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INTRODUCTTON

As we pass the middle of the decade of the sixties and speed
~toward the sevénties,‘Missouri citizens are faced with awesome respon-
sibiiitiés.for the education of thelr elementary and secondary school
children. Never have Missouri citizens provided so ﬁany dollars for

education and neve% have they faéed.the task of providing effective
eduﬁation for so many children.

In tﬁe face of ipcreasing enrollments.and'increasing costs. of
public education, Missouri citizens and educators are faced with the
task of achieving the most efficient means of utilizing their resources,
financial and human resocurces, to the purpose of prdviding the best

possible education for their children. Although economi? efficiency

may mean many things, it means, at the very least, the organization of

educational units best suited to the task at hand.

_ Few data are availzble on which to base the size of the
optimally effective and efficient unit. None-the~less, the task must

.

be faced in the interests of children who "will not pass this way again."
N It shall be the task of this paper to study the distribution of
elementary school children in Missouri school districts, to describe

- ‘ a sound program for Missouri elementary schools, and to attempt to

relate the first two purposes to one another.




Distribution of Elementary

School Children by District

in Missouri Public Schools
The 1967-68 Missouri School Directory contains reports of enrollments
for the current year. In the Diiectory, 740, 424 children are reported
to be enrolled ' (Kindergarten through grade efight) in Missouri public

schools. In Table I are reported the number of distiicts by the number

of elementary school children enrolled for the school year 1966-67.

TABLE I

Number of School Districts by the Size
of Elementary School Child Enrollment®

IR _ 1966-67

- Number of . .

Elementary Number Number

Children : of of Cumulative

Earolled , - Distriets Children : Percentage

C0--249 : 173 _ 21,539 3.0

250-499 S VS P 54,303 . 10.6

500749 70 7 - 43,715 16.7
1000-1249 : 17 19,117 23.3.
1250--149% 10 13,745 25.2
1500-1749 10 : 16,245 27.5
1750-1999 ' 6 11,247 _ ' 29.1
2000-2249 : 3 : 6,374 30.0
2250--2499 1 . 2,374 30.3
2500-2749 4 10,898 31.8
2750-2999 4 ' 11,498 33.4.
3000-45,000 . © 26 358,312 83.3
Kansas City & St. Louis 2 119,776 100.0

City . o ~
Totals 504 © 718,000

% Figures in the third column are approximations. In addition, some
districts count of elementary children include 7th and 8th grades;
others include Kindergarten throuzh 6th grade. The total of 718,000
is the estimated total enrollment throuch grade 8§ as reported by
Divoctorv, ». 17. This veport doesmot include three-dirvector
elementary districts. '




f It may be seen that approximately one-fifth of the public
elemen%ary school children attended schools in districts having fewer
than iOOO children enrolled in the district. The strides that have
been ma&e in Missouri toward creation of larger district units is
ﬁartiélly apparent Qhén oﬁe'notes that two~thirds of the elementary
pupils attended districtis enrolling 3000 or more elementary puéils.

In Table II are reported the enrollments in four of the most

heavily populated counties and the City of St. Louis.

TABLE 11

Elementary Pupils Enrolled in Four
Heavily Populated Counties and
the City of 5t. Louis

196667
Geographic » : © Number of
Area Enrollment Districts
St. Louis County ' 106,188 - - 25
Jackson County . 84,814 : 12
Greene County - 17,919 9
Clay County _ 16,660 , ' 5
City of St. Louis 74,280 e

Total 225,581 52

The total enrollment of 225,581 éhildren in the 52 school
districts ié these four counties and St. Louis represented 41.8 per
cent of the estimated 7lé,OOO children enrolled in Missouri public
schools for the year 1966-67. Closer scrutiﬁy, however, will reveal
that a wide ranée of district size is represented in the 52 districts.
This range 1is repo%ted in Table III, Distfict enrollment of elementary
children ranged from 121 children to 74,280 children in the City of

[7.

St. Louis.




{ o TABLE TIT

Distribution of Districts by Wumber of
Elementary Children Enrolled for
‘Selected Counties, 1966-67%

Numbey of o
Children , : Number of’
Enrolled Districts

157
300-395%
£00-899
800-1199
1200-1499
1500-1799
1800--20949
2100~-239¢9
2400~2699
2700~2999
3000-3259

- 3300-3599
3600-3899
36004199
42004499
4500-5499
55006499
6500~7459
7500-8499
8900-9499
9500 and above

?J

©
i

=SHWR W OORWNOMNBE WL LWL WD

% Sf. Louis County, Jackson County, Greene County,
Clay County, and the City of St. Louils
There were fifteen districts enrolling fewer than 1200
elementary pupils in these more heavily populated portions of Missouri.
Although wealth and size do not increase hand in hand, efficiency is
mﬁre highly and positively correlated to size. It would appear that
from one-quarter to one-fifth of the districts in and near populated

centers are organized into less efficient units,
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! _ DISCUSSION

EThe pfoblem of developing efficient sized districts has
more frequently reséarched and discussed in connection with studiés
of-Seccndary education rather than elementary eduéation. Several
unique quélitieé of the eiementary'schoql have posed differeﬁt
problems for educators concerned with district ﬁrgénization. Most
significant amongst them are the following:

1. 1In sparsely populated areas, reorganization of
small districts often results in no large attendance
area for elementary school pupll% because of the
reluctance to move away from the nelgﬁborhood

school' concept,

This is in part coupled with the problem of trans~
portation. Reduction of the number of elementary
schools in a sparsely populated area would frequently
require young children to ride husses for unusually
long periods of time.

2. School supervisors in districts of larger area in

'sparsely populated areas must often spend large

amounts of time traveling from school to school.

Where travel time becomes a major problem, one

might question how much efficiency had been pro-

duced by broadly based reorganization.

3. The elementary schools are not faced with the problem of subject
matter specialists and number of courses offered as

are secondary schools; hence, increase in the size

of school attendance units at the elementary school

level may not seem as significant as it does at the

secondary school level.

Mot all of these unique qualities of the elementary school may
be of equal significance to educational outcomes for pupils at the
elementary level. Several additional statistics may shed additional
light on the problem.

Over 90% of the supervisory and administrative assistance below
the level of superintendent of schools is to be found in the 52 districts

identified in Tabie II and Table IIIL. If supportive staff can be con-

dercd essential to the development and maintenance of sound elementary




'échool prograws, the vast majority of the districts in Missouri, and
“approximately 30% of the elementary'pupils'simply do not have thel

. values of such support.- |

The problem of supportive staff was further explored by

drawing random samples of districts enrolling from 0 to 749 elementary

school pupils, and from 750 to 2499 pupils. These samples were 50%

samples of the number of schools districts in.these two size groups,
There‘were 394 school districts {including threemdirector districts)

in the swmall district groﬁp and 80 districts in the larger district
group. The samples reéulted in 195 smaller distri;ts and 40 larger
districts.

Several comparisons were made between these samples and

are reported'latér in the report. Sufficient to say that at this point
few of the supportive Stéff persons employed oﬁ a -regular basis in
Missourdi public-schools are employed in districts with fewer than

2500 elementary schoel pupils. (This does not include special programs

- under Titles I or III of The Elementary and Secondary Lducation Act of
2965,

The implicatibn of this fiﬁding bears on the question of how
supervisory personnel spend their fimé._ It seems reasonable to congiude
that it is a mute guestion. Districts with fewer than 2500 elementary
pupils just do not have mueh supervisory or administrative assistance
other than building principals and school superintendents.l One might
easily hypothesize that school districts of fewer than 2500 elementary

pupils should consider either reorganization into much larger districts

or the development of other supra-district arrangements through addition

of supervisory and administrative help might be providad.




"

The problem of pupil transportation is still a difficult
matter in sparsely populated_areas. The solution may be retention of
some schools (individual elementary school buildings) of. less than
optimal size in the most sparsely populatéd areas. .School officials
should not let this be used as an argument for putting off.sensible
reofganization, however.

The third uniquéness noted above may be one reason that
ldis;ricp reorganization'should move ahead at a vastly accelerated pace
in most éortions of the stare. The increasing rate of elementary school
curriculum change will place incfeasingly fruétrating demands on school
ﬁersonnel, both teachers and principals,'to keep pace with educational
changé. In the third section of‘this report, several alternativé.
plans are ?resentgd whereby programs éf improvement may be provided

in the more nearly ruralpprtions of Missouri.

The geographic distribution of small districts (by elementary
-school pupil enrollment) is presented in the map in Figure 1. It is
apparent that rural Missouri contains most of the state's smaller
{underiSOb elementary pupils enrollment) districts and also that the
najority of the distriets in rural MIssouri are small in terms of

enrollment.
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PART TIT
THE FLEMENTARY SCHCOL PROARAM

All Americans who take seriously the late John ¥. Kennedy's
challenge to "Ask not what your country can do for you; rather ask

what you can do for your country,"

will include in theirlresponse the
provision of educatién for the children and youth of oﬁr nation.
sifficient to meet the demands of the Twentieth Century with vigor-and
~wisdom. TFew would deny the central place of elementary edugationrin
that educationalﬁresponse. Never has there been a time in the history
of the worlk when the significance of aoo00d start in schooling was as
fully recognized as 1t is today. It is imperative that Missourians
face their share of‘the responsibility for the education of America's
children with the highest 1éve1 of-igsighf into what constitufes a
strong and effective elementary school progf&m. 1t is the purpose of this
ﬁortion of this report to provide an overview of a strong, effective
élementary school program for Missouri children. |

Educators and the public still await answersrto many basic
éuestions ﬁpon which will depend the effective planning for the.future.
None-the~less, enough is known to provide valid and reliable educational
targets toward which our resources should be directed if we really desire
school programs of promise to our children.

The overview will be presented in two ﬁarté. Thé first will be
concerned with vhe curriculum of the élementary school and the second
will be concerned with the sefvices of the school. Within the framework
of these rajor elements wiil be presented descriptions of éurriéulum
and'ﬁervices that ave presently believ ed to represént the best édﬁcatiénal

conditions that the public cna provide.
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Basic to this presentation is the assumption that ability to
ﬁake changes in the curriculum and services of our schools is as important
as éhé ability to impiemént the curriculum and services that will be
described. ﬁithout the ability to change duickly, our schools may not
l.profi£_from the expanding bodylof iesearch and development knowledge.that
is being produced at an ever increasiﬁg rate. Democracy exemplified |
in the local control of schools may fail.us if it does not manage tq'
produce the climate and mechanisms for change in the most rapidly
changing worid in which man has ever lived. The school district that
accepts this assumption will be required to make a committment to finan-
cial and policf provisdions for administering and supervising change at
the classroom level.

.

Elementary School Curriculum

Although change can be said to characterize much of the elementary
school curriculum today, there are some guidelines that can be applied
effectively to any school curriculum,

1. Gurriculum should reflect a committment to the education

-

A

of all the people's children.

2. Curriculum should reflect the fact of childhood in its
content and design.

3. Curriculum should reflect the capacity of man to think,
to feel, and to create. |

4.‘ Curriculum should prodﬁce not only a respect for reflectién,
but it should also produce a respect for responsibie action based oun

"those reflections,

£
e




A commitment to the education of all the people's children will

result in an elementary school curriculum that takes into consideration-.
the diverse background of experiences with which children come to sthool,

It will mean that each school and each teacher in the school wiil study .

the children under his instruction to determine how they perceive

their world. Fach child's curriculum will start at his level of meaning
and build thereon. Neither the color of his skin, the socio-economic

status of his parents, not the intellectual or phifsical capacity of the
P P pacity

child will limit his access to a meaningful educational experience in

the eiementary school. This guideline hés‘implications for both the
curricular content and the variety of instructional materials avail-

able to children, Recent research suggests that it also has implications’
for the placement of children in situations which maximize the oppor-

N

runities for productive peer stimulation, No matter how deeply rqoted
our previous commitment to segfegated education, research evidence
supports the validity of the educational effectiveness of integrated
éducatién. It is no longer possible to.consider curriculum content
apart from the interaction between children which carries it and rein-
forces it in their lives.

Commensurate with the necessity to provide-curriculum for
all people's children is the necessity to provide where and when
needed appropriate compensatory educational progréms at every level,
Evidence is growing to support the need for and value of continuous
éompensatory program§ beginning at age three and continuing through
age @ight.l Where concentrations of disadvantaged children are unuéually
high, inservice programs may be required to assist teachers with im-

proved curriculum and instructional approaches,

lBloom, Davis, & Hess; Compensatory Tducation for Cultuval "
Deprivation, (1965 by Holt, Rinchart and Winston, Inc.) pps. 20-33.
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A commitment to this first guideline must also include
the provision of a curriculum aﬁd inétructional program appropriate
for handicapped children. Where the incidence of handicapped children is
so limited that the district ddeé-not qualify for state assistance, the
Vdistrict must adjust so that appropriate programs are available., The
district must either finance and administer the program from itslown )
resources, 1t must secure programs througﬁ supre-district arrangements; V//

or it must reorganize so as vo provide appropriate programs.

The fact of childhood should @g_refiected in the content and

desien Qj_curriculum; This guideliﬁé underiines the developmental

quality of the cﬁrriculum and empha;izes the need to provide an articulated

curricuium. fuch has been written following Brunnér's2 summary of tﬁe

WoodsHola Conference on the.problem of developing the structures of the

academic disciplines'from which both elementary andisecondary school

curriculum content is derived, ﬁany of the recent curriculum revisions

in mathematics and science have featured émphasis on structure and process.
Although some five major elementaryrscience schoolsgience,curr?r

iculum projects have been attempted, only two have resulted in material

that is available to school districts inother than trial or experimental

basis. Authors of several basic science textbook series have emphasized

the processes of science as well as appropriate content.

