1 .19 1.16 @ ea% 7 08 1,16 <0-16 17 1,17 . .6R 0«18 B - .39 (56 0~4 O 0,00 0,80: 00 . 1 . 6B~ | 48 -0-5 et PR
ysics 17  Y.78 b5.37 0250 7 1,98 .59 O=E 2B Bo79 o569 025 B2 6,51 4,31 0-30 10 4,80 2,99 0-18 3 3.60 4,49 0-6 B 5,72 4,99 0-20 1 2. X
APPLIED
Agriculture 0 0,00 0,00 0-0 2 1,53 1.06 ©-20 3 1,56 1,06 0-30 O 0,00 0,00 0-30 0 0,00 0,00 0-0 O 0,00 0,00 00 0 0,00 0,00 0-0 0 0,00 0,00 0=0
ingineering 0 0,00 0,00 0-0 O 0,00 0.00 0-0 0 0,00 0,00 0-0 0 0,00 0,00 0-0 O 0,00 0,00 0-0 1 7.70 4,99 0-31 0 0,00 0,00 0-0 g 8'88 8-88 8:8
ome Econ's O 0,00 0,00 0-0 2 B3.76 1,14 0-33 6 3.12 1,14 0-30 16 5,79 4.28 0-46 3 4,30 L,59 0-30 2 16,50 23,99 24-42 1 4,50 042 0-36 . >
SOCIAL
Economios 8 3.30 1,61 0-30 £ .48 3.49 0-5 28 5,08 3,49 0-24 44 2,25 2.49 0-6 9 2,10 2,99 0-6 0| 0.00 0,00 0-6 4 2,60 2,99 0-8 2 4,50 2,99 0-1B
glftogy. 10 5,60 1,90 0-24 9 2,29 2,20 0~b 27 7.32 2,20 0-30 49 6.24 4.49 0-30 6 4,70 ,74 0-30 1! 1,00 .66 O0~4 5 9.20 5.:3 8-%% g g-gg %’33 8:50
. 18 4,60 4,74 0-12 B 1,58 4,69 0-5 53 4,88 4,69 0-28 49 3,64 4.14 0-24 12 4,00 3,99 0-12 2 2.80 3,49 0-5 5 6,30 g'oo 05241, "Mos Ry L0 8y 00 21000
Phil.e Psyoh. 2 38 .56 0-4 1 .29 1.01 OB 1 15 1,01 BeB. B 17 .BB .0=3 " 0. 0,00 0,00 0-6 05 0400 FOS00°0+0 - 6 = D00 deb e T (i SR IR R
ociology 9 4,00 1,94 0-30 10 2,64 2,99 0~5 31 3,38 2,99 0~17 32 1,80 .83 0-¢ 5 3,10 .69 0-24 1 4,00 .66 0-4 3 2,20 . .
0 LI RAT,
IBJECTS
§22m1 0 0,00 0,00 0-0 0 0,00 0,00 0=0 0 0,00 0,00 06 O 0.00 0,00 0-0 © 0,00 0.00 0-0 O 0,00 0,00 0-0 0O 0,00 04,00 0~0 O 0900 0.00 0~0
4 8 ages % -
Classio 0 e Df80s oib. Bileias v o analeis 0 0.00 0.00 0=0 0 0,00 0,00 0-0 0 0,00 0,00 0-0 0 0,00 0.00 0-0 0 0,00 0.00 0~0 A8 a0y 8:00 0%
Eﬁgggrn 4 2.40 1:8%5° 6-~16 3 1.59 1.38 0-10 14 2476 1,38 0-14 7 « 65 54 O-12 1 66 B2 0-12 8 0,00 0,00 0=0 1 . . e 0000 O:OO 0=0
Inglish 7 2,10 .74 0-18 1  .gd 1.87 o0-4 i 1,17  1.287 0-7 17 1.10 4,68 0«9 O 0,00 0,00 0~0 0.00, 70,00 9-b . Bi" BeRBi 66 JUELS BB = RER,(0nE
Math. Amtr'y 8  2.38 .8  0-16 4 .76 3.85 0-4 27 2.74  8.85 0-15 P8 2,29 .95 O-lz 4 1,20 .64 0-6 2 270 3,99 0-7 B 250 299 0-6 3 550 4.49 0-8
husic 0 0.00 0,00 0-0 3 76 1,01 @ 0«6 1 .08 1,01 0-4 0 0,00 0,00 0-0 0 0,00 0,00 0-0 0 0.00 0,00 0=0 0 0,00 0.0 . :
PROFESSIONAL (
Educetion No Electives o~

MISCELLAHEOUS
Physical Tr'g No Electives

Wlitary Tr'g No Hlectives
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These pairs of subjects, so to speak, represent the
subjects within each subject classification which teachers
of sciences in secondary schools are called upon to teach.
They represent the major, and the first minor, as termed
by some institutions. Cpposite these subjects in the
column, "Mumber Giving" is always found a greater num-
ber of institutions than is found opposite other sub-
jects in the same classifications. This means that these
subjects were elected more frequently, and is not to be
construed as meaning that any type of institution is de-
ficlent in facilities for giving training in other sub-
Jects in those clacsifications.

There are several instances of individual insti-
tutions, within certain types, where it was not possible
to elect sufficient hours in a subject to meet major re-
quirements. In such instances the major had to be elec-
ted in another classification, and in some institutions
a sufficient amount of work in a first minor might not
be available, which necessitated using subjects in other
classifications.

The minimum limit under "Range" indicuates that there
Wwere no elections made in those subjects in some of the
institutions within a tyve. The maximum limit indicates

the highest number of hours elected in a subject within

a given type of institution.



The subjects in the Cultural classification which
were elected most frequently and fcr the greatest num-
ber of hcurs, were lathematics, !‘odern lLanguages and
Enclish. These elections were made because it seemed
thet thece subjects were the more useful tocl subjects.
It will be noticed thet lNathematics is used more fre-
quently then are either Inclish or Modern Lanzuazes.
This seened expedient tecause the prescribed ilathe-
matics in a lerge number of institutions in all types
seemed tco low in the number of hours. ZIffective work
in sciences is accorniplizhed only with a thorouch trein-
inz in this tool subject., l'any teachers of scccndary
scicnces have expressed regret to the vriter that their
training in l'athematics did not include Calculus.

‘odern Langucges were used as electives in those
institutions, if possitle, where the prescribed hours
in that subject were less than twelve. English W& s
used as &n elective in those instances where the pre-
scribed Enclish was not in excess of eight hours.

The data which aretabulated in Teble 9 are con-
solidated in Teh%le 10 in order to make compariscns of
the types of instituticns with regard to distribution

of elective hours.
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TLPIE 10

COVDARICCIT CF TYRRE CF 1TEUIPUTICNE IN

DIec IV KCURS 7 g1 Dids ¢ SUBJeCT
CIL T I ICANICHE
Type of lo. EBiolo- rhys= Ap- foc- Cult- Sum of
Inst. gical 1ical plied ial ural Aver.

State Univ. 21 17,41 17.25 0,0 17.78 6.38 59490
Ctate Agri'l 17 54675 S3.61 S.29 7,23 3.05 £2.98
State Teach., CO 11.08 15,99 4.63 18,81 6475 07431

Protestant 32 9.73 17.92 0479 1l4.15 4.04 cl.69

Catholic 18 7.37 14,09 4.30 13.90 1.36 £2.12
Polytech. 4 1.70 7.2 2£4.20 7,50 2.70 43430
Endowed 3 4,30 1%5.34 4,50 20,10 0.6z 50.36

ITunicipal 4 14.2 10.0 0.0 25.00 2.50 49,75

From these data it 1s evident that the electives are
confined almost wholly to the Biological, Physical, and
Soclel Sciences. The large number of electives in Applied
Cciences credited to Polytechnical Colleszes is due to the
fact that in this type, Ifome Zconomics was the most avail-
able subject from which to make elections. This does not
mean that majors in this science were not assicned in other
types. The fact that there were only four Polytechnic
schools in the study and many more than that in some other

types would have the effect of raising or lowering the



averagse within any given type.

The avereage hours in the Cultural subjects are lower
than in the science sibjects in all types of institutions.
In some types it seemed necessary to elect more hours
than in others in order to give training requisite to ef-
fective teaching of science as has been previcusly explained.