2. . . ; .
Jerome Brunner, The Process of Hducation, Harvard University -

Pregs, Cambridge, 19060,




A cursufy review of several curriculum guides for several
Missouri districts fail to show evidence of efforts to articulate
elementary scignce programs from Kindergarten through g;ade twelwe,
Such articulation shouid exist in a sound curriculum; however,‘articu~
lation in-an area of rapid change is, at best, difficult.

Perhaps the most important element in this guideline is ﬁhe
'provision of a curriculum in each content aréa.which not only makes use
"of significant structures inherent in tbe'diéciplines; but'also bezins
with meanings that afe within each ghild's repertoiré of meanings.
Although 3runner minimized3 the ";eadiness“factor,,he does emphasize
the need for "intellectually honest"” curriculum content. Certainly
intellectually honest content must ﬁave roots within the %eanings which
children possess. |

Mathematics iIn elemen?ary schoel programs is a somewhat better
situation. A recent study by Reyé and Kﬁowles4 indicated that 917 of
‘the 75 school districts surveyed used editions of mathematics textbook
Serieé no more than five years old. However, the study revealed that
‘onlyﬁéistxict in the 75 had a mathematics consultant and that 60% of

[}
the districﬁ*used textbook company consultants, Only 227 of the districts
had received help from consultanfs with the State Department of
Education.

Reading and the language aris also should be characterized

by the developmental quality., The weight of research indicated that

{hid.

_ Robert Reys and Tols Knowles, "What is the Status of RElementary
Schoal Mathematies," Elementary School Journal, Vol, 68, No. 4, January,
1967, pp. 167-171, - '

‘31
&



feading progyrams thal use singular attacks on the problems of beglaning
reading are less efféctive than those wnich provide multiple approaches
in beginning reading. Programs which approach beginning reading through
- both sight roabulary development and.phonetic training appear more
effeﬁfive than those using oniy one or the other of these approaches.
These findings are supported by knowledge available on how.childreﬁ gen-

erally develop and how they learn.

The necessity of curriculum to reflect the capacity of man

to think, to feel, and to create wili be exemplified in the emphasis
upon sfructure of academic disciplines, the emphasis upon thought pro-
cesses appropriate to various disciplines and in the nature of the
learning activities in which children engage.

The entire elementary school curriculum.should be righ with
opportunities to behave creatively; Some curriqulum areas may provide
tichar obportunities for creative activity than others, however, art,
music, and the language arts represént‘such areas..

Social studies, arithmetic and science provide many varied
avenues through which cognitive skills may be developed. A sound curri-
culum should represent a balancedrprOgram of 1garning experiences includ-
ing both the aéduisition of knowle&ge and the acquisition of the
intellectual skills by whicﬁ that knowledge may be made meaningful. The
use of the inductive approach to learning should not only provide the
student with a fund of useful knowledge, but it sh&uldralsd ?esult in the
studen£ being more skilled in using the inductive process to discover

o

even wmore knowledge on his own. Such a curriculum will require the

support of a wide variety of learning materials,

&




Little research information is availablé at présent from which
one might conclude how effective schoéls.are in the development of cogni-
tive skill. What little is available indicates that pervasive efforts
will be required to bring about and.sﬂstaiﬁ the kind.éf ;eaching required
to achieve the objectives and qualities cited aboﬁe. The implications of
these findings will be cited in the third portion of the paper in connec-
tioﬁ with supervisory services.

Curriculumlshould'provide expefieﬁces by which children gain in

respect for their fellow beings and through which.they may come value the

many qualities possessed by people and the world in which we live. There

/

are implications for the organization of the school as well as for curricu-

lum and instruction 1f this quality is to be present. A school setting
which places inhibiting and derrogatory labels on a chiid or a setting
Wﬁich seﬁafates children on the basis of irrelevant or discriminatory

_Criterié may undo all that a sound curricuium?gﬁgwﬁuild. The impéct of

5

the now famous Coleman Report” is a substantiation of this point.

A curriculum which evidences a resvect for resnonsible action

as well as reflection will provide experiences which relate the knowledge
and skills which children aequire to appropriate application within the
whole of the child's life and the life of -the home, community, nation,

and world of which he is a part. Learning activities should emphasize the
" highest sort of human interdependency and help to foster self-control,

Although the social studies should provide rich opportunities for the-

application of this guideline, the total curriculum is permiated with

.
5James $. Coleman, et al, Ecuality of Educational Ooportunity,

Washington, D. C. Govermnment Printers O0ffice, 1966.
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with equally valuable opportunities for achiceving these qualities. .
‘The study of community problems and the application of appropriate

leafnings and skills to the study and understanding of these issues offers

a rich opportunity for many schools. Planned Progress programs in many
parts of Missouri are good examples of action programs in which school

pupils can have a part. Although most. of these have been carried out by

'3 4

gecondary school students, similar activities would be appropriate for

many elementary school pupils.

a
T

Current Tyends in Curriculum and Instruction
Although many curricular and instructionalltreﬁds haﬁe been
cited alfeady; several others bear mentioning. The followﬁng represent
a summary and extended listing:

1. Ewmphasis is being placed on structures within disciplines.
2. Processes of discovery are bing given equal significance
' with the acquisition of knowledge.
' , 3. New curriculum programe are providing new knowledge and
providing new structures for its organization.

4. New materials and equipment are being developed with
which instruction may be more easily and effectively
individualized., This includes both hardware and soft-
ward, . :

5. Physical education is including more attention to the
idea of fitness, : o '

6. Some reading programs are giving a greater place to
linguistics and simplified alphabets such as I.T.A.

7. Much more attention is being focused on teacher be-’
havior as a controlable determinant of learning through
a variety of observational recording and rating techniques.

8, The social studies are being refined so as to provide
refined structures as organizational modes and expanded
to include more emphasis on knowledge from such fields
as econcnics, soclology, and anthropology.

One can not be cerxtain how much will endure of the trends cited.

.

above. Weither is it possible to ascertain the extent to which these

trends ave evident in Missouri elementary schools. . Perhaps it is appro-

priate to speculate that programs of curvicular and instructional

improvemcnis will be required on a broader scale than ever before. Past




history suggests that traditionmal provisions for supervisory (improvement)
‘programs will be woefully inadequate in the face of change on so many

fronts and which comes at such a rapid rate.

-School Organization and Services

School services wich will bz examined in this section of the
repdrt are:

School Organization

Administrative and Supervisory Services

Pupil Personnel Services

Library Sevvices Including the Provision of the full Range
of Imstructional Media

Transportation and Food Services

School Organization has for many years been a factor in tﬁe
educationai setting most continuously open to control., 3Buildings could
be built, aad once built, years gsually had to péss urtil they could be
. abandoned ox changgd significantly., Organization could be changed.

The age-graded school concept, well established by the end of the
War betwagn the States, has been the most persistent organizationsl form
for placing and moving children vertically through the school. Until the
n01~0raded school. concept was more artlculﬂ“ely described by Goodlad and
Anderson® in 1959, 1little was dona to meet the challenge qf the wide range
6f individual differences évidenced in most age groups except attempts af
homogeneous grouping.and such experimental drganizational forms as

Washburn's Winatka Plan and Parkhurst's Dalton Plan. Although few other

formal plans emerged, good teachers did often referred to the necessity

o "take the child from wheve he is."

6J0hn T. Coodlad and R, H, Andexson,. \Onﬁx 196 Elen ntgry*Sphpolv
Harcourt, Erace and Co,, New Yok, 1959,
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Siﬁce 1950 the trend has been away from departmentalized ovgani-
ation toward the wmore nearly self%contaiﬁéd form of classroom organization,

In 19607, 75.6 per cent of the elementary schools were organized on fhe
selfi-contained basis {this dia not exclud schools which had special'music,
art, or physical education teachers]. Although specific trends are not
clear at this time, many school districts in the Unlted States have
Pexperimentad" with team teaching and cooperative teaching arrangements.
Some‘of these pléns represeut'a gsemi-departmentalization, |

Research findings are not particularly helpful in the area of
achool organization. Results are often inconclusive or contradictory.
Even the research on homogeneous éroupiﬁg falls to provide definite and
final answers. Perhaps the most cousistent quality in the whole body of
research is that most studies pit a 51ngle modification against either a
"traditionali' pattern or some singularly_different form. Examples are
_homogeneous versus heterogeneous grouping; the self-contained classroom
versus departmentalization, and the non-graded school versus the graded
school. |

Perhaps fhis singular commitment to one form is a major problem
both in organization'énd in research. Tt may be much too much to expect
of a singlé organizational form, APlus this, the qualities that make for
real differences, in the bahavior of children may not be as.closely
correlated with organizational férm as we have suspected, Undoubtedly the
most common criticism is that the criteria selected in mosflresearchers

represent too narrow a range of the outcomes of schooling.

Stewart E. Dean, Elementaty School Agg'ﬂ stration an
Organd vatio;, U, S. Department of Health, Education, and Welfave, O0flice
of Bducaticn, Bulletin., No. 11, 1960. Government Printing Office,
Washi gton D. C,
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The task of this report is mot te settle all the problems of
Qrganization of elementary séhools. Rather it is, at this point, the
purpose of the report to provide whatever knowledge or logic exists about
elementary schoql organization which may have significance for distric;
organiéation. Thérefore, rather than becoming dlost in the morass of
research, oune should be directed to identify guidelines (or principles)
which may help. |

Ideas seem relevaht at this poiﬁt. The first is that several,
vaiues of both the self-containaed classroom and departmentalization seen
desirable in any organizational form. The opportunity for the child to be

known well by a supportive teacher and the greater opportunity te provide

for the developwent of the interrelationship between knowledzes appear to

ba potentialities of the self-contained classroom which should be retained.

The opportunity to make better use of unusual interests or knowledges of

teachers appears to be a des1rable quaiity of depar;mentallzaLlon. Coopera-

tive teachingz scems to pkov1de a more pron:smno combination of these two

gqualities than any other form of organization for teaching and 1earning

being attempted today. Probably the best example of this form in Missouri

is the Title III (ESEA) program in Hawthorne School in Cape Girardeau.

—— bt

Coupled with the flexibility exemplified in the nlddle school" in the
Lindberg District in St. Louis County, one might find substantial guidance
in the development of a promising organizaticn.

The secona idea is that organization should within reaéonable
limits rovide sufficient diversity in peer groups that the optimum
8

contribution of peer group stimulation is possible. The Coleman Report

also emnhasized the great value to peer group initeraction as a positive
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educational stimulus. Certainly the report causes one to view with

LY - r ‘ i . ) .
skepticism the long term ocutcomes that may be expected from rigorously

administered howmogenecus grouping plans or any other plans that Fend_tg
rigorously limit variability on the basis or narrvow ériteria.in class~
rToom groups., ’ | | .

The third idea is that school (attendance unit)rsize is related
to orgéniéational‘climéte'in sufficiently significant ways as to cast
‘serious dopbt on the desirability of permitting individual elementary
schools to get 1argér than twelve classrooms.’ These are not absolute
limits bpt any departure toward smaller or larger buildings is iikely to -’

be accompanied by a reduction in esprit de corps and an increase in

hinderance and disengagement,

Adminisﬁrative and supervisory support is intended to facilitate
the instructional program of the school. Administration and supervision
re only partially distinctive functions iﬁ the elementary échool, if nét
.elsewhere, and it may be expected that the elementary school principalghip
is a key figure in the support of the instructional progran pérticularly
in those circumstances whére no other supervisory personne] are available.

The orientation and supervision of beginning teachers, the on going processes

of curriculum study and improvement, development of inservice programs, and
| ;

whie

a variety ol smaller supervisory responsibilities usually fall on the

Fh

shoulders of the elementary principal in the vast majority of the school

districts im the state. [One should recall that 66 per cent of the

Pl

eleaentary school pupils were in less than 60 school districts.]
4 i ’ N *

IBlaine L. Cole, "An Analysis of the Relationship of Selected
Factors of (ommunication and Organizational Climate as They Relate to the
Size of the Elementary School," Unpublished doctoral dissertation, University
of Missouvi, Columbia, 1965. ' ’ '
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The number pf non-teaching supéryisory &nanwadﬁinistrative ta a
limited extent) support number 7 in the sample of districts so-called
larger districté 6750~2499 e}ementary pupils) and dne in the sample of
smaller districts (0-749) in the survey made for the purposé of fhis
report. This is a counit of the number of persons bearing thé-title of
assistant superintendent for curriculum and instruction, elementary
supervisor, d;rector of elementary education, or eleﬁentary currilculum
consultants, Generalized to the total population from which the 50 per
cent gamples were.drawn, the numbér‘would be two forxr the smaller districts
and fourteeﬁ for.the larger districts. It would éppear that unusually
heavy supervisory responsibilities compete for the time of the elementary

principals in the vast majority of school districts enrolling fewer than /

A -y,
PO
3

: (Dot 002
2499 elementary school districts.
The plight of supervisory personnel is further revealed by a
- . :
study of the 61 Missouri school officials bearing the title of elementary
supervisor in 1964 reported by Cair, 10 Cain found complete agreement on
70 per cent of the functions of the supervisor when he asked supervisors,

principals, and teacher to describe both the actual and the ideal functions

of the supervisor. A contrast of ideal functioms with actual functions
revealed only 55 per cent agreement. A study of the position of director

: . . , . 1 c s
of instruction in Missouri schools by Barrows'l also revealed conflict in

perceived relationships with other positions in the schools. Although the

10gerald G. Cain, "An ‘Analysis of the Functions of Genmeral Elemen-
tary School Supervisors in the Public Schools of Missouri," unpublished
doctoral dissertation, University of Missouri, Columbia, Missouri, 1964,
(an articla summarizing this study can be found in the 1964 issue of School
end Cormunitv.) ‘

Li, L. Barrows, "A Study of the Position of Director of Instruc-
tion in Missouri Schools," unpublished doctoral dissertation, University of
Missouri, Columbia, Missouri, 19864,
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number of pther administrators and supervisors éeem to ﬁave a bearing

on the functions of these persénhel; the mbst gignificant featurelis that
the.pdsitions are more frequently described as administrative rather than
supervisory where actual function is under consideration. Thié seens to
be true no matter how heavy the ideal function was zlanted toward sﬁper~
vision (improvement of instruction).

The conclusion which seems most warrented is that administrative
responsibiiities weigh so heavily on those who share adminiétrativg and
Supérvisory re§ponsibiliﬁies‘that the supervisory function is reduced
substantially. The relationship between function and size of the district
may be no greater than the relationship between function'and the effort to
define f;nctiéns for the position in substantial detail. There is a hint
in the ?eséarch that most districts in which such personnel are appointéd
are growing (hence the need for additional presoﬁnei) and that growth
_continuas faster than ad&itional supervisory or administrative assistance
are added. Hence, the first new staff additlons become overwhelmed by the
administrative implications of the growth. ‘

Even in the schools surveyed for this report, a very small
nunber of supervisory personnel Weré available in the 1arger school
group. Fewer than 18 per cent of the larger districts (750 to 2499
elementary pupil enrollment) reported ﬁon—teaching supervisory personnel
otner than building principais.. This sca%citylsuggests the nead for
studies of broad scope to identify ﬁersonnel needs both in terms of
number and function witﬁ carefgl attention beiﬁg given to tﬁe impact of

growth in individual districts.

3
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Pupil Personnel Services

Perhaps the most provocative and significant propoéals regarding
this araa of supportive services is to be found in the larger report pre-
péred for the Great Plains fegion.' The pupll personnel services approach o
isra far more comprehansive approach ?han any concept of unrelétéd'services
in guidancé, health, and remedial instfuction. Reference shoula be made
to that report.

Datz collected from the Sﬁall district~large district study done
for this weport indicate extremely low incidence of guldance gounselors in
elementary schools. The ratio in the saﬁples drawn was 7 to 16 3/14,
Projected to the population of schools with fewer than 2500 elementary
pupils, thése data-suggest that-apprbximately 47 counselors are available
in the 372 school districts in tﬁat population. In the 80 districts
classified as larger (750-2499 elementary children enrolled) there were
twice as many counselors as in the 292 smaller districts (0-749 elementary
pupils enrolled). {This excludes counselors provided under Title I, ESHA,
programs. ]

Data was not available for health services, social services, or
psychological services. School nurses are reported to thg State Department
but other medical or health services (school physicians, etc.) are not
reported, Closer study of this area;oflservices is to be recommended in
order to determine which services are most seriously éffected by the
impact of population density.

Remedial instruction has been iIncluded ﬁere because of the close

relationship between diagnostic activity and remedial provisions, Both

o

Title T and III of ESEA have resulted in a major increase in the amount of
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"both kinds of activity in Missouri elementary schools. Oaly time will
tell whether these "extra" programs would be continued by local diétricts'
if Federal support was withdrawn.

Specilal provisions for remedial instyruction from regular district
budgets are virtually nonesexistent in schools of fewer than 2500 eleméntary
children, The very few that are provided focus on reading disabilities.

It was impossible to establish the extent of provision and use of diagnostic
services because many districts use non—schoo1 reéources for some‘diégnosfic
ﬁork. Other districts may méke use of specilal skills possessed by some

classroom teachers and building principles.

Library Services and Instructional Media

Library services under the supgrvision of a trained librarian
are not comwon at the present time in the schools included in é random
seample of "small" and "large" school distficts. O0f the 142 school dis-

. tricts with under 749 puplls, only four had full;time librérians aséignad
to the elementary schools. Of the 40 with an enrollment of 750 to 2499
sampled, only three had full time librayians employed at th?‘elemegtary

4 - .
level. This is not to suggest that districts without librarians are not
providing lidrary services to their children. Most elementary schools
have principalsrand teachers wno attend, in varfinc degrees, to the pro-
vision of library sérvices to students; however, such provisions would
have to be considered minimal.

In outlining an adequaté‘elementary program, however, one would
cergainly visualize a trained librarvian suservising the purchase and
distribution of library books and reference materials és well as werxing

Q

with teachers and children. The increading complexity and availability
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of 1ibrary?méterials tends to require an individual with specialized
training. ;Financial and man-power limitations may prevent the dmplementa-~
tion of the goal of an glemehtary'librarian in each elementary school. A
larger districlt structure or supra-district arrangement would, at least,
make the employmgnt-of a librarian more feasible from an econdmic point of
view.

Standards %?évided by the American Library Asséciationlzlin
1960'were sufiiciently hiéh that few elementary schools have exceeded them.
ALA recommended 6,000 to 10,000 books for scﬁools of between 200—999
enrollment. Schools with 1000 or more pupils should have 10 books per
pupil in average daily attendance. It was recommended that not less than
1% of fhe total per pupii instructional costs be used for the purchase
and mainﬁenance of audio-visual materials and equipment, Currently one
should probably apply tﬁis te some of the‘new kinds of instructional media.

Instructional media provisions in elementary school, range from
conventional motion picture projectors to the more experimental compﬁterizad‘
instructioﬁal materials. Several years may pass before many of the éxperi~
mental materials and media are sufficiently evaluated to provide a basis
for recommepding their wide spread use, particularly in elementary schools,
Film—~loops (singlé concept materials) and a fgw program méterials are
established; and use of these materials should be incorporated into the
classroom's activities systematically as they are made available.

Districts méking use of both open-circuit television and those
employing closed-circuit units may provide evidence of applicability to
situations in the less populated parts of the state. At present, little
data is avallable which comﬁletely clarifies the efficiency of instructional

television in all the varied situvations in which it wmight be applied.

12

American Library Association, 1960,

American Library Association, Standards for Scheol Libraries,
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Parenthetically, it may be that the richest use is in inservice work with
L]

]
‘teachers rather than in use with children and youth.
Transportation and Food Services

'These'auxilliary sérvices are better gsupported and maintained in
districts through out the state than mbst other services. If one assumes
‘that school districts that provida the services ali do so at an acceptable
level, the only question of pertinence to this report is, "does the presence
or absence of transportatioﬁ?bf food services limit school distrigt51
tendencies tolorganize into efficient units?" The answer to the question
is more complex than to fall within the provincé of this report and is
probably better dealt with in the report on finance of Missouri schools.

- Summary

A summary of data collected is repérted in Table IV. It is
apparent that wide differences exist in three of the four areas studied and
that the differences for librarians is nmeaningful. Bgth large and small
districts provide more adequafely for the mentally retarded than for.
other areas of need for which data was available. Even though bdthlgroups

provided more adequately for the mentally retarded, 19 small school dis-

tricts failed to provide any special programs.
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; | | TABLE IV

Summary of Extra Adeinistrative and Supervisory Assistance,

Libraians, Counselors, and Educable Mentally Retarded
Teachers in Swaller and Larger School Districts

(Flementary Schcols)

1666-67
Type of Personnel District Number of No. of Dist. Per Cent of
Size Persons in Which All Districts
Group  Reported Reported in Sample

Extra Admin. and Smali 9 g 6.3
Superv. Assistance Large 14 12 . 30.7
Elementary School " Small 3 3 1.5
Libraians Large 3 3 7.6
-Eleﬁentary School Small 13 _ 10 5.1
Counselors Large 16 3/14 16 41.2
*Teachers of Educable  Small 83 76 38.9
Mentally Retarded Large 53 30 90.9

% The large district gample included five school districts ian St. Louis
- County which participate in the program of the Special District which
. provides all instruction for the various areas of handicapped children,
These five districts were not included in the figures reported in this

table,
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f . PART III

ELEMENTARY EFDUCATION AXD SCHOOL

DISTRICT ORCANIZATION

it ig the pﬁrpose of tﬁis part of the veport to identify the
most outstanding relationships between characteristics of sound e}ementary
school programs and the type and size of district organization. Had
unlimited time and resources been available for data gathering and proceséw

ing, a nuch more definitve study would have been possible. However, there
. 1]

is evidenc of sufficient weight upon which to base some meaningful con-

clusions. This part will therefore contain three elements: (1) conclusions
. L3

warranted from the limited date available, (2) suggestions for variations

in current organizational structures which offer alternative means of

providing better support for elementary school programs, and (3) recommen-

. dations for further research,.

Conclusions

Based on the limited data that could be assembled, the following

- econclusions seem warranted:

L. Small schools districts (in reality the vast majority
of those enrolling fewer than 2500 elementary children)
provide no continuous administrative or supervisory
assistance to teachers beyond that available from the
building principals and superintendent of schools,

2, The provision of equal educaticanl opportunity for
elementary school children will be more costly in
most part of rural Missourdl.than the more nearly urban

portions of the state.
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Relationships ' _ s

If the necessity to provide for development and improvement of

. ' curriculum, instruction, and sexvices continues to be as significant as

in the past five years, the needs for refined district organization seems

clear. The issue is élouded in the more nearly rural portioﬁs of Missouri
. P
by population sparcity which may make district reowvganization a different
problem from that exﬁerienéed by the wmore densely populated areas. Little
or no data exist to indlcate even on the baéis of limited criteria, the
extent to which district reorganization can result in observable pupil
gains. 'In the final analysis, reorganization involves considerable
speculation unless it can be shown‘tﬁat reorganization and consequent
“improvements" in school programs actually produce observable gains in
. ' children. |
Without the datm notéd in the preceeding paragraph, one might
'question whether reorganizati&n or improved equalization of financial
support was more important to correct imadequacies in small school dis-

tricts. Probably both are essential to the improvement of school services.

It is questionable whether rural Missouri districts can ever achieve the -~

fficiency of the more demsely populated parts of the state.

The distribution of small school districts indicates a noticable

reluctance of rural populations to show particularly-strong initiative in
reorganization. The data showa in‘Figure 1, indicétes that southeastern
and northeastern Missourians are mofe inclined to reorganize into larger
units than other rural populations.

Conceivabiy‘intermediate units of 1aféer than single county size
could answer some needs in thé‘ieast densely settlad areas. Certainly

expanded 'use of college and university resources for curriculum improve-

ment should occuv regavdless of basic district size. Cooperative

.
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activities in inservice cducation involving the State Department of Educa-~ .
tion, the state colleges, and universities could be increased to fill some

of the voids in supervisory (improvement) activity.

Redqmmended.Study
Several guestions of importénce were beyond the scope of-this
study. These should be studied. Conéeﬂuently the following studies and
plans are recommandedf
L. Study éf the measﬁred achievement levels of children
above the 66th percentile on ability in school dis-

‘tricts according to variation in population density and
district enrollment. :

2, An intensive study of curriculum practices in elemen-
tary schools of varying sizes. This would be a natural
follow-up in support of the first study recommended.

3. The davelopment of hypothetical costs in an ideal rural
reorganization which would provide services equivalent
to those available in the largest 20 per cent of Missouri’
. scheool districts. On the basis of this study, one might
find a more realistic equalization base for the School
Foundation Program. :

4. The development of a means of encouraging the preparation
of specialists in arveas for which the “emand is substanti-
ally greater than the supoly through state funds. This
might take the form of partial scholarships or leans to
students. Librarians, counselors, general curriculun
consultanis, and teachers of the handicapped seem to be’
in shortest supply. Such a plan should reward the educa-

tor who stays in the state.

5. The provision of & comnrehensive educationazl research
unit in the state, probably under the State Department
of Educaticn but tied into research capacities of the
state universities. This unit would provide for the
collection and analysis comprehensive data on all
espects of education in the state.
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A DEFENSIBLE EDUCATIONAL PROGRAM
FOR THE SECONDARY SCHOOLS OF MISSOURI

INTRODUCTION

That all youth in Missouri are entitled to.equal secondary ed-
ucational opportunitiés fégardless of geographical conditions or socio-
economic Backgrounds has long been accepted in principle. Certain geo-
graphical, organizationél, political, and economic "facts of life" how-
ever, have made eﬁuality of opportunity difficult tolachieve in é state
as diverse as Missouri. |

N This paper, prepared with the help of doctoral students atrthe
University of Missburi at Columbia, attempts to show the present dispar-
itf in secondary eduéational opportunities and to define what we conceive
to be a defensible secondary educational program available to Missouri
youth'regardless.of where they live,

It should be remembered that Qqual opportunity does not neces-

sarily mean the same opportunities for all youth din all localities.

- ASSESSMENT OF EXISTING SECONDARY EDUCATIONAL OPPORTUNITIES IN AAA, AA,

AND A SCHOOLS.

Two organizations now evaluate, classify,-and/or accredit sec-
ondary schools in Missouri - the Statg Department of Edﬁcation and the
North Central Association of Colleges and Secondary Schools.

Of the 482 high school districts classified by the State De-

partment of Education in 1966-67, 127 were AAA, 81 AA, 268 A, and 6 un-

‘classified. (See maps on following pages.) The 274 A and unclassified

high schools on the average enrolled 123 pupils and were generally located
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in the more sparcely populated areas of Miésguri. The average number of
units of credit.offered secondary school students in schools was 39 as
compared to 76 in AAA schoolé.

) o Aé noted in the foregoing map, A schools tend to be concentra;
ted in the areas of low populafion and/or low assessed valuation. .In
1967, 94 of the A and.unclassified high schools enrolled fewer than 100
students; These schools had a very limited course offering.