The data regarding the number of institutions in each
type in which subjects were elected, and the avera~e hours
which were elected in easch institution are showvn in Table
11. Tris informaticn is set up in the same manner as was
used for the Prescribed hcurs in Table 3. <Ctate Univer-
sities, which were the lowest in trescribed hours, are
naturally the highest in the sum of the averages of ILlec=-
tives, which 1is shown in Téble 10, viz., 59.30 hours.

This type has Biological subjects elected a total oﬁSS
times, with the sum of the avereges being 17.45 hcurs. In
the "hysical Cciences, subjects were élected a total of 33
times, with the s:m of the avereves 17..3 hours. The
Social Science subjccts were alected 41 times and the sum
of the averaces is 17.78 hours. In this type of institu-
tion there was no difficulty experienced in meking up a
broad sclection of subjscts in any of the science clacssifi-
cations., It is likewise true that there is offered oppor=-
tunity for intensive training in each one of the subjects

which the prospective secondary teacher might be preparing

to teach.
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TABL|E 11
DISTRIBUTION |oF ELECTIVE HOURS

IN INSTIT[yPIONS IN 1930
21 17 50 82 18 4 8 2
State State State Prote stant Catholic Polytechnic Endowed Mgniiéng
Universities Agri'l Colleges Teach's Goll's Coll eges Colleges Colleges g9 loges g
: 5 3 - Aver
Subjects No. of Aver. No. of Aver, DNo. of Aver, No. of Aver, o, Aver, o, Aver, No. Avers Hos
in the Ingt's Hours Inst's Hours Inst's Hours Inst's Hours Times Hours Times Hours Times Hours Timei %ggzg
Study Elect, Elect. Elect, Flects Elect, Elect. Electes Elect. Elect.Elect., Electe. o
BIOLOGICAL
Anatomy 1 .28 0 0,00 O 0,00 O 0,00 0 0,00 0 Ba00. 8'38 g 8'88
Bact. & Hyg. 1 o 14 : 29 8 82 12 47 2 «61 g 1,00 g o Jo ey
Botany 15 8410 4 1.23 27 4,82 39 4,57 6 34 30 1 o170 g 2uee S e
Entomology 1 19 2 4,80 1 14 1 .03 0 0.00 0 0,00 4 O'OO 1 '75
Physiology 4 +90 2 58 4 «30 15 6. 68 3 « 66 0 0.00 2eod o 4
Zoology 13 7,80 4¢ 1417, 50 5,00 33 408 W 2.80 9O 0,00 2 255 F 1rSE
Totals 35 17.41 13 3,75 70 711,08 7160 %.78 18 787 2 1,70 5 . s
PHYSICAL
Chemistry 18 8+ 20 5 1,70 41 10,12 63 10,44 14 9.50 2 B¢ 60 i 9‘23 g g'gg
Geology 3 1,35 1 19 7 08 17 1.17 2 8 e A Bl i B
Physics 17 7470 7 Ay 38 5,79 B2 6,81 10 4.80 3 22 2 B2 7 15w
Totals 38 17.25 13 3,61 386 15,99 132 17,92 26 14,69 5 T 5. -
APPLIED
Agriculture 0 0.00 8 2,58 5 1:56 @ 0,00 0 Sapea 770 "6.. 000 8 0i00
Engineering O 0,00 0 0,00 O 0.00 0 0.00 0 0,00 16,50 21" 4,50 -0 9,00
Home Econ's 0 0,00 1 B 76 6 B.12 16 5479 3 4,30 % . T B T T
Totels O 0.00 ¥ LI ¥ I It Pa Ol s : ;
SOCIAL
Economigs 8 e 20 2 48 28 3408 44 2.2b 9 2410 0 0‘08 % 5.88 g g:gg
History 10 5o 60 9 2,29 27 7.32 49 6424 6 4,70 1 1.0 : 2599 e
Pol, Sei. 12 4,60 5 1,58 33 4,88 49 3, 64 12 4,00 2 2.58 < pess 526,00
Philo&PsyCh. 2 058 3 029 1 015 5) .17 0 OQOO 0 0080 e 2.20 1 6.25
Sociology 9 4,00 10 2,64 31 3,38 32 1,80 5 3,10 1 4, 7 . T
Totals T 3 Y V.28 T I 8L T |ILI0 B8 TEub0 i E . .
CULTURAL
SUBJECTS
ATt 0 0,00 0 0.00 0 0,00 0 | 000 @ 48,00 EeN S0 0 0,00 9 10,00
Languages 1 0.00
Classic 0 0,00 o 000 o o0 9 |60 o eies e ae0ie 6ol &R
Modern 4 2.40 3 1.29 14 2,76 7 | .65 1 66 S - SaE 0 0.00
English 7 2,10 7 +24 10 1,17 17 1,10 0 0,00 O g'vo . e 04
Astr'y Math, 8 2438 4 276 27 2.74 38 2429 4 1,20 2 -78 g ae2e A
Ieic 0 0,00 - o6 1 <08 O 0,00 g- %L%% 3 - g : Z 2.50
Totals 19 6488 11 3,05 52 6,75 62 - . .
PROFESSIONAL
Education No Electives
MISCELLANEQU S

Phys, Tr'g,
Trtg,

Mil,

No Electives
No Electives
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Ctate Teachers Colleges, with 57,3 hours as the sum
of the averases of hours elected, ere in second position.
In these institutions, the Social Science subjects were
elected a total of 120 times, with &n average of 18.81
hours. The Thysicel SCcience subjects were elected 36 times
with the sum of the averages 15.99 hours, &nd the Diological
Cciences were elected 70 times, with the sum of &he zaver-
ares 11.08 hours. Applied Ccicnces were elected a total of
9 times,the sum of the avercges being 4.63 hcurs. In this
type of institution, facilities for intensive training in
the Social Cciences were very good. The facilities for
breadth and intensiveness of trainins in the Biological
Scilences were lirited in many of these institutiouns. At-
tention is called to the elections that it secemed advisable
to make in the lLodern Languages and lathematics in the
Cultural classification. This was done because of the
usually small number of P’rescribed hcurs in these two sub-
jects., Lffective work in sciences require these tool sub-
jects.

Protestant Collezecs, which show 51.63 hours as the
sum of the Averages in Table 10, offered exceptional facil-
itics in electives in the Social sciences. <Subjects in
this classification occurred a total of 179 times, while the
sum of the averages is 14.10 hours. This type of insti-

tution was also well equipped with regard to breadth and
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intensiveness of training in the rhysical sciences. Courses
in this classification aupear as electives 152 times. fGeol-
ogy which was elected 17 times appears very freguently in
the curricula of this type. In the Eiolozical classification
difficulty was frequently evperienced in securing suffic-
ient intensiveness of train'ng in many institutions. Bread-
th of training is evidenced, but the descriptive materiel
regardins the subjects given, indicated that the nature of
the courses was larcely elementary. A total of 100 hours
with the sum of the Averezes as 0,78, is indicative of

these conditions. In the Cultural classification, Engslish
was used acs an ILlective 17 times, for an averaze of 1.10
hours. The averace 1is low, ccnsidering the fact that two
institutions in this type di i not show Tnglish as a Pre-
scrited subject. lathematics was used as an Ilective 33
times, for an average of £.29 hours.

The situation with regard to the Endowed Colleges is
very sinilar tc that of the rrotectant Colleges. In the
eight institutions, the Sfoclal sciences ap ear as electives
a totel of 17 times, with the sum of the average <0.1 hours ;
Physical sciences, 11 times, with the sum of the averzges
15.34 hcurs. The Bioclorsical sciences were elected a total
of 5 times and the sum of the cvera~es is 4.3 hours, Iven
more difficulty was experienced in securing breadth and in-

tensiveness of training in this sub ject clessification than



was true in the Protestant Colleges. The limited number
of instituticns in this type which were ccnecidered in the
study might have sonme influence on these interpretations.
In the Cultural subjects, it was deemed advisable to elect
work in !‘cdern Languages, Enzlish and l'athematics for a
total of 8 times, and the sum of the averages of these
electives is 5.62 hours, In the Applied Sciences, one
course was majored in Tome IZconomics in this type of in-
stitution, which gives an average of 4.5 hours vhen dis-
tributed over the eight institutions.

The four Municipal Colleges show 49.75 hours as the
sum of the averages of all subjects. Subjects in the Soc-
1al Science classificaticn were electec a total of 7 times,
with the sum of the averages as £3.00 hours. Biological
sciences were elected a total of 5 times, with the sum of
the averaczes as 14.25 hours. '“hile the breadth of treining
in Biological subjects was limited, the intensiveness of
training in Fotany and Zoology was not limited. The Phy-
sical sciences were elected 3 times and the sum of the aver-
aces 1s 10.00 hours. Courses in Chemistry and Thysics were
generally adeguate to meet the standards established in the
study. Ilathematics was elected in three of the four insti-
tutions. The total hcurs elected averare 2.5 for the four
institutions.,.

The four Polytec'nical institutions offer exceptional

facilities for training in the Apolied Sciences, and a total



of.three cour ses were elected in tiiis classification,

with the sum of the avera~e £4.20 hours. Four courses were
~lected in the Social sciences, with the sum of the aver-
ages 7.5 hours. Thysical science subjects occur a total of
five times, with the sum of the average 7.20 hcurs. In the
Riological sciences, Tacteriology and Eygiene and Fotany
were each elected cnce and the sum of the averages is 1.7
hcurs. This does not indicate the desree of availavility
of subjects in this classificaticn in this type of insti-
tution. Uncéer the diccussion cf irescribed hcurs, attention
has been called to the breadlh and intenciveness of train-
ing in this tyoe.

Catholic Collerecs, of which there are eighteen con-
sidered 1in the stuéy, show subjects in the Social sciencéd
clacsification teing elected a total of 32 times, with
the sum of the averases 13.9 hours. The rhysical science
subjects were elected a total of <6 times, with the sum
of the averages 14.69 hcurs. In the Biological scieaces,
subjects were elected 18 times wi ththe sum of the aver-
agces as 7.37 hours. Tach of the instituticns in this type
offered ample facilities for breadth and intensiveness of
trsining in the Social sciences. I'o particular difficulty
was experienced in securing electives in the Thysical sci=
ences subjects, except in three instituticnse. In the Bio-
lozical sciences, however, the sltuation was entirely dif-

ferent. !'ot only are the sutjects within this classification



generally very limited, but the intensiveness of the courses
offered in those subjects are generally very rudimentary in
this tyoe of institution. V“wins to the high standard cf
Prescribed hours in the Cultural classificaticn mainteined

in this type of institution, l‘odern Lacnzuage was elected once
and lathematics four times. The sum of the averaces is 1.30
hrurs.

Ctate Agricultural Colleges have es the sum of the aver-
azes of elective subjects i2.23 hours. In the 17 institu-
ticns of this tyoe, Social science subjects were elected a
total of 27 times. The sum cf the averczes is 7.23 haours.
Subjects in Aopplied science were elected a tctal of three times
énd the sum ¢f the avercges is 5.29 hrurs. “ybjects in the
Biologzical and ihysical sciences were used as clectives 13
times in each instance. The sum of the averages is 3.75
and 3.61 hours, respectively. In the Cultural clacsification
of subjects, lodern Linguagecs, Inglish, lkathematics and
Yusic were elected a total of eleven times and the sum of
the averrges is 3.05 hours. The breadth and intensiveness
of courses offered as electives by this type of institu-
tions for the training of science teachers 1in secondary
cchools is equalled nly by the Ctate Universities., The
number of times that subjects in each science classifica-
tion are used as electives and the sum of the averages
of hours 1is not an indicaticn of their facilities. These

velues are low when ccmbrared with the fisures in similar



(2]

subject classifications in other types of institutions,
but this is only true because of the very hiegh standards

meintained in I'rescribed hours of this type.
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1510, 1320, 1950

The last objective of ttis study, which deals with
changes end possible trends that may be developing in the
curricula of educational institutions with regard to Science
cultural and profecssional subjects, will now be considered.
In order to obtain this infamation it was necesseary to as-
semble data for 1330 and from periods previous to 1930.
Accordingly, the data was taken from catalogues of approx-
imately the 1910, 1920 and 1330 periods as has been prev-
iously explained.

The distribution of prescribed hours in each subject
classification for the pericds 1910, 1920 and 1930 are shown
in Tables 12 to 15 inclucsive. They will be of interest to
anyone wishing to xnow the method used. YThe cclumn "Number"
refers to the number of institutions in which each of the
subjects was prescribed. <Lhe column "Averaze" has reference
to the averzre hcurs prescribed, btased upon the number of
Institutions in the study, and not upon the number giving the
subject., ledian is a position average. DRange c¢xpresses the
upper and lower limits ¢f the number of hours prescribed by
different institutions to & subject. In other words, one

instituticn in a type might not prescribe any time in Botany,
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while another institution might prescribe ten hours to
Fotany. The Nange would be O - 10 in that case.

Tebles 12 to 15 are ccnsolicated in Tatles 16, 17 and
13 for the purnose of ccnsideration and interpretation.
The duta contained in these tables also make 1t possible
to observe changzes and trends that ere developing with re-
gerd to the prescribed hours in each Science subject in
the different Science clessifications, in each type of in=-
stituticn.

BICICRICAI, ECITINCTE

Ctate Univercities reduce the prescrited hours from
6.2 in 1910 to 3.5 Lhours in 1920, eand increase it again
in 1930 to 5.2 hcurs, which is a net reduct.on of one hour.

Agriculturel Colleges reduce the prescrited hcurs from
18,2 in 1210 to 9.5 in 1920, and raise it again to 15 hoﬁrs
in 1330; a2 net reduction of 3.2 hours,

The evtreme redﬁction in both cof these EState controlled
institutions during the 1920 pericd is probaebly a reflectiin of
orld "er influences and activities.

State Teachers Collesres increase the prescribed hours
from 2.5 in 1920 to 4.7 hcurs in 1330, or a net increase of
2.2 hcurs.,

Protestant Colleges show an increase from 2£.& hcurs

prescribed in 1910 to 4.2 hours in 19Z0 and then reduce to0.0
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Figure IIIX
50 Distribution of Prescribed Hours in Science
Subjects for 1910, 1920, 1930,
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hcurs in 1930, or a net loss of 2,. hourse.

DITYSICAL SCINCTL.

Ctate Universities reduce prescribed hcurs in this
gscience from 10.1 in 1510 to 8.0 hours in 1920 to 3.0 hcurs
in 1930, a total reducticn of 7.1 hours in the twenty yearse.

State Lgricultural Colleges increesse the prescribed
hcurs in the hysical Eciences from 8.0 hocurs in 1910, to
12.2 in 1920, to 16.7 hcurs in 1930. +‘his increcase is lar:cly
duc to increases in the subject of Chemistry.

State Tcachers Cclleges increase the number of hours
from 6.0 in 1920 to 9.0 in 1930.

Protestant Colleges decrescse the prescribed hcurs in
these sciences from 7.7-in 1910 to 7.5 hours in 1920, to
5.0 hours in 1930; a totel decrease of £.7 hcurs.,

APPLITD SCITMNCES.

State ""niversities show an averagce of 1.7 hours pre-
scribed in A»nplied Ccience in 19210 and none thereafter. Ap-
plied Science was prescribed in but one =school in this type
of institutions, end that instituticn discontinued it after
1910,

State Agricultural Colleges show a steady increase in
the prescribed hours from 13.5 hours in 1910, to 39.& hours
in 1920, to 41.0 hours in 1930.

Ctate Teachers Colleges prescribe an averaze of ~. 2 hcurs



in Applied Sciendes in 1320, but none thereafter.
Protestant Collerces do not prescribe any work in these
Sclences, except where courses in LCcmestic Science are
undertaken. Inh thispart of the study it Jjust happrened that
in the rotation of scnools and subjects which was used to
decide upon the outline of the courses, no domestic gcience

courses occurred.

SOCIAL SCIENCES.

State Universities increase prescribed hcurs in thecse
sciences from 4.1 in 1910, to 1ll1l.4 in 1920, and then reduce

the hcurs to 8.3 in 1930.

State Agricultural Colleses increacse the prescribed hours

in these sciences from 7.0 in 1910 to 8.5 in 19£0 and then
reduce them to 6.2 hours in 1930; a net loss of 1.8 hours.

Ftete Teachers Colleges reduce the prescribed hcurs
from 11.2 hours in 19£0 to 6.7 hiurs in 1930.