The average training of teachers in AAA schools was 160.4 col-
lege hours as compared with 146,6 for teachers in A schpols. The éaln
aries of the 28,170 teachers in AAA schools in 1966--67 averaged $6,555
as compared with $5,000 for the 6093 teachers in A schools. . |

In a 1965 study by Hobbs at the University of Missouri in Co~
lumbia, we find the following statements: "The problem of relationship
between quality of instruction and size of school is primarily a problem
of rural areas." Hobbs further hypothesizes that the quélity of a school
program is affected by three factors: 1) the scope (or breadth) of the
school program, 2) the effectiveness of the-school admiﬁistration, and
3) the quantity and quality of the teaching staff.

It 1s quite evident that secondary schools cla;sified as A and
. U are small schools, (94 of them enroll less ﬁhan 100 pupils) that they‘
have limited curriculum offering, that the levels of tralning and ex-—
perience of their principals are lower than other schools and their
teachers have less specialized tréining in the.areas in which they teach.

" Hobbs in the study mentioned above, corcludes as follows: "teach-
.ers in larger schools teach fewer different subjects, are more experi-

enced ‘and suffer less turnover." Hobbs further reports an Iowa stﬁdy
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indicating that high schools over 400 enrollments averaged 51 units éf
credit éfferingh-while sghools of iess than 200 students offered only
31 units of high school credit. Tt was further reported tﬁat in high
‘schools eniélling over 400 pupils, 58% of the‘teachers were teaching only
in their major field while only 37% of the téacherS'in schools enrolling‘
less than 200 pupils taugﬁt only in thelr major field.. In training sal-
arles and-tenure, the teachers in larger schools hold an advantage over

the smaller schoolsf

WHAT IS DEFENSIBLE BREADTH IN SECONDARY SCHOOLS OF MISSOQURE?

Desirable program breadth must of necessity depend on the needs
of the students and the societal demands of the communities in whic%j
these students will ultimately ;eside. It is assumed that all public
secondary schools in Missourl will enroll students gith wide varieties
of abilities, interests,’and needs and that these students will not all
permanently reside in the commuﬁities in which they now 1ive. 1In this’
context, it is believed that a defensible minimum secondary school pro-
gram can be defined. This program must be broad enough to provide know-
- ledge, understanding and growth experiences in ﬁocations, ﬁealth, citizen-
ship, family iiving, consumer education, aesthetic appreciation, leisure
activity, sgience, social scilence, mathematics aﬁd communication. Every
pupil shogld have thé opportunity to pursue a program to meet his needs.
This makes ﬁrogram breadth a necessity in each public secondary school
in this.state.

The following graph of Ohio Psychological Examination scores of

Missouri higﬁ school students shows that the ability range of students
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.An A schools is similar to the vange in larger AAA schools. This would
seem to provide some evidence that‘the need for program breadth is not
limited to thé larger schools,
In the various curriculum areas, the following offerings are
recommended as defensible minimum programs for four-year secondary schools

in Missouri.

Mathematics Unit
Functional Mathematics. « « v « + & o « o 1
Terminal Mathematics. . + + « v & « & « + 1
Algebra (basic) + « v v v o v v 0w 0.1
Algebra (advanced). + + + v &« v & 4 o o o 1
Geometry (plane, solid, and
coordinated) . .+ v « v 4 e 4 4 4 s o o0 . 1
CTrigonometTy,. v « o o o v 4 4 04 s e . X
Total 5% ’

*See, Appendix A

Yoreign Language _ ‘ Unit

Four year sequence of one

foreign language. « v + v v 4 2 .0 o« _&
*See, Appendix B Total 4

Business Education Unit
Basic Business. + + « v o « ; P |
TyPEW'riting a4 5 4+ 4 & 4 % 4 s & m s @ 1
~Shorthand . « « « « ¢ « ¢ v & « & o -0« o « 1

Clerical or Office Practice + + « & &« ¢« . 1-2
BOOkkeeping P Y T . T I I T 1

- Total 50r 6
’ (In cooperaticn with distributive education or directly under

--——the auspices of the business education departments, the vocational as-
pects of this area should be emphasized through actual apprenticeships
in office situations.)

#*See, Appendix C

Industrial Arts

Basic Industrial Arts I (CGeneral Shop). . 7-8 grades
(To include exploratory experiences in the following areas:
woods, metals, electricity, drafting, power machanics, plastics, graphic
arts, and industrial crafts.)
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~Basic Technical Arts IT . . . . . . . . . 1 Unit
(To include basic technical general experiences in drafting,
 .g¢nera1 woods, general metals, and basic electricity.)

Industrial Arts TIT . . . o . . . .. . . 1 Unit
(To include advanced technical experiences in advanced drawing,
wood machine technology, metal machining technology, and electronics.)

—-%kSee, Appendix D. Total, 2 or 3 Units

Vocational Education

_ ‘With the develeopment of basic pre~vocational skill subjects
in business education, industrial arts, etc. and the development of more

sophisticated vocational-technical programs in Junlor Colleges and other

post high gchool institutions, the vocational functions of the secondary

school is less than clear. In spite of this state of flux, a defensible

“'secondary school program should superimpose on the basic skills courses,

opportunities for specific occupational training in at least four of the

following five areas:

~Business and Office Occupations SR
Trades
-; Technical Work
o Agriculture
' - —Home Economics
Distributive Occupations

—*See, Appendix E

Science - : _ Unit

The scope of the science program in grades 9-12 should pro—
vide for heterogeneous student interests, abilities, and needs by includ-
ing the following courses: :

’ Physical Science. + « « « v v v 0w v o o 1
General Biology P T T T T T B S S 1
Chemistry « 4 o v & o v o ¢ o'u o ¢ o w o L
Physics L] . L] L] L] L] - L) L) - * L] [ ) .‘ - [ ] 4 . 1
-At-least one specialized or '
advanced science. .« ¢« « + s ¢ o o o . oY
- - .*See, .Appendix F Total >
‘Social Studies | o . Unit
American Studies. . . . . . P |
Cultures of the World . « v « « & ¢ o .o o 2

Problems of the Modern World. . . . . . . 1
At least two electives taken from
the following: Geography, Inter-
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national Relations, Social Psychol-
ogy, Economics (Consumer), Marriage

and Family., . . . . v+ « ¢ ¢« ¢« ¢ ¢ 0 o 2
*See, Appendix G Total 6
Communication Skills : ‘Unit
Language Arts T . . .+ « v ¢ v v v .0 . 1
Language Avts IL., + . « ¢ ¢ ¢ & ¢ oo+ o 1
Language Avts IIL . . . . . . . . + . . . 1
Language Arts IV, . + + « « v & « 0w o« « 1
Remedial English., . . . . . . + . + .+ .. 1
Journalism, « « « v v « &« v 4 s o4 0 o0 . 1
Fundamentals of Speech. . « + + + + « + « _ &
‘ . 1 !
*See, Appendix H Total 63
Health and Physical Education ‘ Unit
Health- L T S T T T S S T TR T Y -. [ T T 1
Physical Education. . . « « « + v v« o o1 .
Total 2
Art and Music Unit
Art L] -I * - L] . a ‘II - - L] L3 L] L] L] L] L] . » 2
- Music (Theory, Vocal and Instrumental). . _3
Total 5

The development of humanities courses including music, art, and
literature is strongly urged.

Home Economics Unit

Home Living . « + v ¢ v v v 4 4 0 v & 2 o 2

This is in addition to the specific vocationally oriented course
or courses mentioned in the section under voeational education,

Thé above minimum offering would require a curricular program
of 50 or more units of credit., With necessary and desirable elecﬁive
courses appropriate because of the peculiar needs and interests of pupils
in individual schools, a minimum course offering in excess of 50 units of
~credit will probably be necessary. For instance, no course in agricul-

ture is listed as part of a minimum requirement because it is thought
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this area is not appropriéte for all schools but certainlf it is aﬁpr0m
priate for many schools located in.rural areas. .Similarly, no advanced
placement courses in mathematics and science are listed but certalnly

desirable in many schools,

CONCLUSION
It 15 evident that the 94 high schools in Missourd enrolling
less than 100 students could not efficiently and effectively offer the
minimum program described above. Of the present 355 AA, A, and Unclas-
sified high schools in Missouri, only 65 offer as many as 50 units of
high school credit. The median tenure of principals and teachers in AAA
schools is greater than A schools. The level of training teachers in
AAA schools is higher and salaries are more adequate. The course offer-
ing in A schools is approximately one-half of that in AAA and NCA approv-
ed schools. The assignment of teachers to courses outside their major
fields of preparation is much more prevalent in A schools.,
Again referring to Hobb's study of secondary schools in Jowa,
he used the following method of assessing school adequacy.
I. Scope of Program
a, Breadth of curriculum - the total number of high school
units actually taught in one year. .
b. Curriculum waivers (alternations. This is a negative
measure, -
c. Specific courses ox programs to meet the peculiar needs
of the students and the community (special education,
vocational education, adult education, etc.)
L. Teaching Staff
a. Percent of teachers haviﬁg no degree, the bachelor's
degree and master's degree.

b. Teacher specialization - number of different areas each
individual teacher is assigned.
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¢, Number of teachers with at least 30 hours of college
credit in each area assigned.

d. Teacher tenure - average length of employment in this
district,

e. Staff - teacher-pupil ratio of other specialists such
as guidance counselors, administrators, etc.

f. Teacher salaries :

I1I. Economic Base
a. Property valuation per student enrolled.
b. District tax base.
c. Cost per pupil or expenditure per pupil.
IV. Student Population
a, Total enrollment.

- On most of these measures the small high school suffers in com-

parison with the larger schools in Missouri. Secondary schools, like

e

business, in order to efficiently and effectively meet the demands of
today's mobile population and complex soclety must be adequate in both

gize and resources,

NEIL C. ASLIN
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Credit for the appendgd materials is given to the following
graduate students:
‘Jon Paden
Gary Smith
" Lonnie Echternacht
" Milton Miller
Robert Mortenson
© Cleo Mabrey
© Russell Adams
Nelson Devenport
Credit is also given to Dr. Wayne Dumas, Dr. Ben Nelms, Dr. J.
B. Leake, Dr, Wilbur Miller, and Misg Merea Williams of the University

of Missouri at Columbia for the consultative help given graduate students

in developing the appended materials.
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APPENDIX A

Al%pau gh, John W., A Survey of Secondary Mathemabics in
Missouri, unpublished “disserftation, University of rissouri,

1965,

The samplé of fifty schoois consisted of fifteen
AAA schools, eight AA schools and twenty-seven A schools,
This sampling represented apprbximately ten percent of
-the achools, | ' ' ‘ -

100% of the AAA schools, 37% of the AA, 93% of
the A schools; (9h% of the combined schoolz) taught

»

Punciional HMathsmatics I, Punctional Mathematics I is

often cualled "General Mathematics" of "General Mathematice
I", The course was generally considered a remedial course
for students at eh ninth gr dc level, This course conslisted

primarily of basic and common social applications of erith-
metic.regularly encountered by the average person. 75%

or more of the ahove schools used teits that included the
follwing btopics, Addition and sublractlon, multiplication
and division of nafural numbers; order of fractions in
Yerms of size, changing fractioné to higher and lower terms,

i ey

changing leed numbers to improper fractions and conversely,
multiplication and division of fractlons, addition and
subtraction of fractidns; changing decinals to fractions
ahd fractioné to decimals, ordering decimals by size,
addition'and subtraction, multiplication and division of

Iy

~fractions; charging percenbs to frachbiors and conversely,
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changing pefcents to decimals and conversely, finding =a
percent of a number, finding what percent one number is of
ahother, finding a number when you know a percént éf it;
use of literal numbérs, formulas; measuring line segments,
rerpendicular lines, paralles; types of angles, measuring
angles, angles of a tfiangle, bisection of an anglej %ypes
of trainpgles, ﬁerimeter of a triangle, scale drauings;
circumference and diasmster of a c¢ircls, area of dircle;;

perimeter of common plane fipgures, area of cormmon plane

figures; kinds of solid fisures, surface area of solids,
volune of soliﬁs; ratio; bar graphs, line aeraphs, circle
graphs; checking accounts and banking, interest, installment
loans and buying, budgets, buéiness transactions, insurance,

taxes, common units of measure,

33% of the AAA schools, 0% of the AA, znd L% of

the A scﬁools, (12% of the corbined schools) taught

-~ -Fanctional Mathematics II., Functional Mathematics II was

degcribed as a one-unit course éenerally taken by students
at the tenth grade level. The content of Functilonal
Mathematics II was similar to, and in some instances a
duplication of, the content of Functional Mathematics I,

.Adm75§ O more of the 12% of the schoole offering Manctioral
Mathomatics II usad faxts that included the same toplcs
'as Punctional Mathematics I,

20% of the AAA schools, 12% of the AA, and 7%

)




of the 4 schools, (125 of the combined schools), tuught

Torminal Hathemqtiqs. Terminal Mathematics, also referrecd
to as ”Refrasher_Arithmetic,” was generally taken by studonts
at the eleventh or twelfth grade level who were weak 1n
basic arithmebtic skills, The course was a half-unit course
In two-thirds of the schools and = oﬁemunit cburse in the
.other onemthird gf thé schools in which it was offered,
Dlisagreement exists as bto the nature of this course, Topics
included in one interpretation follow, addition and sub-
traction, multirlication and division of natural numbers;
order of fractions in fterns of size, changing fractions
to higher and lower bterms, changing mlxed nurbers to‘im~r
proper fractioﬁs and conversely, rulbtiplication and division,
addition and suBtraction of fractions; changing decimals

to fractions and fractions to decimals, ordering decimals
by size, addition and subtraction, rumltiplication ard
diviéion of decimals; changingApercents to fracticns and
conversely, changing percents to decimsls and conversely,
finding a ﬂercenb of a number, finding what percent one
numger 1¢ of another, finding a numbef when you know a
percent of it; use of 1itéral numbers, formulas, square
root; measuring lins segments,-constructién of line seg-
nents of a given lenath with a compass and straicht edge,
bisection of a line segment, pe?pendicular lines, construc-

tion of perpendicular lines, parallel lines, construction
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of parallel 1inés; types of angles, measuring angles, angles
of a triangle, construction of angles with a straipght edpe
‘and compass, bisection of an angle; types of traingles,
construction of ﬁriangles, perimeter of a triangle,

| pythagorean theorem; construction of circies, Eircumference.
and diameter of a circle, circles ;n desigﬁs, area of circles;
perimeters of common;plane figures, areas of cormon plane
figures, kinds of solids,-volumes of solidg; ratic, pro-
portion; bar graphs, line graphs, circle graphs; money orders,
checking accounts and bankiﬁg, common units of measure,
business transactions, reéeipts, insurarce, interest, in-
stallment loans and buying, dbudsets, tores, latitude aﬁdr
longitude, Mach of the content represerted is a repetition