Protestant Collegzes decrease the prescribed hours from
14.3 in 1910 to 8.6 in 1920, and then increese them to 13.2
1930, which is a net loés of 1.3 hours.

There is a trend toward lowering the prescribed hcurs
in Biological Sciences, and Physical Sciences in all types

of institutions, excepting the State Agriculturel Colleges.

in

In this type the trend is upward in prescribed hcurs. In the

Cocial Sciences the trend is upward in all types of institu-

ticns exceptineg in the Agricultural Colleges. In this type



the trend is downward. The net loss in prescribed hours

in the sociel sciences th-t is indiceted in TProtestant

institutions is not sufficient to call & trend.

FigureITI,vhich follows Tebles, 16, 17 end 18 gives

e graphic illustration of these fects,



20
OV

ol

oV

30

State Unfversities

State Agricultural Colleges

State Teachers Colleges Protestant Colleges

<§t
n oy _ S
[oF e : N
W'i: , Figure IV
o e Distribution of Prescribed Hours in
mwy * Sclences,Cultural and Professional Subjects
. [ = for 1910,1920,1930
e Legend
Hﬂﬂ Science Subjeets
I~ . Cultural Subjects
=
m oD o
_;g Professi@nal Subject
e ~
@
0
T
L
0 >~ @
(¢)] @ ﬁ: ' 3,
—_—a o ¥o's! . o
o~ e Q Q @ o
Q I~ Q (A -
aQ \ Q Q
< <t
£~ ¥ (! Q 5
- [ i ¥
= 3 8 & I : :
— & ™~ e \ o Q o >
a @ = ”r' @ o @
] 5 3 \ ¥ R
G © ' Q \ > % \
o - o < 0 1
T w a3 N %
O
” i (A} O o \ —
% : 25
(| — Ko
I r-x\ S
- N N
N\ N =P 3 N N N\
g P
&
o &)
= 5
o
54
o
(S
M
1910 1920 1930 1910 1820 1830 1910 1920 1930 1910 1920 1930




CIHAPTHR VII

DISTRIPUTICY CF TIBCTIIVE ECUTRS
IN SURJ=CT CL o1y rIc e I Ty .S CF
ITSTITUTICNS ¢ 1910, 1920, 1930

The method used in the distribution of the elective
ho:rs in each subject classification for 1910, 1920 and
1930 is the same as 1s described under "Method" for 1930
data. In Tables 19 and 22 are shown the same factors for
elective hours &s are shown in Tables 12 to 15 inclusive,
with regard to prescribed hocurs. While it is a self-evi-
dent fact that the elective hours rnust make up the balance
of the total requirements after the prescribed hours have
been met, the writer deems it advisable to exhibit at this
point the distribution of those elective hours. To avcid
confusion, it is necessary to explain what might otherwise
appear to be serious discrecancies,

Botany and Zoology, being correletive subjects in
secondery school curricula, made it necessary, in selecting
either as a major, to use the other as a minor. E£imilar
cituations arose in the case of Chemistry and Physics and
History and Political Science.

In making up the course outlines, every effort was
made to distribute the frequency with which subjects were
used as a major, over as meny sciences in any one decade

period as possible; but owing to information carricd in the
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sources of data, 1t was not always possible to get uniform
distribution. Consequently, peaks, so to speak, developed
in one or another decade period for the sciences. For ex-
ample, in 1920, there were three majors in Buginy selected
from as many institutions, but only one in 1910 and one in
1930, Therefore, Botany shows extremely high average hours
and median, with a high range in 1920. With this explanation
and by using Tables 12 to 15 in coenjunction with Tables 16,
17 arnd 18 what at first sicht micht be termed discrepancies
are only a»sarent discrepancies. Tigure IV aids materially
in interpreting the data in these Tables.

With this explanation regardins these three combinations
of ma jors end minors, it seems advisable to discuss in the
summary only those features which involve the electives
necessary to conplete the requirements for graduation. The
free electives were selected in such a way as to give the
student as broad and thorough & training as possible, in
Sciences. Eowever, not all cf the free electives were as-
signed to science subjects as was stated earlier in the
study. Vhere the hours in Lknglish, Kathematics or lModern
languages were below a predetermined minimum, free elective
hours were assignced to that subject, whichever it might be.
At the same time, wherever possible, the courses were so

outlined that traininz in a third teaching subject, as is
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so often required of secondary teachers, was given.

CTHT°ARY CF ET=STITES

Entomolcgy and Physiclogy did not appear as possible
electives in State Universities until 1930 and then in only
one institution.

Teology shows an increase in median only, with a de-
crease in number, averace and range.

State Universities, likewise, indicate an increase in
the case of Economics, owing to the fact that it seemed
necessary to major in that subject in one institution.

Electives in Philosophy and Psychology show a decrease
from 2.2 average hours in 1910 to .9 hours in 1930.

Sociology, like Econcmics, was used as a major in one
institution in 1330. TIowever, there is indicated a definite
trend upward in the availability of thls science as an elec-
tive in State 'niversities. In 1910 the averace hcurs were
2.4 while in 1930 there were 6.0 hours.

Intomology was available as an elective in Agricultural
Colleges in each of the three decades and was used for the
1910 and 1920 data but was not needed in the course outlined
for 1930. ™hysiology was available in each decade but was
used only in 1930.

The averare hours available in Agricultural Colleges

for electives in Econcmics were 4.0 hours in 1920 only.



Fhilosophy and Psychology do not appear in any decade.
Scciology averases o795 hcurs in 1520 and £.5 hours in 1930.
State Teachers Colle~es do not have Lntoriclogy or
Physiology available as electives in 1920 or 1930. Zconcmics
are available in 1920 only. Sociology averases l...5 hours

in 1920 and 7.5 hours in 1930, wi.ich can not be termed a
trend.

Protestant Colleces have both Lntomolrgy and Thysiology
available as electives for the first time in 1930. GCeology
is available in all three decades. Zconomics decreases 1in
average hours from £.2 in 1910 to 1.37 in 1930. Cociology
appears first in 1920 and remains constant in 1930.

Bacteriology is availavle in 1920 in Agricultural Col-
leges and in 1930 in Etate Teachers Colleges.

The data relative to Cultural subjects in Tables 12
to 15 indicates that there i1s a definite trend upward in
Yodern Languases, IZnglish and Mathematics. This fact is
probably due to recommend:tions accompanying Science llajors
and !‘inors, and to the groupinz of subjects used by many
institutions with regard to both prescribed and elective

courcsese.
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CIIATTIR VIII

CIrarGIe ATD APPATE'T TRITTE
I70 omnICUTA S1TCE 1310

This objective was inserted for concideretion in
order to satisfy what wuld be a perfectly natural inguiry
in eny one's nind. The inquiry might take any one of several
forms, but essentially it would have as its purpose the
desire to ascertain whether or nct there have been changes
in curricula, énd to what exteny =nd whether or not there
are trends developing. If those changes are general in all
types of institutions, or if they are confined to certain
types and are of a uniformly permanent nature, then they can
be called trende. If trends are developing, it is justifiable
tc conclude that all types, or scme types, of institutions
are adjusting their curricula to the changing ccnditions of
life. Trends &are evident in the case of total minimum re-
gquirements. In those types cf institutions that are concider-
ed there appears to be a leveling out of the high peaks
that were maintained by some types of institutions two decades
apos A trend in the direction of more uniform requirements
of prescribed hours between different types 1s also witnessed.
Tithin types of institutions, there are numerous and marked
changes which indicate that trends are developing toward a

greater number of prescribed hcurs in Professional subjects
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and toward a lower number of hours in the Cultural subt-
Jects and Cciences. This is true of State Univercsities,
State Agricultural Cclleses and "rotectant Collezes. State
Teachers Colleges, however, are lowerinz the number of hours
in all subjects.

The prescribed hours in the institutions concidered
were determined by followine the instructions thet were given
in the catalosues. The seme procedure with regord to the
distribution was followed as was &)0lied to the distribution
of hours and subjects for the 1930 per*~”", This distribution
of prescribed and clective hours and subjzcts was made for
cach type under consideration and for cuch decade period
1210, 1920 and 1930.

The institutions consicdered are nine State Universities,
four State Agricultural Colleges, four Ctatcec Teachers Colleges,
and eigcht Protestant institutions. Catalosues for these
four types, and for the individual institutions in each type,
were found, in scme instances, in the library files at llich-
igan State College and University of lichican. In other in-
stances they were obtained through the Inter Library Loan.
This latter statement applies to i st of the catalogues of
1910. It was found impossible to includg more typnes in the
consideration or more instituticns in those types which are

considerecy, because of the impossibility of getting publica=-

tions for the 1910 period. Another factor which reduced the
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number for cconsideraticn was the inadequecy of information
regarding curricula in many iunstitutions anmd even in some
types of institutions. Recent catalogues are very carefully
written and compiled, with few exceptious, and are a credit
to the schools »ublishing them. The fact that the institu-
tions considered are widely distributed and are quite rep-
resentative of the types of institutions, compensates in

a measure for the limited numbers.

TOCTAL ITIMI'TM PEQUIRIVENTS

'8

The nine Stete Tniversities have reduced their total
minimum requirements from 1Z4.Z heurs in 1910 to 1z3.6
hcurs in 1930. In 1920 the averaze was 125 hcurs. Although
this change is slight, nevertheless it is indicative since
it is an average of nine institutions.

Ctate Agriculturel Colleges show a steady trend downward
from 145.4 hours in 1910 to 142.5 hours in 1920 and 133.0
hours in 1930, This is averased over four institutionms
and indic-tes a definite trend.

The data relative to State Teachers Colleces were taken
for 1920 and 1930 only, since previous to 1919 the majority
of this type of institutions were not offering four years of
collegiate training. The average of the total requirements
in four institutions was recuced from 125 hours in 1920 to

122.5 hours in 193C. Vhile there are but two periods con- -



sidered in this data, the chanze 1is definite enough to
indicate that a trend similar to the above trends 1is develop-
ing.

Total minimum requirements in the eight Protestant
Collegzes do not show any material chanve, belng 1l<l.7 in
1910 and 121.5 in 1930, FEowever, there is a change toward
lower total requirements.

These facts indicate that there is a trend toward a
more uniform number of hours in total requirements for grad-

uation in these types of institutions.

PTESCRIEID I'CURS

The averaze prescribed h:urs in Sciences are reduced by
Stete Universities from 22.9 in 1910 to 16.7 in 1930. In
the so-called C:..ltural subjects, there is a recduction from
27,9 in 1910 to 21.2 in 1930, IEcucation is increased from
19.7 hours to £0.1 hours over this same period of time.

State Agricultural Colleges increase the prescribed
hours in Sciences from 65 in 1910 to 69.5 in 1920; and de-
crease to 65,7 in 1930, a slight increase over the whole
period. The large increase in 1920 is jrobably expleined by
the chenges necessitated by the larse amount of rehabilitation
activities following the Vorld War. In the Cultural subjects
these institutions show a very marked decrease. In 1910

they prescribed 31.5 hours, while in 1930 they prescribed 11l.2



hours. Tducation increased from 14.2 prescribed hours, to
18.7 hours from 1910 to 1930.

Ctate Teachers Colleges reduce the prescribed hours
in Cciences from £2.5 hours in 120 to 20.5 hours in 1930.
Cultural subjects are reduced also from 14.2 hours in 1920
to 13.5 in 1530. Prescribed hours in Education indicate the
most pronounced chance. They are reduced from £9.2 in 1920
to 24.0 in 1930. This change could be expected, however,
since the whole curricular construction had to be adjusted
to a different purpose, as well as to a longer period of
trai.aiinge.

Protestant Colleges have reduced the prescribcd hours in
Cclences very steadily from 24.37 hours in 1910 to 20.4 in
1920, to 13.25 hours in 1930. <he preséribed hours in Cult-
ural subjects have been recuced aiso from 33.1 in 1910 to
27.3 hours in 1930. i.ducation increeses in prescribed hours
from 16.1 hours in 1910 to 18.8 hours in 1930.

These data show a defirite trend toward lowerins the
vrescribed hours in Sciences in each of these four types
of institutions. likewise, the Cultural subjects show a
similar trend in all tygses. In the Professional sub ject,
INducation, the trend 1s upward in prescribed hours in all

types of institutions, except in State Teachers Colleges.
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ST AMTS IATTD
CIECTIVE HCURS

<

2

State Universities increase Elective hcurs in Sciences

from an average of 41,6 in 1310, to an avercge of 50.4

hours in 1930. Cultural subjects are increascd from 3.44
hcurs in 1910 to 10.7 hours in 1930. The professional sub-
ject, Educaticn, was considered only as a prescribed subject,
therefore, it does not enter into the considerction of Zlec-
tives, in any of the types of insfitutions.

Ctate Agricultural Colleges have decreased the Electives
in Cciences from 33.7 hours in 1910 to 26.5 hours in 1930,

In the Cultural subjects n 1910 there is an average of .5
hcurs, in 1920, 2.7 hours and .0 hours in 1930.

State Tcachers Colleges show a decrease in elective
hcurs from 48.7 hours in 1920 to 39.5 hours in 1330, for
Sciences. Cultural subjects are reduced in EZlective hcurs from
7.5 in 1920 to 4.7 hours in 1930.

Protestant Colleges reduce Elective hours in Science
from 45.37 hcurs in 1910 to 42.6 hcurs in 1930. There was
an increase to 50 hours in 1920, which might be accounted
for in the fact that the decrease in prescribed Cultural
subjects was extreme at thet period. Cultural IZlectives in-
crease from 1,0 hours in 1910 to 3.1 in 1930,

The significance of the data which are contained in

Tables 23, 24, cnd 25 are displayed to better advantage &nd
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Figure v

Total Minimum,Prescribed and #lective Hours
in Seiences for 1910 - 1920 = 1930

Tota Jui
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3+ State Teachers Colleges
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Figure vI

Total Minimum,Prescridbed and Elective Hours in
Cultural and Tool Sudjects for 1910,1920,1980.

Totar HEafitun Houre

Preseribed Hours
Elective Hours
1. State Universities
2. State Agricultural Colleges
8. State Teachers Colleges
4. Proteatant Colleges
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"Filgure VII

Comparison of Total liinirum and Prescribed
Hours in Education for 1910,1920 and 1930

Legend
Prescribed Hours
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2, State Agricultural Colleges
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made more understandable by graphic illustrations. L‘here-
fore following Tables 23, 24 and £5 are FiguresV, VI, and VII.

It is not the writer's desire to leave in the reader's
mind the impression that the hrurs assigncd to Electives
is a measure of the facilities of the various institutions
in Zlective subjects. The Electives represent the number
of hcurs that the student is obliged to take, over and above
the prescribed hours, in order to graduate. Le is privi-
lezed to taxe more, and may even be required to take more
in actual practice.

The data which has beecn presented can be interpreted
as incicating that there has devcloped during the past
thirty years a very definite trend toward a fewer number
of hours necessary for graduation from threec of thece types
of educational institutions. Irotestant Colleges show such
a slieght change that it is not possible to call it a trend.
Prescribed hours, in all types of institutions have been
reduced sufficiently to say that trends toward fewer hours
have been develooing durin~ this time. In this regard the
Protestant institutions are in an outstanding positicn.
This reduction of Prescribed h.urs is explained, in the
general adopticon, by all tyges of educational institutions,
of the elective privilege, which came into vogue a few
decades azo in trke large Eesstern Universitics. The pendu-

lum, so to speak, gives evidence cf swinging in the opnosite
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direction, and, judeing from present tendencies, will
probably come to rest in a position where the collegiate
work of the immature student will be outlined in confer-
ences with mature advisors. Under such conditions 1t will be
possible for the institution to ccme more nearly meeting

the needs of the student from a culfural and vocaticnal .
viewzoint. In otker words student rotentialities, latent

and otherwise, are in need of, and under such adriinistration,
will receive educational guidance. In fact several insti-
tutions that are considered in this study are already work-
ing toward this plan of administraticn.