" of toples considered in Fuﬁctional Fathematics I and
Funchional Mathematics II,

Contrasted %o thisg interpretation of Terminal
Mathematics is the interpretation which cculd more
appropriately be termed a comdbined second-year algebrza and
trigonometry course, Topics included in this interpretation
follow. Introduction to sets: sets, intersection and union
~of sebts; properties of the féur baslc operations: cormu-
tative laws, assoclative laws, distributive law, closure,
ideﬁtities, irverses; operations with: signed numders,
bolynomiéls and monorials, polynomial fractions; relations

and functions: »elatlions, functions, range =nil domain of



a function; eguations an inequalities: algebraic solution

of linear equations, alpehralc solutlon of linear ineoualities,
algébraic qolutaon of sys tem% of two qni thres linesr equqtlonu,
graphical SOluthh of ystems of two linear 9qv§t10p

Cartesian co-ordinate syvatem and graphs: graphs of linear
.equaﬁions, graphs of éystems of line=r eqqations, craphs

of families of lines,.graphs of_pafallel and perpendicular
lines, grapﬁs of linear ihequalities, distance between
two points in the plane, slope intercept form of a:line;
exponents: positive and negative integer exponénts, the
ZerO exponent, fractionai expeonenta; spedial rroducts ard
factoring: use of the-distributive iaw in factoring, faé%or-
ing trinomials of the form ax2 f bx £ o, product of two
binomiéls, factoring the Aifference of two sauares, fector-
ing.the sum and difference of two cubes; radicals! eirpli-
fication of radic%ls, operations with radicéls; higher degfee
equationg: remainder theoren, factor-theorem, gynthetic
division; varistion: direct varliation, Iinverse variation;
exponentiai functions and logarithms: exporential functions,
1ogav1thW1c functions, computation with logarithms, loga-
rithms with base other than ten; trigonometry; trigonome-
tric functiors, relationships among the tfigonometric
funchkions, values of the trigonometric functions for special
angles, radlan measure, graphs of the trigonometric functions,

‘laws of sines and cosines, inverse trigonometric functiors,




logarithms of the~trigénometric.funotions, sine, cosine
~and tanggnt'of the sum and difference of two angles, double
angle and half angle formilas, trigonometric equétioné and
identibies,
100% of the AAA scbools, 100% of the AA, 93% of

the A schools, (96% of" the combined schools) taught 4lgebra I.
Algebra I was a one-unit course generaily taken by stuﬁents‘
at the ninth grade level or at the tenth gfﬂdé level following
Functional HMathematics I, The above schools used téxts that
include§ the following topics., Introduétion.to sets, sub-
sets, intersection and union of sets; cormmbtative laws, ;

associative laws, distributive laws, closure, identitiles

and lnverses; place value, scientific notation, exact and

approximate numbers, rational and irrational numbers, mod-

ular arithmetic; the four basic operations on signed numbers,

the nurber line, absolute value; forrmlas for areas and

-volumes, use of forrmlas to solve written problems; intecer

coefficients and constants, fractional coefficients and

constants, p=rentheses, a variable in the denominator,

one radical of index twd;'open sentences and solution setbs;
i g o élgebraic solution of linear inequalities in one varliazble,
- -graphlcal solution of linear inequalities in one variable,
g - graphical solution of linear inequalibies in two variables;
1 ; i pdsitiVe inteqerrexﬁonents, the zero ewronent, negative

integer exponents, fractional exponents; the four baslc
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operations on monomials and polynomials, degree of a poly-
nomial, the four baslc operations on fractions involving

integers ronomials and ponnovlals, reducing fractions

to lower Lerhb, the three signs o? a fraction, changing

mixed nurbers to fractions and conversely, compleg fractions:

ordered pairs and points of a plane, graphs of linear
equations, graphs of linear inequalitiles, slope~intercept
form of a llne, graphs of compound equations and inequali-

ties, graphs of quadratic equations; ralations, functionsg,

range and domain of a function; graphical soluulon of systens

of two linear equations, algebraic solution of systems of
two linear equations, consistent, inconsistent, dependent

and independent systems of equations, systems of equations

with more than two variables, graphic:l solution of systems

of tﬁo linear inequalities; use of the distributive law in
factoring, factoring trinomials of the form ax® F bx foe,
product of the two binomials, factoring the differernce of
two squares, factoring polynomials of degrez preater than

‘two; square root of integers and decimals, simplifying

‘radicals of index two, the four basic operations on radlicals

of index two, rationalizing the denominator of radicals
of index two, rationalizing the denominator of radicals of
index two, radicals of index greater than two; solutions

of quadratic equations by factoring, sclution of cuadratic

equations by completing the square, derivation of the
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quadratic formula, use of the quadratic formuls, algebraic

solution of quadratic inequalities, mraphical solution of

quadratic inequalities; ratio and proportion, direct varlation,

invgrse varlation, power variation, joint variation:
statistical graphs, mean, median and mode, range-and var-
jability; angles andrtriangles, numberical brigonomstry,
100% of the AAA schools, 100% of the AA,VSQ% of
the A schools, (Sh% of the combined schools) té&ght ﬁlgebra
II. Algebra II'was normally an eleventh grade course which

followed Algebra I and Ggometry. 100% of the A schools,

93% of the AA schools, and 57% of the A4 schools allowed

»

one unit of c¢redit for the course, When the course was

congidered a half-unit course, it was ofter followed by

a half-unit course in trigonometry. Trigonometry was sone-
times integrated with the algebra course, Texts uséd in

the schools included the following topics, Introduction

to sets, subsets, intersection and union of sets; natural
nurbers, integers, rational numbers, irrational numbers,

real npumbers, the number line, absolute value, rmoduls

arithmetic; commutative law, associabtive law, dlistributive

law, closure, identities, Inverses; signed sumbers, polynori-

als and monomlals, polynomial fractions; relations, func-
tions, rance and domain of a function, formulas; algebraic

solution of linear equations, alzebralc solution of linear

i 4

inequalities, algebralc solution of systems of two linear

~
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‘equations, aleebraic solution of systems of threé‘linear

equations, algebraic solution of quadratic equations,

graphical solution of systems of two linear equafions,

graphical solution of quadratic equations, solution of o
'equations of degree greater than two, propertiés of the | |
roots of quadratic équations; solution of quédretic ihe»

qualities, systems of equations involving quadratiés;

graphs of linear equations, graphs of quadratic equations;

graphs of swystems of linear equations, graphs of families

of lines, graphs of parallel and perpendicular lines, graphs
of quadratic inequalitles, parabolas, circles, ellipsesland
hyperbvolas, distances formula,'slopewintercept form of a
line, grarhs in three space; posibive and negative integer
exponents, the.zero exponent, fractional exponents; use of
the distribubive law in factoring, factoring trinomials of
the form ax® # b #£ ¢, product of two binomials, factoring
the difference of Lwo Squares, factoring the sun or differ-
ence of two cubes; exponential functions, logarithmic funec-
| tions, computation‘with logarithms, logarithms to baseé
other than ten; the trigonometric functions, relationships
among the trizonometric functilons, values_bf the trigono-

.metric functions For special angles, radian measure, graphs

(2]

of gines and cosines,

7,

of the trigonomstric functions, lauws
inverse triconometric functions, logarithms of the trigo-

nometric functions, sine, cosine and tancent of the sun



and différence of two angles, doub]a-ang3e and hqlf—engle
formuldas, trigonometric 1d ntities qnd equa Laopv tne i-
magihaﬁy unit 1, algebrawc oporatwon vith complex numbers,
compiéx'roots of equaﬁions, craphical repﬂesentqtion of
‘complex numhers, gfaphical addition and subtraction of
complex numbers, ﬁrigonometric form of dbﬁpléx numbers, -
operation with complex numbers in trigonometric-formj‘
introduction of Vectors, components of vectors, addition

anﬁ subtractlion of vectors; matrices, debernminants, solution

of svstems of two linear equations with leterninants, so-

Jution of systems of three linear equabions with determi-~
. . N " « .

nents; introduction to slide rule; sequences, series,

arithmetic and geometric sequences, arithmetic and geo-

3
metric series, sum of arithmetic and~geométric series,
1imit of a sequencs, sum'of aﬁ infinite series; mathe-
matical inﬁuction; binomial theorem; rational énd'pro~
portién; direct ani inﬁérse variation, joint va rthlon,
simplificzation of raiicals; Operntiohs with radicals of
index two and of index greater than two, solution of e-
quatidns invélvin « raiicals; mean, standard deviation,
correlation, permutations, corbinations and probabllity;
-average rate of change, darivatives, slope of a curve,
-maxiﬁum and minimum values; remainder theoren, factor

theorem, synthetic division, graphical solutioer of higher

‘depree equations, Descartes! rule of signs, algebruaic




golution of higher degree equationé.
1007% of the AAA scuools, 100% of the AA, 677
of the A schools, {82% of the combined schools).taught

gggmétrg. Geomebry, often titled "Plane Geometff"‘or

"Plane and Solid Geometry", was a-onemunit_course usually
taugﬁt at the tenth grade level following Algebra I, ‘There“
was a tendency bto integrate plane‘and golid geometry.

When organlzed in this way, solld geomebry was usually

a. small portion of the course, generaliy 1imitéd to areag

and volunes of cormmon sollds, where thero were_ﬁwo approaches

unged to integrate the plane and solid geometry.- The golid

~ 13

‘peonebry content was: (1) distributel through the course,
usually at the end of each major unit, or (2) set up in’
a separabe unit, usually in the latter part of the course.

The co-ordinate geometry included with the course was or-

ganized to show the relationship between the geometrical

concepts studied in the course and the OOwOPdinate geomebry
studied in Algebra I, ilgebfa IT gnd Mathematicai Analysis,
Te;cts' included the following topics. ?oints, _1in’es, and
planes, sets; real nurmbers and the number line, equality
and inequalities; inductive reasoning, deductive peasoning,
if-then stateménts, definitions in geomeﬁry, two column |
deductive proofs, indirect proofs, éxioms and postulates,
converse of a theoren, inverse and contrapositive of a

theorsm; measurement of angles, straight angles, ri-ht



angles and pefpendicular lines, shpplementary, complementéry
and vertical anzles; properties of parallel lines, proper-
ties of pavéllel-planes,.transversals and angles formed

by tfénéversals, the parallel posﬁuiate, application of
Vparallel lines in proofs of other theorems,'paréllelo—

graﬁs and trapezoids;'types of ﬁriangles, pérresponding
parts of triangles, prdving triangleé‘congruent, application
of propsrties of conpruent triangles iﬁ proofs of the
propertles of polygons, Pjthagofean theorém, 30-60—9b and
uS-hSuQO triangles; rabtlio and ppoportion,‘similar triangles,
similar polygons; arcs and céntral‘angles, inscribed angles,

[

\angles formed by secants and tdngents, chords or circles,
proportions involving chofds,'secants and tangerts, simple
properties of the sphere{ angle and ﬁriangle constructibn,
‘congtruction of parallel and berpendicular iines,_con»
structions involving cirecles, construct fon by meané,of 1oci,
intersection of loci; Cartesian co-ordinate system, equabtions
of lines, slope of a line; parailel and peryendicular lines,
distancé férmula, mid-point formula, graphs meeting given
conditions, éduations and praphs of c¢ircles, symmebry;

sine, cosine and bangent ratios, applications of ihe sine;
cosine and tanpent ratios, trigonometric functions for

any angle, laws of sines and cosines; areas ofArectangles
and pafallelogvahs, areas of trisngles ard trapezcids,

“areas of similar btriansles, properties of polysens, aveas

~




of regular polygons, are=s of similar polygons, the cirvcle
as a limiting case of a regular polygon, arei of a circle,

measure of arcs, sectors and segments of circles; area

+

and volums of prisms, area and volume of
and volume of cylinders, area and volume of cones, sresa
and volume of spheres, area and volume of similar solids,

Solid peonmetry was a half-unit course taught in

only one AAA school in the sample., This course was taupght
at the twelfth grade level,
80% of the AAA schools, 62% of the Aa, L8% of the

A schoois, (60% bf the combinei schools) taupght triconomsiry,

4

Trigonometry was a half-unit course taucht in 97% of the’
schools and a one-unit course iIn the other 3%. As previ-
‘?ously mentioned, most AAAVand AA séhools do not tesch this
subjéot ag a separate course, bdub integrate it with either
Alsebra II or Mathematical Analysia. The topiés taught

in the course follow, The six trigonometric functions,
reciprocal functions, co—functioﬁs, tables of nztural func-
~tions, solution of right tfiangles, values of the trigonomet-
rie funétions_for apecial angles; approximate numbers,
Soiehtific notations, logarithm functlons, common logar-
Jgthms, logarithms of trigonometric funchtions, computatibn
with logarithms, Interpolation in uvse of logarithms, ucse

of 10gapithms in solutlion of exponential equations, logari-

thrs to hases other than ten; introduction to slide rule;