The steady increase in tre number of hours prescribed
in Education during the past thirty years applies to all
types, excepting State Teachers Colleges, which show a de=-
cided reduction. This trend upward wculd appéar to be due
to influences outside of the institutions. The uniformity
of rate and amount cf increase makes this evident. It
is undoubtedly due to the influence and even precssure that
is brought to bear uson educaticnal institutions by Depart-
Ctate educationzl wuthoritizs as previously mentioned. Yhe-
ther or not the development of gkilled technicians, in Tdu-
cation, at the expense of broad trainins in subject matter
and social interpretatiors, is demanded in ecducation, is

a question which only the fruit of the years will ever de-

termine.
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The averaze total minimum requirements for grad-
uation in the eight tyves of institutions is 123.32
scmester hours. The hichest averase requirement is
made by olytechrnic Colleces which is 149.20 semester
hours, The lowecst averacse requirement for gracuation,
121.20 hours, 1s rejuired in Zndowed institutions. The
median total requirement for graduation is 1Z4.5 semester
hours.

The averace c¢f prescribed hours in the eight types
of instituticiis in all subjects varies from 95 semecter
hours in Polytechnic instituticns to 63.30 semester hcurs
in State Tniversities. The avercrge .ercentage of the total
wnich 1is allotted to i'reccribed semester hours, ranges from
66.1 in Catholic institutions to 51.04 percent in State
Universities.

The average number of semester hcurs in Elective
subjects in these eight types of institutions is 83.13
and varies from 61..0 hours in‘State Universities to 42.70
hours in Catholic instituticns. The averazge percentace
of the total semester hours credited to Llective subjeats
varics from 43.96 in £ &@te Universities to 33.90 percent

in Catholic Collezes.

E T



Stote Agricultural Colleges and olytechnic Colleges
give 75.1 hours end 40.& hours, respcctively, to prescrib-
ed ccurses in Sciences. J{hey erceed all other types of
institutions in the breadth and intenciveness of training
offered in Sciences. Ctate Tiniversities having 13.5 hours
prescribed in Sfciences represent the minimum requirements
when all types of instituticns are caupared.

Ctate Agricultural Ccllezes surpass all other insti-
tutions in prescribins the zreatest number of average hours
in the Bioloeical, hysical and Applied Cciences. *ndowed
Collezes have the smallest number of hours, .75 hours, in
Biological sciences and Ctate Tniversities have the smallest
number, 4.9 hcurs in the Physical Eciences.

Catholic Collerzs and Universities prescribe 3z.7
hours in the Cultural and Tool Subjects, while State Agr-
icultural Colleges require only 13.3 hours, the smallest
amount prescribed in eny tyve of institution.

Municival Colleses prescribe £4.5 hours in Profecsional
Training or Education; indowed Colleges 17.3 hours. These
two types reprecsent the two extremes in this subject.
"Cpecial lkethcds" ccurses, where given, ere usually confined
to Poteny, Zoology, Chemistry, Physics, llistory and iome
Economics. <The various State institutions, Protestent

Colleces and Municipal institutions offer these courses most

frequently.



A trend toward a mcre uniform nuwnter of total min-
imum hours requirec for graduation in the various tyves of
institutions scems to h:ve ceveloped since 1910. Also a
trend towerd higher requirerents in orescribed hours in
Tducation is evident in Axr:cultural Cclleges and Protest-
ant Colleges, In Stete "niversities and Ctate Teachers
Cclleses the trend ics cdownward. State Acricultural Colleges

and State Teachers Colleces have increaced the required

22

hours in Sciences somewhat. Cn the other hand, ttate
Universities and Prctestant Colleses have lowered their
requirerients in prescribed hours in Ccience.

It is evident from the findinms of this study that
in the variocus typces cof institutions belonging to the
orth Central Associaticn of Colleges and Universities,
there is consicdersbl:: varisticn in the breadth and inten-
siveness of training in Sciences which 1s available for
prosoective teachers of secondery schocol sciences. These
varictions occur in the total minimum requirements for
ocreduaticn ﬁs.well gs in the number cf Prescribed and
Tlective hcurs in all subjcct clacsifications. The varia-
ticn in total minimum requirements is, perhaps, not of vital
importance, althou-" it means that a student may complete
his cultural and vocational treining in cne institution
with 1.2 semecter hours cof work, while in another he would

be required to complete 140 to 145 semester hours. In the



latter type of instituticn the student will acquire, of
course, a creater knowledge of subject matter and this will
be helpful to him since education is necessary to social
progress. These contacts with a grecater ranze of subject
matter material and with more mature minds will make him
a more effectively trained individual.

The variation tetween prescribed and elective hours
in these types of institutions is a determining factor

in the effective develcpment and training of teachers sone-
what in proportion to the degree of maturity which hes

been attained by the student. TFor example, the attainment
of legal franchise does not meen, in all instances, the
attainment of maturity in Judgment and understanding. In
scme cases maturity cf a hish dezree is reached long be-
fore the lecal are. In general, prescribed courses of
training in Colleces and Universitlies are more effective
for the more immature individual. This is expecially true
if the individual is contemplating entering the teaching
profession where he will te in a position to mold and shape
human lives. Immaturity with its attendant lack of under-
standing cf life's respensibilities and gocd judgnent borne
of experiences, is not a reliable background for one enie:-
ing the teaching orofessicn. The economic and social wel-

fare of seccndary pupils recquires mature guldance which may



be partly attained throush prescribing courses for the young
teacher.

The veriations in brcadth and intensiveness of training
in the subject matter of Sciences which are prescribed for
the training of science teachers of these tvpes of insti-
tutions are of vital imnortence. From the data which has
been presented it is evident that State Azricultural Col-
lezes not only offer the greatest veriety of Science sub-
jects but they precscribe a greater number of hours in a
greater variety of esciences than do any otrer type of school.
Colleres of this type are also next to tke highest in the
number of total minim m semester hcurs required for grad-
uation. The limited number, 8.5 hocurs which they prescribe
in the Social sciences, howzver, indicates that there is
necd for more of thece sciences in their curricula. These
sciences are needed in orcder that the student preparing to
teach secondary sciences may have a broad conception of the
significance and influence of Science in its relation to
social evolution and social progress. 1t would seem that
these institutions could afford to reduce the number of
prescribed hcurs in the Biological and Physical Sciences,
thus makinez it possible to preccribe more work in the Cfocial
Cciences; also in the Cultural and Tcol Subjects, in order
that the prospective teacher may make a more efficient use

of the subject ratter material in Cciences.,



-1le7-

The fact that State niversities draw large numbers

of their students from secondary schools immediately after

graduation, means that the averare chronclogical and mental

aces of those students com.are favorebly with those of
students in other types of instituticns. There is, there-
fore, no avparent reason for assuming that their students
will be mcre meture. Yowever, this type of institution
places upcn these immature students a larze meacsure of
resvonsibility in deciding what courses are essential to
to fit them for teaching secondary school pupils. Will
these immature college students make a selectiocn of
science subjects from the curricula, which will equip them
to interpret to their future )u»ils the interrclationshios
of the Sciences? If so, then, they have a much better
ojsoortunity to trein themselves in a brocad way because of
the many electives in sciences, which are offered at State
Universities. lhe curricula of this type of institution
is abundantly supplied in all branches of science and
especlially strong in the variety cf courses in the Social
Sciences. If the selecticn of science subjects, which
is made by the immature colleze student, is mcre or less
limited to those special subjects which he 1is prevaring
to teach, then the secondary school _upil must necessarily
experience the handicap, wihich the teecher has unwittingly

imposed ugson himself during his collcegiate seriod.
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The requirements of all other tyses of institutions
recardine prescribed hcurs end variety cf courses availeable
in Sciences fall between the two extremes reprecented by
these two types of State i1astitutions, State Asricultural
Colleses and Ctate Universities.

Some interestinz facts relative tc the fregu-ncy with
which ccurses in fociolcgy are offered and the nwaber of
semester hcurs available in these various types cf insti-
tutions, were observed during the readinz cf the catalosues.
In the twenty-one State Universities, eichteen offered the
subject. The semecter hiurs varied from 15 to 112, Cf
the seventeen Agricultural Colleres, seven offered courses,
varyinz from 9 to £3 semester hours. I'orty-four of the
fifty Teachers Collezes offeredfrom 2 to 43 semester hours.
Protectant Colleges offered such courses in seventy-nine
of the eizhty-two institutions, with the credit value
ranging from 3 to 99 scmester hours. Courses in CSociol-
ogy were of fered in sixteen of the seventeen Catholic
Colleges, in which the secmester hcur credits ranzed from
& to 35 hocurs. TYTour PPolytechnical schools had a ranze of
from 11 to £8 semester hours. Cf the eight Endowed Cclleces
seven offered this worx, with a range of 4 to 33 hours.
Each of the four lunicipal Universities offered Sociology

in which the serester hour crcdits varied from 6 to 44 hcurse.