‘solution of triangles, solubion of isosceles triahgles,
e , .
solution of regular polygons; Cartésian co-ordinate system,
posiﬁive and negative angles in stendard position, Signs

of the trigonométfic functions, funcbions 6f angles in

ény quadrant, funotions qf negative aﬁgles,‘functioﬁs of
(90o # 9) and (270° #£ 6); radians as angular measure;
length of arc and radians, 1iﬁeurjahd anpgular velocity,
areas'of sectors and segrnents of c;rcles{ mil measire;
graphs of The trigonometvic funétions, glope 6f'a.curve,_
graphs using radian measﬁ?e, amplituie aﬁi périod of a
function, graphs of compound functiones, line values of the
trigonometric functions; reciprocal relatiqns,.éuotiené’
relations, Pythagorean reiations, identities; trigonometric
équations, sine, cosine and Langent of a Aifference of two
aniles, functions of twice an.éngle, functions of half angles,
product formulas, sum and difference of two sines or co-
sines; law of sines, law of cosines, law of Eangen g, half
angle formulas, areas df any btriangle, introduction to
vecﬁors and their simple applications; principal value of
inverse trigonometric functions, graphs of inverse trig-
onometric functions; identities and équations'involving
inverse trigonometric functilons; imaginary numbers, ccm=-
'plex numbers,kgraphicxl representabion of complex numbers,

polar form of complex numbers, products and quotient of

~complex numbers in polar form, Delolvre's theorem,
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trigonometric and exponential series, hyperbolio functions;
introluction to spherical trigonometry.
67% of the AAA schools, 75% of the AA, 7% of

the A achoolg, (36% of the combine échools)_taught

Mathematical Analysis, OCther titles designated for the
course were "Analybics Mathematics", "Advanced Hathematics",

"Stinior Mathematics", and "College Algebra and Trigonoretry,"

i

Mathematiecal Analysis was a btwelfth grade 1evél course

for which one-half ﬁnit'of credlt wds ésSigned.in 8% of
the schools, and oﬁe unif was assigned in the.remaining
2276 of the sdhools. When Hathematidal Anelysis was taught
as a half-unit course, 1t generally appearéd in the seqdence
of courses Algebra I, Geometry, Algebra II, Trigonomefry
‘and Mathematical Analysis, ©Cn the cther hand, when
Mathematicﬁl Analysis was considered a one-unit course,
Trigonometry was generally integrated with elther Algebra

I1 or Matherabtical Analysis oy both, ani did not arpear

as a separate Qourse in the stipulated sequence ¢f courses,
There was no cormmon core of toples which was included in
the course by a ldrge majority of the schools. Topies
includedlin Mathematicnl Analysis follow, Lines and planes
in space, dihedral.and polvhedral angles, polyhedrons,
prisms and pyramids,_cyliniéré and coneg, srheres;

dartesiaﬁ co-ordinate system, properties of the line in

the Cartesian plane, graphs of algebraic functions, locl,




exponéntial gnﬁ logarithmic functions; parametric ahd poler
equaticens, conic sections, rahge and domaln of a function;
1iﬁit§, definitioh of defivative, derivative formulas for
-algebraic functions, firnding maximinm snd minimum values
using derivatives, second derivatives, differentials, inte-
gration of algebralce funCtions, areas by intecration, volumes
- by intepration differentlation of circular functions, in-
verse curcular fnﬁétioh and thes.r derivatives; the trig-
6noﬁetric functions, grapﬁs of the trigonomstric functions,
relatlionships among the trigonometric functions, trigono-
metric identitiés and équations, functions of the same

or difference of two angles, double and half-angle formu-
las, laws of sines andlodsines, inverse trigonometric
funétions; graphiecal representation of complex numbeﬁs,
operations with complex nuﬁbers, polar form of corplex
numbers, muiltiplication, division and roots of’complex
numbers in polar form; permutations and combinatibns,
-probability, set theory and probability, measures of central
tendency and variahility, statistical hypotheses,.mathe~
matical indudtion, binomial theorem, determinants, Cramer's
rule, addition and multiplication of matrices, inequalities,
elementary set theory, arithmetic and gepmetric sequences
(progressions), arithrmetic and geometrle geries; remainder
theoremn, factor Eheorem, Decartes! rule of signé, solution

of equations of degree greabter than twoj introductions to
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computer programming,

Elemerntary Tunctlions was tauzght at the twelfth

grade level in two (1554) of the AAA schools, This was a
half-unit course in one school and a one-unit course in

the other,

Matriyx Aleebra was a half-unlt course in one

AAA school In the samﬁle. This qdupse was taught in the

twelfth grade,



il

Alspaugh, John ., "The Fxtent of 'Hodern' Mathematics
in the State of Missouri," 4 Survey of Secendarv Mathe-
matics in Vi%%ourl, unpublished djq,ertqtlox University
of Mis: sourly, 195¢ '

The classification of courses as "modern” or
"traditional” depends on the definitionsz of these terms
and the critoeria used. To construct an acceptaﬁle and
workable definition of the term, "modern" mathematics,
apflicable to all courses is exceedingly difficult,
Therefore, criteria were established in order to classify
each course as "modern” or "traditional;"

The Tuncoional Mathematics I, Functional
Mathematics I, and Terminal YMathematics courses consistgd
primarily of baslc arithmetic éndrsocial aprlications of
.arithmetic with very little_or no émphasis on the prorer-
ties of the number svstem and the sbtructurs of mathemsatics
considered to be characteristic of "moiern retheratics,"
Therefore, these courses were classified as "traditional,”

An Algebra I course wWas classified as "modern”
if it emphasized the structure of rathematics and included
all of the following concerts: cormubtative, associatlve,

L)

and Aistributive properties; sets; inequalities; a

y

beolute
value; and the.numbor line. Approximately fifty percent
of the Algehra 1 coﬁrses taughtrby the schools in the
sample wépe "modern™ according to the ahove criteria,

‘When the sare criteria were appliad to Algcebra II, about
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55% of the-Algebra II'courses vere claésified as "modern"
courses, |

A geometry course wés classified as "modern” if
it répresented an ihtegration of plane, solid, and cén
ordinate éeometry and if the basic definiéion erployed was
structured in tarms.§f péints, lines or plenes satisfying
given cbniiﬁions; Accofding'té these criteria, aﬁout geven
percent of the geometry courses baught by the schoolé-in
‘ the sample were ™modern," Since solid geometry as &

‘separabe course appeared to be losing its place in the

mithematics curriculum, it was classified as a "traditionral"
course, | -
The trigonomebtry course consisted of a cowron

core of content which was Included in almost 211 of the
courses so titled in the curricula of schools in the samrle,
‘The v:uriabion In these courses was primarily in depth of
study of the major topics, Curwiculﬁm chinge to so-crlled
"modern mathemabics” includsd a tendency to integrate
Trigonometry with Alpebra II or Kéthematical Analyeis
depending on- the org=nization of the rnathematilcs program,
Trigonometry as a separate subject had under-cone relatively
little change in content and organization aﬁd therefore
was classified as a "traditional” course.

- The Héthematical Analysis course wasg irntroduced

in the seconiary mathamatics curriculum as a result of the

lowering of the grade placemant of content previously
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considered éollege mathematics., In the sense tﬁét
Mathematilcal Aﬁalysis‘represénted a relatively new course,
1t was olassifiod as a "modern" course. Because Elenentary
Funchions énd,the HMatrix Algebra were relatively new

additions bto the secondiry mathematics curriculum, each

was classified as a "modern’ course, ' R

‘Fresented in the following table is the percent

‘of schools which tausht each mathermatics course as a

"modern” or "traditional" course. The percents were
obtained by multiplying the percent of schools which taught
the course, given in another sectlon of this report by

the percent of the coursgs which were previously class-

1fied as "modern™ or "traditional", respsctively.
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PERGENT OF SCHAOCOLS WHICH TAUGHT "MCOERE"

o
W

OR "FRADITIONAL" COURSHS

Courses o "Modern” “Tpaiitional™

Functiénal_mathématics I . 0% | ol %
Fanctional HMathematics II | o ._ ' 12
Terminal Mathematics 0 | 12
Algebra 1' - S L3 | ' 1,8
Algebra II o | ' s2 ué
Geomatrf | | . 6 | 76
Solid Geometry _ 0 2
Trigononetry ' -0 66.“.
Mathematical Analysis :36 ' 0.
Elementary Functions ! 0
Matrix Algebra | 2 0

#Alspaugh
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The Missouri Legislature required for high school
g:adﬁétion one unit of mathematics usuvally to be taken in
the niﬂth grade. It is recommended thét this one unit be
~in general mathematics. This recommendation the |
‘legislature felt best served the "negds'and,interests“
~of most‘pupilso The legislature further_regoﬁmended that
 those students who were capable of advanced mathematical

vork be counseled to teke algebra at this grade level, 20

The Legislature recognized the following list of
high school mathematics courses as approveds (1) Functional
Mathematics I, (2) Functional Mathematics IT, (3) Terminal

~

Math, (%) Algebra I, (5) Geometry, (6) Algebra II,

(7) Trigonometry, (7) Mathematical Analysi's.z1

The Missouri Legislature in its special standards
for high schools (grades nine- twelve) classification
and accreditation required tﬁat class AAA highischools
offer a minimum of %24 units of credit required (among
those 42+ uwhits are Y units Qf mathematics, The class

AA high schools were required to offer a minimum of 34k

20 : T
Missouri State Department of Education, The School
Administrator Handbook (Publication No. 20~-H, Columbia:
kelly Press Inc., (1961), p. I3, '
21
Xbid., p. 13,
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unitsjof credit of which 3 units were to be mathematics.
The Class A high'schools were required to offer a
minimum of 2k} units of credlt of which 2 units were
comprised of mathematics. The approved schools were
required to offer as a mininum 20} units of credit of

which 2 units consisted of mathematics.22

The Missouri State Department of Education has
recently published (1967) its mathematics guiée for
_ teachers grades seven through twelve., Within this report
are recommendations for organization of the mathematics

curriculum, as well as for the instructional program.

P

This report which was meant merely to serve as a
guideline in curriculum construction suggested that the
mathematics program be designed as a nine course, two-
track program, These two tracks consisted of a college
- bound mathematics sequence designed for grades eight,
‘nine, and twelve. Neither-track would be rigid allowing

for student movement as vocational interests changed.

It was suggested that for most students the regular

mathematics course for grade seven through twelve would be

22



acceptable. .This sequence consisted of the college bound
course outline which would allow for entry directly iﬁto
college calculus. The committee mémﬁers vere in agresuent
that formal study of the calculus shoﬁld be delayed uhfil
~college.23 | -

~_For the remaining studenfs‘thére was a sequencé of
courses consisting of a-thru—course bagic mathematics
sequence, VThe first two courses in this sequéﬁce would be
taken at tﬁe eight and ninth grade level, The final course
‘would be taken iﬁ’the twelfth grade and would bé a terminal
coﬁrse'designed for those students whose educational or .
vocétional plans would not involve more sfudy of mathematics
-on a féfmal basis. This program wss in no way according
to the committee to be construed as a remedial program, or

‘a program for students of low ability only, 2%

~No -guidelines were constructed for the academically

talented this was left to the schools to develop on their |

own.

“Missourl State Department of Educat1on,
Maetheticst A Guide for Teachers CGrade 7=I2 ( Publication
No, 132G, Jeflferson City: Missouri State Department of
Education 7 1967 ), p. 7.

2l
Ibid,, p.7a
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This orgahizatiqd of the mathematics curriculum
was recommended by _th'é Missonri State Department of
Education.25

Posgsible Saquential Organization
Regular ——] - ~ College
. ' ———n ——— s ! b D _____..~| ©
Mathematicg [—%- E E?J ¢ “] ’ @ T Caleulus
, Sequence \ AN \ :
A ! A \\
\ | Yo \
} \ ] ~ -
. ’ \ : \\ \\
\ NN
N _ . \ | \\ \
Basic \!l BN
. . ~
Mathematics : N : ] P
T 8 J_> 9 l__ _>l 19 I*__> Vocational,
‘\.-qklerlve ‘ rl\echnical

School or
Employment in
Non-Scientific .
or Non-Technical

Fields.

25

Ibid., p. 8.




TABLE I

FOREIGN LANGUAGES OFFERED IN.MISSOURI HIGH SCHOOLS FROM 1955-56 TO 1965-66

(Does not include Kansas City or St. Louis Schools until 1962-63)

1955-56 .

1957-58

Language 1956-57 1958~59 1959-60 1960-61 1961-62 1062-63 1663-64 1964-65 1965-66
Chinese I - - - - - - - - - - 2
Chinese II - - - - - - - - - - 1
French I 33 41 53 66 77 100 119 136 140 162 175 7
French II 23 24 33 43 45 61 82 94 116 118 136 -
French IIT 4 4 4 4 8 13 24 31 41 40 51
French 1V - 1 1 1 2 4 8 14 16 22 32
German I 6 6 9 10 51 17 26 32 29 35 42
German II ) 3 2 4 5 28 18 14 25 25 20 . 29
German III - - 1 - - - 4 - 3 7 3 7
German IV - - - - - - - - i 3 4
Ttalian - - - - - - - - - - 1
Latin I .62 79 70 94 70 99 84 99 91 - 88 86 -
Latin IT 53 43 61 55 57 70 74 73 84 73 71
Latin IITI. 5 5 5 6 5 10 14 18 19 10 19
Latin IV 3 4 5 4 2 4 6 10 8 4 13
Russian I - - - - 3 3 5 7 9 8 10
Russian 11 - - - - - 2 2 7 7 6 7
Russian III - - - - - - - 1 2 2 5
Russian IV - - - - - - - - 1 2 7 2
Spanish I 95 88 101 102 132 147 166 157 187 202 204
Spanish II 55 - 61 52 75 67 111 ‘114 130 139 145 168
Spanish IIT 2 3 4 5 13 26 25 38 46 49 56
Spanish IV 1 2 1 2 - 3 7 13 18 - 33

4 XIaNadav



APPENDIX C 40’

- IV, CURRENT STATUS OF THE BUSINESS EDUCATION

'CURRICULUM IN THE STATE OF MISSOURT

The following table is a sunmary of the number of distriots
offerlng business education coursss by title during the 196465 and
1965 66 school years and the number of pupils enrolled during 196L-65,
Data ‘is not included for the high SChOOlu manntanned by the Unlverulty

of Missouri, Lincoln University or the State Colleges.