‘"he fact that courses in ~ociology are given with
a uniformly hizh percent in each type of instituticn
indicates that this science is(being generally rccognized
by educational institutiocns. It also indicates that the
humanistic phases of sciences will reccive more recognition
by educated people in the future than in the past, because,
they will heave a new and broader interpretaticn of the

true significance of scientific knowledge.
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APPENDIX I

BULLETINS AND PUBLICATIONS OF

STATE UNIVERSITIES,CATALOGUE EDITICNS

University of
University of
University of
University of
University of
University of
University of
University of
University of
University of

Arizona RecOrdesececesescsseessl9l0 1220
Arkanses Bulletin.eeeceeecososse
ColoradOsseceseossssscscssseecseelfl0 192
Indiena bulletiNicececcecovcnce

Illinois Bulletinieeosseseeeesesl9l0 1920
Iowa BulletiNeseosecesceaseeaseal8l0 1920
Kenses B.lletin.eeesoceeeseess 1810 1920
tiich., School of ®¥d. Bulletin

Minnesote, School of kd., Bulletin

llinnesote, Coll. of Agr., For'y.,
and Home Economics

University, !Miami, OhiOseecseoceccocccccnsns

University of
University of
University of
Univeisity of
University of
University of
University of
University of
University of
University of
University of
University of

MTissouri Bulletin.iseececeeeess 1910 1920
Montena Bulletinee.ceeecsoocene

Nebraska Bulletinsc.eceeeees.e1910 1920

New Mexico Bulletin..s...se...1910 1920
iorth Dakota Bulletin..cecesces

Ohio, Athens BulletinNsicececose

Ohio, Columbus, Bulletin......l1l910 1920

Oklahoma BulleétiDesssooceosoccs

Purdue Bulletin..eceesococecosse

South Dekota BulletiN.ceeseeces

Wisconsin BulletiN.iseeecoseccsse

Wyoming Bulletin.ci..ccececeosccce

1930
1930
1930
1930
1930
1930
1230
1930
1930
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BULLETINS AND PUBLICATIOLS OF

STATE COLLEGES OF AGRICULTURE, CATAILOG EDITION

Arizona College of Agri'l, Univ. of Ariz., Bull. 1930
Arkansas Coll. of 4gr'l., Univ. of Ark. BHull, 1930
Colorado Agri*l., College BulletinNiceececsveces 1930
Illinois, Coll. of Agri'l,, Univ. Bulletin.... | 1930
Tova College of Agri'l. bulletinNieeeescssccccs 1930

I:ans&s Agri'l.’ COllege Bull.‘.-.l...l‘.it..lglo 1920 1930
Mich. State College of Agri'l. Bulletin.....1910 1$20 1930

Minn. Coll, of Agri'l., Univ. of Minn. Bulletin 1930
Missouri Coll. of Agri'l,, Univ. of Mo. Bulletin 1930
Yontana State College, Univ, of ilont. Bulletin 1930
New lexico College of Agri'l. Record.cceccececes 1930

North Dakota Agri'l College, Catalogeeee....1910 1920 1930

Ohio Coil, of Agri'l., Ohio Stete Univ. Bulletin 1930
Oklahoma College of Agri'l. Bulletin.eseeees 1930
Purdue Coll. of Agri'l., Univ, of Purdue Bull. 1930
South Dekota Collere of Agri'l., Cetelog eceesece 1930

Wisconsin Coll. of Agrit'l., Univ. of Wis,
Bulletin 1910 1920 1930

Wyoming Coll. of Agri'l. Univ. of Wyo. Bulletin 1930
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BULLETI BLICATION
OF
STATE TEACHERS COLLEGES

CATALOGUE EDITIONS

Colorado, West, State Coll. Gunnison...cc..eo
Colorado, State Teachers, Greeleye.cccccecee-.
Illinois, Eastern State Bulletinee.ccccceecce
Illinois, State, Northern Catalogueec.c......
Illinois, State Norm. fulletin..............
Illinois, Western State Quarterly.ccccccececs
Indiana, Ball State Catalogu®.ccecccccccccce
Indiana State College, Bulletin...... .cccce
Iowa State Teachers College Bulletin.eccccec.e.
Kansas State Teachers Coll., Hays, Bulletin.
Kansas State Teachers Coll. Emporia Catalog.
Kansas State Teachers Codl. Pittsburg. Cat..
Michigan State Normal College Bulletin....ee
Michigan, Central State Coll. Quarterly.....
Michigan, Northern State Coll, Bulletinee....
Michigan, Western State Coll. Pulletin......
Minnesota State Teachers, Moorhead, Catalog.
Minnesota State Teachers, St. Cloud, Catalog
Winona State Teachers Coll. Minn., Cataloge..
Missouri, Central State Teachers, Bulletin..

1920,

1920,

1920,

1920,

1930
1930
1930
1929
1929
1930
1930
1930
1929
1930
1929
1930
1929
1930
1930
1929
1929
1929
1929
1930
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Missouri, Northeast, State Teachers Bulletin......
Missouri, Northwest, State Teachers, Cetalogue....
Missouri, Southeast, State Teachers, Catalogue....
Missourli, Southwest, State Teachers, Catalogue....
Nebraska, Norm. Coll. Chadron, Catalogue€ceccccccss
Nebraska, Norm. Coll., Kearney, Cataloguec.ccececse.
Nebraska, Peru State Teachers College.ccececcccces
Nebraska State Teachers, Wayne, Catalogessecccceecs
New Mexico, Normal Univ. Las Vegas, Bulletiﬁ......
New Mexico State Teach. Coll. Silver City, Cat.....

North Dakota, State Norm. & Indust. Sch. Ellendale
Cat......

North Dakota, State Teach. Coll,, Mayville, Cat.....
North Dakota, State Teachers Coll. Minot, Quarterly
North Dakota, State Teach. Coll. Valley City, Cat...
Ohio Teach. Coll. Athens, Univ. of Ohib, Bulletin..
Ohio State Norm. Coll., Bowling Green, Cataloge.....
Ohio State Coll., Kent, Cat8logesseccccccscccccocessl920
Oklahoma Central State Teach., Edmond, Quarterly..
Okla. Northeast, State Teach., Tahlequah, Bulletin..
Oklehoma, N. West., State Teach,, Alva, Bulletin....
Oklahoma, S. East, State Teachers, Durant, Bulletin..
Oklahoma, S, West, State Teach., Weatherford, Quart...
Oklahoma, Coll. for Women, Chickasha, Catalogue.cccs.
South Dakota, Eastern State Norm, Sch., Madison, Cat..

South Dakota, Spearfish Normal, Catalogeseccccccccscs

1930
1930
1929
1930
1930
1¢30
1930
1930
1930
1929

1930
1929
1929
1930
1930
1929
1930
1930
1930
1930
1930
1930
1$30
1930
1930

P



South Dakota, Northern Normal, Aberdeen Catalogesec..
West Virginia, State Normal School, Fairmont, Cat...
West Virginia, Marshall Coll., Huntington, Catalog..
Wisconsin, State Teachers Coll., La Crosse, Bulletin
Wisconsin, State Teachers Coll., Milwaukee, Bulletin
Wisconsin, State Teachers Coll., Oshkosh, Bulletin..

Wisconsin, State Teachers Coll., Superior, Catalog..

1930
1930
1929
1930
1930
1930
1930
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PUBLICATIONS OF ALL OTFER TYPES OF INSTITUTIONS,

CATALOG EDITIONS

Albion College Bulletin, Catalog Edition......
Alma College Bulletin, Catalog Number..e......1910 1920
Antioch College Bulletin, Catalogeessecccecccoces

Augustana College & Seminary, Bulletin, Catalog

Baker UniverSity Cat&log..........-..-........1910, 1920,

Baldwin Wallace College Bulletin, CataloZessses
Battle Creek College Bulletin, Catalogeseeesecss
Beloit College Bulletin, CataloZesscecesccccoes
Bethany Collegze Bulletin, Cat&lofecsscccoosccsne

Bradley Polytechnic Institute, CatalogZeeceosecsee

Butler University Bulletin, Cataloge.s.ecceess.1910, 1920,

Carleton College Bulletin, Catalogecescecocosse
Catital University Bulletin, Catalog...cccecesee
Carrol College Bulletin, CataloSeceseccsccccesse
John Carrol University Catalogeceesececccscscces
Carthage College Bulletin, Catalogececcosscececss
Central College Bulletin, CataloZecscscesoccosee

1929
1929
1030
1929
1929
1930
1930
1930
19830
1930
1930
1929
1930
1929
1930
1530
1930

Chicago, The University of, Sch. of Ed.& Gen'l., Ann'cts...1l930

Cincinatti, Univ'y. of, Record, Coll., of Ed., Lib. Arts...l1930

Coe College Courier, CataloZ.c.eceseseccessesessl910, 1920, 1930

Colorado College Publication, Catalogeceessss.1910, 1920, 1930

Columbia College Bulletin, Cat2lOoZecesccossoscs

1930



Concordia Colle_ e 2ecord, CataloZeeeeeescs
Cornell College Bulletin, Catalofeecececeee

crei hton Lnirersity ulletin, ‘nnounce't,
of Liberal Arts ind Cciences

Culver-Ctocl:iton Sulletin, Catalofecececcoee
Dakota ‘/esleyan University Bulletineeececocee
Dayton, University of, Bulletin, Catalog..
Dennison University Dulletin, Catalofeceee

Denver, University of, Bulletin, Yearbook,.

DePzcuw University Zulletin, Coll, Lib. Arts

inntts,
Detroit Tecachers COlleGe lo eeccsccoce

Drake University Record, Coll. Lib. iArts,
.nn'ts,

Dorne Colleze ulletin, CatalCleeeccecsesee
Drury Collerc _ulletin, Cotnlo T eesescosccee
University of Dutulic “ull=tin, Cntalo~eese
Sarlhon Collee S ullatin, Cataloeeecessos
mporia, The Collcre of, Tulleiin, Catalor~

surelln Colle~e “vll

[®)

tin, Cf’«t lo:.ooooooo...
Frankli Ccllc ¢ Tuilctin, Cninlo T eeeeecosne
Frisnds Univercity Tulletin, C2tnlofeeeces

Grirncl C'\‘/llcf'(‘v Tulletirn, n-ouncoment of
b
Cources

Guct-ovus Jdolphus Collece Zulletin, Casalor
-~ — b )

anline Univ roity Zulletin, CitalOoZeeceos
tnover Collens Bulletin, Cubt2lOSeeecsccese
Imstinrzs Colleze Cutliuok, ColaloSeeecoocee

ieicelbers Collese Sulletin, CatnloZeeeses

s

1929
1930
1930

1930
1930
13930
1830
1929
13830

1930
1930

19320
1930

1929
1930
1929
1326

1029
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cndrivc-llinderson CoLlo e ZJullotin, Colnlol... 1920
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IIillsdale Colleze Zulletin, CotnloSeeeesseseee 1910 1920 1330

Yiram Collese Bulletin, Catal Zeeccecccccscccss 1930
Hove Colleze Pulletin, Yea1bOONeeeseecesecsscce 1930
Iuron Collese Zulletin, CatalOofeececscscscccee 1930
Illinois Colleze 2ulletin, Catal ‘Bececccccccee 1929
Illinois Vesleyan Univercity 3Bulletin, Catalog 1929
Illinois ‘joman's Colleze Z2ulletin, CatalOZeeee 1930
Jowra llesleyan College Bulletin, CatclOCeescoee 1929
Jomestown Collcse Tulletin, JnnouncenentSecees ..1929
Jewell, William Collesc Cat2lOCeescccocccoosce 1930
Kansas City, Teachers Colleze DBulletin, Catalcj 1930
¥Yalamizoo Collese Zulletin, CatcilOfeeccccccsoee 1929
¥enyon Collerse Bulletin, CatalOoSeceescooccccsce 1920
nox Colleze Bulletin, CatulOfeecsccecoccccccsce 1930
Lalre Zrie Colleze Bulletin, C2talOCeececcsccese 1930

Laoke Forrest College, Bulletin, CataloSeeesese

Lavrence Collece Bulletin, CataloZeeeceseccece 1930
Lincoln University Dulletin, Calalofecececccces 1930
Lindenwood College Bulletin, CatalOZeecececccce-ce 1929
Loretto Illeights Collese Catalofecoccoooccocconsce 1930
Loyola Univercity Bulletin, Coll. Arts® ScCiecee 1930
Luther College Bulletin, CatalOoSeeesecccccoccece 1929
lacalester Colleze TCulletin, CataloZeesescecces 1929
larietta College Bulletin, CataloZeeseecccccce 1930

llarquette University, Coll., of Lib., ATtSeecces 1930






lilliken, James University Bulletin, Catalog 1930
llilwaukee-Dovmer College Bulletin, Cataloge.. 1930
Iiissouri Valley College CaiQl0Zceeccccccocecse 1929
Lionmouth College Catalofececccceccoscscssccccsce ' 1930
Morningside College Bulletin, CataloSeeecescecce 1930
Mount cSt. Joseph College CataloZeeeoceccoccoese 1929
Mount Union College Dulletin, CataloZescecececee 1930
Muskingum College Bulletin, CatalogZeeecoeccecece 1929
Nebraska 'esleyan University Bulletin, Catalog 1930
North Central College Bulletin, CataloZeeecee 1930
Northliestern University Buttetin, School of 1930
mduce and College of Liberal Arts
i'lotre Damne, University of, Dulletin, Gen'l. Catalog. 1930
Overlin College Bulletin, Arts and Sci's. Catalog. 1930
Ohio ‘iesleyan University Bulletin, CataloZeeee. 1929
Ottawa Univcrsity uvarterly 2ulletiNeeeeececoss 1930
Otterbein Colleze Bulletin, Coataloeeiececeeee 1930
Cuachita College Dulletin, CataloTeeeeesescoes 1950
Park Collece Bulletin, General CataloZeceeeeee 1230
Tarsons Colleze Bullectin, Catalofeeecccecoooes 1930
Penn Collecse CataloSeeeeecesocscscoocosnccossas 1950
Phillips University Bulletin, CataloSeecescces 1330
Rivon Collese Bulletin, CatalOofSeccecseccesocce 1929
Rockford Colleze Bulletin, CatalOSecesececceces 1930
Rosary College CataloGesesecevccoccsccsssscoce 1930

St. Benedicts College Bulletin, CataloZeececes 1929
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St. Louis University Bulletin, General Catalog
and Announcesient of Coll. of Lib, Arts & Sc.

Ct. Ilarys College AnnouncenentSeececececccoccccoaes
St., llarys College of Tansas Catalofleecesccecocecse
St. llary-of-the-/00ods Bulletin, CataloGeececeeeoee
St. Thomas, College of, Bulletin, General Catalors
ct, Xavier Collee Bulletin, CataloSeeeceseceseees
Shurtleff Collerse Bulletin, CataloSeceeececeeesns
Simpson College Bulleiin, CataloZeceeeccecosoccsee
Southwestern College Bulletin, CataloGececeocesee
St. CGlaf Collese Bulletin, Cgtalog...............
Sterling Collere Bulletin, Cat8lOoZececececcccoces
Stout Institute Bulletin, Catalofeceecccecceccccese
Tarkio College Bulletin, Catalog.ee coseecccccsos
Tulsa, University of, Dulletin, Catalofeesscecscee
Jalpariso University BulletiNeceecocecocscccconce
wabash College Bulletin, CatalofSeeeccesececcscces
“lashburn Collese BulletiNeececeecececocococsccccsccnse
Webster College BulletiNeeesececococsscoascncocne
Testern Colleze for VVomen Dulletin, Catalofeee.oe
VVestern Reserve Bulletin, School Of Zdeeeceeeeesee
vlesleyan College, VW, Virg., Bulletin.....ceecee..
westninister Collee Bulletin, Catalof.e.ceececoee

Wheaton COllege B'L~llet i!’l, Cfl fialog. e v 0 e 00000000000

University of VWichita, DBulletin, Ocn'l. Catalog..

1929
1929
1929
1930
1929

1929
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wittenberg Colleze Bulletin, Ca.clOZeeeecccees 1930
Wooster, Colleze of, Bulletin, Ca’alo™eeeesese 1929

Tankton Collere Coc@lOEeeeeeer seveecoconcesene 1929
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