BUSINESS EDUCATION'C
Humber of Number of
' School. Districts Pupils
Title of Courses _ » Offer;pc Enrolled
o SLSESMM’" 65 6h-65
Typing 1 ' & 505 L96 15,029
Bookkeeping I . L69 - W73 18,629
Typing II _ 1478 169 30,737
Shorthand , ‘ o hho 12,71
Basic Business - 290 - 340 12,959
" 8scretarial Practice I 318 307 5,315
Clerical Practice I 106 225 L,673
Business Layw - 107 108 1,632
" Business English 68 60 2,183
Office Machines 23 50 . 1,151
Secretarial Praciice IT 38
‘Advanced Business i 3h L73
Business Mathematics . 31 . 30 1,862
Salesmanship ' 37 26 . 996
Retailing ' 10 ' S 311
Clerical Practice 11 : 22
Bookkeeping IT : . 21
Supervised Office Experience 2 12 310

716M15g0u11 State Department of Education, One Hundred Sixteenth
Report of the Fublic Schools of the State of Missouri, 1985, and
One Thindred Seventeenth Report of the rublic ochaols of the State of

Migsouri, 1966 (Jefferson City: State Department of Education)l  ~




:The table below reflects the number of school districts'offering
vocational distributive education courses during the 196L-65 épd 1965366
school‘years and the number of pupils enrolled in such programs during
196h~65.1 Data is not included for high schools maintained by the

University.of Missouri, Lincoln University or the State Colleges.

VOCATICOHAL DISTRIBUTIVE EDQCATIONI?.

Number of Number of
‘ School Districts Pupils
Title of Courses o Offering Enrolled
: ' ' Ol1=05 065-66 6l-65
Preparatory Distributive Education 10 668
Salesmanship : ' 19
- Marketing - : 16
© Merchandising 10
Managenent . ) T
Cooperative Distributive Education sk . . 2,056
Cooperative Distributive Education I 6l
-Cooperative Distribution Education IT ol

In a well-planned business educatlon curriculum several faclors
must be taken into consideration. The amount of migration affecting the
commnity, the type and variety of industfy, the size of the school
" enrollment, the professional staff available, and claséréom faciiities
of different schools vary. The business education curriculum in the
typical high school should be both vocational and non-vocational in
nature, however, locsl demands by business and industry in a particular
community may suggest & need for a vocational oriented program in the

school. To meet these challenges a committee assigned to study and

1
7Ibid.




suggest curriculum for business and office education in Missouri

Arecommended the following pattern of orpanization.

|

[ EUSTRESS BDUCATLON

[

GENERAL | !

18

Y

VOGATIONAT, |

-

( BASIC

Basic Business

Typing

Business English

| ““Business Math
Busiﬁess Law
_Bookkeeping
ﬂdvanced Business
Economics

Data Processing

Notehand

|
[~ PREPARATORY |

Basic Busihess .
Typing

Clerical Practice
Business English
Shorthand

Secretarial Practice

“Business Math

Business Law
Bookkeeping

Advanced Business

Economics

Data Processing

Office Machines

. t N
| REIMBURSABLE |

Clerical Practice

Secretarial Practice

Bookkeeping

Office Machines

Special Needs

18Missouri State Department of Education, Bleck-Time Business

Education.

(JefTerson City: State Department of Education), p. 12.

Auéé

Business and 0ffice Education Section, Vecational [ivision
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V. TRENDS |
- The fiﬁdings of a nationwiée étudy conducted by’Wanou520 during
.the'1962;63 school year were compafed with a similar study conducted
in 1959 to discover trends in business programs and_practices. Some'
of the more prominent trends follow:.
1. There is a decline in the percentage of schools offering:
major programs in business. The bookkeeping méjor is
:.slipping at the fastest rate.
2. Combination majors are being develﬁped in many schools.
| These propgrams permit students td complete the courses'
__necessary for college entrance and, at ﬁhe same time,
to equip themsélves with the training needed to get a
Jjob in business. |
3. The number of schools requiring skill subjects is on the
| decline. Social business subjects are increasing in
importance.
k. Shorthand, business law, and business English are not
as commonly reduired as in the earlier study.
.5« . A course in Merchandising is more popularly required now
thén earlier. |
6. A major in selling or merchandising is less frequently

offered now than was the case in the earlier study.

2OWanous, op. ¢it., pp. 32-3k,

-




-10.

11.

12.

r

'g‘hﬁmber'of large and mediumﬁéized schools repofted the
';fgénization éf:a course in personal typewriting.

A nﬁmber of small schools had added courses in office

E practice.

.'Ec&nomic_and general business courses were added to thé
‘programs of schoolé of all sizes. |

~Generally, schools are adding courses rather than dropping

shortening, or combining then.

About 10 per cent of the schools involved reported that.
accelerated programs in business had been developed for
able students pursuing academic curricula.

Only L per cent of the schools reporting were including én

orientation unit or short course in data processing.
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VI. A DEFENSIBLE PROGRAM

It is assumed that each schbgl should have the opportunity
Ato determine the type of curriculum.best suited to its particular
sitvation. If each schoél is looking to the needs of youth, this
motive will give direction not only to the program but also to its
adninistrative and supervisory structure. The structuring of the
: _sdhool progran above and beyond mimimum legal requirements should,
and'usually ﬁill, reflect the conmunity's intérest in the welfare
of its youth. |
© " _The expansion and ever increasing complexities of business
and indﬁstry accentuate the need for additional. emphasis on business
‘education in our secondary'schools. Since all people are consumers
and -a very iarge segment of our populatioﬁ is employed in business
as preducers, the responsibility of the business edu?afion department
is twofold: non-vocational {consumer information and ﬁse) and vocational,
or job.training.
| Originally the objective was vocational competency--skill
training. This is still very important, but much emphasis is now
giﬁen to thé impbrtance of the non-vocational aspects of the general
business understanding. This general business concept also includes
consumer educaticn which enables persons to become intelligent |
consuriers of the many services offered today. .
In planning a business eduvcation curriculum for the comprehensive
high school for the State of ﬂissouri it is reaiized that the planning

must consider the many small high schools currently existing in the State,
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Students in these smaller cpmmunities should be provided a program

which will not only help them-to.prepare to meet the business demands

of their community, but they‘sﬁould also be provided a program which |
enable them to fulfill the expectations established for a highly

mobile population. As programs are developed it is necessary to keep
the neaﬂs of the following different segments of students in mind:
i;(l)—The-migration factor and the trek to the big cities, (2) The

‘trend toward specialization instead of diversification, (3) The student
who will terminate his formal education after hiéh school, and (4) The )
étudent who will continue into some type of post-secondary school

education,

The Junior High School

- The junior high schbol.has as its major funciion the extension
of general education, with a mimimum of technical education. It is_‘
evident in current literature that the experiences in junior high
$¢hool should lead increasingly toward some goal that will ultimately
be reflected in a chosen specialization,zl The importan£ implication
in this ﬁevolving speciélization“ concept is that something'bg begun
dﬁring the Junior high périod which is in the realm of general education
but increasingly 1eads toward specialized education. Generally, writers
in junior high school education overwhelmingly endorse the genefal
education concept as the major objective.

© Two groups of objectives have been identified as business

education's contribution to the general education of all youth,

21Roman, op. cit., p. 15,
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They are genéral business education and communication skills objecfive.
Tﬁe geggra} busiggss education objectives may be broken down and studied
in terms of their contribution‘to personal-business and consumer-

* business educabion as related to specific subjects.

BUSINESS SUBJECTS PROPOSED FOR THE

COMPREHENSIVE HIGH SCHOOIL

Subject |  Credit

#xl, Basic Business B B | ‘
2. Typewriting ' ' 1

*%%B.l'Shorthand ' | 1
ﬁﬁh. Clerical Practice ‘ 1-2
%%*5. Secretarial Practice ‘ : ' l;é
‘%§6. Bookkeeping "1
“7. Advanced Business Principles 3
8. lEconomics %
29, Office Machines 3
10. Business Law 3
11, Salesmanship . L

5812, vVocational Distributive and
- Cooperative Education

#A unit on data processing recommended

#xBuginess mathematics may be included depending
upon student needs.

¥##Business English may be included depending upon
student needs.
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_ Basic-Business: This course should be the first course offéred
in the 5usiness gurridulum, and it should be designed to provide the
student with an introduction té the business world and help him
understand his economic environment. |

Typewriting: This is a skill subject which‘pro;ides basic
principies and skills in the bperation and use of the typewriter as .
'an'instrument.for writing.

Shorthand: Shorthand is pfimarily a vocational'subject and

should be téught with the objective of developing an employable skill.

Clerical Practice: The content of this course includas broad

knowledge éndvprdcedures of the modern_office in a changing world of
‘business. The important objedtives'éf the course are to develop
skills neceésary'to perforn clerical duties at an employahle level,

to develop a knowledge of common business forms and skill in handling
'them by hand processes or office machines and other processing devices,
and to develop personal qualities and attitudes needed by successfui
cierical vorkers. A well-develbped typewriting skill is highly
recommended for this course since the majority of clerical office

jobs require typewriting activity.

Secretarial Practice: The secretarial practice course should
include training for vgééﬁionai competency in shorthand, dictation and
transcription, typiné, £iling, business machines, office procedures,
personality development, and means and methods of seeking employment.

Bookkegping: An understanding of the ﬁnderlying principles'is
the chief consideration. Whethé; hand or‘machine bookkeeping is practiced,

the same fundamentals apply. The greater use of machines in business
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does not alter the fact that bookkeeping principles must still'be ‘
taught. However, some of the more formal processes such as the opening,
closing, and adjusting entries‘might well be eliminated or made optional.

Advanced Business Principles: The contents may vary according to

the point of view taken bj the schocl or department, and according to
the needs and interests of students}in each individual situation,
Hovever, the‘content can generally be summarized under the following
topics: hoﬁ business'is organized; owned, and manapged; the govermment's
role in regulating business; problems associated with beginning a snallrk
business; and careers in business organizatiﬁns of various sizes. |
- Economigg: Economic activities are an indispensable part of the
daily living of everyone. Adequate provision should be madelthrough the
curriculum for every student to develop egonomiq literacy, to gain an
underétanding and appreciation of our economic system, and to become

an intellipent consumer of goods and gervices.

Office Machines: The objective of this course is to develop the

ability to operate at a proficiency level such machines as adding-listing
machines, calculators, specialized bookkeeping machines, transcribers,
duplicators, and simulated kéy»punch machines.

Business Law: This course deals primarily with the application

of'fhe iegal priﬁcipleé and procedures to the persénal and business -
problems of the individual. It also promotes the understanding of laws
regulating the total economy‘ﬁhich affect the individual as a producer-

Salesmanship: The vocational aspect of this course is most

frequently'emphasized.- However, it also contributes to general education.
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The content includes priﬁcipies of selling..-the approach, demonstration,'
meeting objections, and closing the sale. Advertising and display
.together with product analysis.may be included.

Vocational Distributive and Cooperative Education: Supervised

work experience progrems offer the student a worth-while (and excellentj
opportuﬁity'to bridge the gap between tha instfuction'received in the
classroom an& the practical training received on the job.

Distributive education should provide broad training related to
distribﬁtive qccupétionsuuthose followed by broprietors, managers, or
employeés engaged primarily in marketing or merchandising goods and
sg;vices. |

Cooperative occupational edﬁcation correlates actual work
experience in the community with classroom instruétion under the
supefvision of a coordinator who is occupationally competent. The
community and the school cooperate te give occupational instruction to
students who want, need and can profit from such training.

Cooperative programs in business education may be in distributive
educatién, in office or business 0cgupations? in diversified occupations,

or in cooperative occupations education,
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C VII. SUMMARY

The business education curricvlum should provide for econcmic

understanding, personal understandings and appreciations, and
vocabional training. | |
The Vocational Education Act of 1963 increased'enthusiam for
bﬁsiness education which has aiways been a popular elective in
gsecondary schools.

The {tendency tp separate college preparatorylfrom vocationally
oriented students handicaps both groups. I

At least a third of the public school population receives very
3ittle in the way of occupational preparation.

The typical American secondary school siill teaches the basic
ﬁﬁig three" courses: typewriting, bookkeeping, and shorthand.
Many schoois are no longer teaching two years each of shorthand,
typewriting, and bookkeeping.

Two basic weaknesses in the business education programs are:

6n1y a few programs are divided into appropriate sequence; and
too few are established around a core of basic subjects.
Specialization and generalization should continue to be v&lid
building Elocks for educating business students.

Objectives of a coﬁprehensive high school should be to provide

a general education for all the future citizens, to provide good
electiye programs for those who wish to use their aqquired skills
immediately upon gfaduation,.and to provide satisfactory programs
for those whose vocationg will depend upon further education in a

college or university. %
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' 10. The expahsion and increasing complexities of business and industry
accentuate the need for additional emphasis on business education

in secondary schools.
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APPENDIX D

CHAPTER X
SURVEY‘OF CURRENT INDUSTRIAL ARTS OFFERINGS

At a time when there has been much discussion among educators
in industrial eduqation as to What we have been doing, what we
 should be doing, and what we will be doing in the future in
industrial arts, it -seems desirable to review existing industrial
arts programs. From this review we need to cull oﬁt and pull
' togethér from the various industrial arts programs, both past,
~present, and future, a defensible program for industrxial arts
in the comprehensive high schools of Missouri.

This chapter will attempt to review the status of industrial
arts at both the naltional and local level.

For the first time, in 1962-63, a compxéhensive review of
the industrial arts program in the public secondary schools of
the United States has been made available. This study was con-
ducted by Marshall L. Schmitt and Albert L. Pelley.

"Following are the 76 course titles (titles as submitted
by the respondents) which were merged iﬁto the 16 classifiéations,
listed in the order of the number of studenﬁs taking the course-
“the largest number first:" | |
1. General Industrial Arts
Comprehensive General Shop:
Exploratory
.General Shop
Industrial Arts, Level I
Industrial Arts, Level IIL
Industrial Arts, Level IIT
Industrial Arts, Level IV

Industrial Economics
Science and Industrial Arts Interpretation




2. General Woods

Advanced Woodwork

Carpentry

Construction and Industrial Arts
Finishing Materials and Methods
General Woodworking

Machine Woodworking
Patternmaking

Production (Wood)

Related Woodwork

Upholstering

3. Drafting

Advanced Graphics
Aircraft Drafting
Architectural Drawing
Drafting

Electrical Drafting
Engineering Drawing
Industrial Design
Machine Drafting
Mechanical Drawing
Sheetmetal Drafting
Structural Drafting
Topographical Drafting

4, General Metals
Bench Metalworking
Experimental Metalworking
Foundry and Forging
General Arts
General Metals
Industrial Occupations
Machine Metalworking
Metal and Power Mechanics (Gixls)
Sheet Metalworking
Technical Metals
Welding

5. Graphic Arts

Graphic Arts ' ~
Printing

6. Electricity/Electronics

Electrical Power
Electricity/Electronics
Electronics

General Electricity

7. Crafts

Art Metalworking
Crafts

General Crafts
Jewelry and Lapidary
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10,

11.

12,

13,

14,

15.

“16.

N

Leathercraft
Leatherworking
Metal Arts
Special Education
Stage Craft

Power Mechanics

Alxrcraft Machines
Automotive Mechanics

Marine Engineering Mechanics
Power Mechanics

Related Auto Information

Home Mechanics

~Home Arts and Houseplanning

Home Mechanics, grades 7-8
Home Mechanics, gradesg 9-12

'Photography

Photography
Ceramics
Ceramics
Industr al Arts Mathematics and Sciencé
Industrial Arts Mathematics and Science
Plastics
Plastics
Textiles ' ' ,
General Textiles
Transportation
Transportation
Other
_Brick Masonry énd Layout’
Building Trades
Farm Shop
Gardening _
Preengineering Shop

Highlights regarding the course content as revealed by the

subject areas and instructional areca s for the eight major indus-

trial arts courses follow:




GENERAYL INDUSTRIAL ARTS
Thig course enrolles the largest number of students in the

prograﬁ. Because the course general indutrial arts offers a great
va;iety of both subject and instructional areas, the percent for
each is small. Every instructional area that made up more than
2 percent of the total content tmught in general industrial arts
fell into one of the four following subject areas: drafting
{lettering, sketching, and design), woodworking (finishing, furni-
ture'méking, cabinet making, carpéntry, wOodturning), metalworking
(art metal, sheetmetal, bench metal), and electriciﬁy/eiectronics
(wiring and magnetism). Topics such as the following would likely
be taught in the class: scale drawings, alphabet of lines, sketching
and defining ideas, types and applications of glues, wood suited
for furnitﬁre construction, tree structure and identification, kinds
of metal manufacturing concerns, general charactéristics of elec-
tfic circuits, and many others. The percent of theoretical and

" laboratory instruction, about 30 percent of the instruction in
general industrial arts would be expected to be taught in these
topics. Converseiy,‘about 70 percent of the instruction would be
expected in laboratory activities involving operations, processes,
tools, and machines commonly found in the subject area and/or instruc-—
tional areas reported in the course. About one-third of the tea-
chefs start their beginning general industrial arts class by having

__the students select a project from a éelected group of projects.
Teachers generally meet their classes one period a day, five times

a week, for one school year.
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GENERAL WOODS

In these classes 12 percent of the content is devoted to
drafting, with the major emphasis on sketching and design. About
80 percent of the course is devoted to woodworking activities, with
maﬁér emphasis on finishing, furniture making, cabinet making, and
woodturning. About 70 percent of the instructional time is spent
in laboratory activities and 30 percent in theoretical or related
activities., Two methods of instruction prevail in.étarting beginning
general woods classes: First, aboﬁt one~third of the teachers
assign‘cne project to the whole class and, second, about one-third
allow students to select a beginning project from a limited group
of projects. Students in general;woods classes account for 21.8
percent (852,713) of the enrollment, the second largest couﬁse
enrollment in indus trial arts. General wéods courses are generallf
gchediled 5 days a week, one period a day, for one school yeér.

DRAFTING

Virtually no other subject area in industrial arts is taught
in drafting courges--—except about 1 percent in woodworking. This
is no doubt related to the design and development of a three-dimen-
sional wooden model for a home dwelling. About 13 to 15 percent
of.tﬁe instruction areas in drafting center around lettering,
sketching, and machine drawing. Design, sheet metal drawing,
blueprint readiﬁg, architectual drawing and engineefing drawing
- comprise from 7 to 9 percent. Drafting courses enroll 818,553
students (20.9 percent) in the industrial arts curriculum area,
accounting for the third largest enrollment in the area. About
70 percent of the instruction is devoted to laboratory activities--
that is, drawing--and about 36 percent, to theoretical and related
“instruction., Most classes meet 5 days a week, one period a day;

for one school year.
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GENERAL METALS

Two sﬁbject areas comprise most of the instruction in this
cou;sem—métalworking {about 80 percent) and drafting (1l percent).
Instructional areas in metalworking, each reporting from 5 to about
11 percent of the total instruction, are: art ﬁetal, sheet metal,
bench metal, machine shop, heat treating, foundry, forging, metals
industries, and welding and brazing. Enrocllments in general
metals courses account for lé.?lpercent (537,9208) of the students,
the fourth largest enrollment in the industrial arts curriculum
area. About 70 percent of the instruction in general metals is
devoted to laboratory activities and 30 percent, to theoretical or
related instrucfion. The two mosﬁ frequent methods of starting a
beginning class in generai metals is to assign one project to the
whole class, and to divide the class into groups and assign-
different projectscto each group. General metals classes generally
neet 5 dayé each week, oﬁe period a day, for one school year.

GRAPHIC ARTS

Two subject areas predomiﬁéte in graphic arts courses—-
graphic arts, 91.2 percent, and drafting, 6.7 percent. About 45
pércent of the instruction areas in graphic arts center about
letterpress printing, block printing, and the printing indufries.
S8ilk screen and bookbinding claim almost 20 percent combined.
Graphic arts enéollments account for 177,340 students (4.5 percent),
the fifth highest enrollment in the industrial arts curriculum -
érea. About 70 percent of the instruction in graphic arts is
devoted to laboratory activities and 30 percent to theoretical

or relateéd information. Two methods of instruction are generally
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used t5 start beginning classes in graphic arts: First, assigd
one project to the whole class and, second, assign students a
series of sequential jobs or éctivities.l.Most graphic arts classes
meét one periodreach,day, five times each week, for the school
year.
ELECTRIC ITS&/ FLEC TRON ICS
Basically, two subject areas, electricity/electronics (87.9%
—~percent), comprise the instruction in electricity/electronics
classes, OFf the 87.9 percent of the instruction in electricity/
" electronics, almost 13 percent is in wiring and over ll'percent
in magnetism. Each of the instructional areas lighting, applicances,
measuring devices, cbmmupications, electronics, and generation |
compfise from 7 to almost 10 percent each.
Electricity/electronics courses enroll 170,117 students, or
4,3 percent. About one~half of the instruction time is devofed
to laboratory work and one-half to theoretical or related instruc-
tion. This percent of time varies from the other courses reported
in that more time is devoted to theoretical instruction than in
any -other coursge.

“About onenthird of the teachers start their beginning élasses
by assigning students a series of sequential jobs or activities.
The next most used method is to divide the class into groups and
assign a different prbjecE to each group. Most electricity/

electronics classes meet 5 days a week, one pericd a day, for a

-—.school year.

CRAFTS
all subject areas are repreéénted in this course, as in the
general industrial arts course., However, there is wider variation
‘both in subject areas and instructional areas. The.crafts course

has the greater percent of instmction devoted to the subject
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areas of leather (30 percent); plastic (13.5 percent), and metal~-
working (11..0 percent).

-  Enrollments in industrial arts cfafts courses account fdr
163,176 students, of which 27,715 are girls. This course enrolls
more girls tﬁan any other indqstfial arts cou%se. The time devoted
to laboratory instruction in craft courses is repofted between
72 to 75 percent; consequently, theoretical or related instrucﬁion
ig siightly less than in other courses. There are considerable
variations in the time devoted to laboratory oxr theoretical work
by enroliment size and type of school, and region.

POWER MECHANICS

Instruéfion in power mechanics centers about three subject
areas~~electricity/electroniés, metalworking, énd.power mechanics.,
Within the last subject area, the highest percentage of instruction
igs devoted to power mechanics (48.5 percent).

Enrcllnents in power mechanics courses account for 103,625
students, 2.7 percent. About half of the instructional time is
devoted to laboratory instruction and half to theoretical instruc-
tion. Most classgs meet 5 days a week, one period a day, for one
school year.

‘Bach of the above major courses comprise over 100,000 students.
The remaining courses—--home mechanics, photography, ceramics,
inaustrial arts’ and mathe%atics and science, plastics, textiles,
tran8portati6n, and all others—--involve few students by comparison
and are, therefore, not reported in detail" (B:21-23, 26n27);

Two status studies will be reviewed that give information
on preéent industrial arts offerings on the state level. The

states being Kansas and Missgouri.
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In a doctoral dissertation by Charles L. Bell entitled s

Status of and Need for Industrial Arts in the Public Schools of

Kangas with Implications for Teacher Education (Ed. D, 1964),

—~
N

using data secured from the recorxrds of the Kansas State Department

of Public Instruction and through information forms obtained from
701 industrial arts teachers in the public schools of Kansas, he
found the course offerings in senior high ihdustrial arts as h
shown in Table I, |

TABLE I

INDUSTRIAL ARTS COURSES TAUGHT IN PUBLIC SENIOR
HIGH SCHOQLS OF KANSAS IN 1962-63

Rank of Schoolg Cffering Coursge

Courses Course Numbex Per Cent
General Woodworking 1 285 68.4
General Shop 2 234 56.0
Drafting 3 228 54,5
Woodworking II - 4 ' 83 - 19.8
General Metals 5 65 15.6
Auto Mechanics 6 54 ‘ 12.9
Drafting IX 7 39 9.3
Welding 8 33 7.9
Crafts 9 32 7.7
Architectural Drawing 10 27 6.5
General Metals II I ¥ § 23 5.5
Machine Shop 12 19 4.6
Electricity 13 16 3.8
Woodworking ITI 14 _ 13 3.1
Printing ‘ 15 : 11 2,6
Auto Mechanics II 16 R K¢ 2.4
Home Mechanics . ' 17 9 2.2
Auto Information 18 7 Y.7
General Shop II 19 6 1.4
Machine Drawing 19 6 l.4
Drafting III .21 5 1.2
Cabinetmaking 21 5 1.2
Electronics 23 4 1.0
Advanced Printing : 23 4 1.0
Farm Shop _ 25 3 .7
Carpentry 25 3 .7
Body and Fender 27 2 «5
Welding TX 27 2 .5
Engineering Drawing 27 2 .5
Shop Maintenance ' 27 2 .5
Electricity IIX 27 2 5
Photography 32 1 .2
Leatherwork 32 1 .2

1 o2

Advanced Machine Drawing 32




Rank of Schools Offering Course

Courses Courge Numbex Pexr Cent

Blueprint Reading 32 1 .2

Bench Metal 32 1 2
Graphic Arts . 32 1 2
Advanced Cabilnetmaking 32 i .2

Radio 32 l * 2 -
- Millwork - 32 1 .2 '
Metal Fabrication 32 k] 2

Shop Math 32 X 2
Industrial Processes 32 -1 .2
Machine Shop IX 32 L .2

Sheet Metal . 32 1 o2
Electricity IIX 32 1 .2

Auto Mechanics IIX 32 1 «2
General Shop IIX 32 1 .2

Source: Information furnished by teachexrs for 418 senior
high schools.

"As revealed in Tabie I, the three most frequenﬁly offered
genior high industrial arts courses were general woodworking,
generél shop, and drafting’ (A:25-6).

*The industrial arts program in ﬂunior high schools was com-—
posed predominately of general woodworking, general shop, drafting,
and general metals, as indicated in Table IIL. Only 3.8 per cent
of all senior high schools offering industrial arts taught elec-
tricity while 18.8 per cent of the junior high schools offered
this course. The different industrial arts course offeringé |
numbered 13 in juniox higﬁ schoéls as compared to 47 in seniox

high schools" (A:27).
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TABLE IIX

INDUSTRIAL ARTS COURSES TAUGHT IN PUBLIC JUNIOR
HIGH SCHOOLS OF KANSAS IN 1962-63

Rank of Schools Offering Course

Courses Course Number Per Cent
General Woodworking 1 47 55.3
General Shop 2 32 45.9
Drafting 3 27 31.8
General Metals 4 22 _ 27.1
Electricity 5 16 18.8
Sheet Metal 6 1o 1.8
Crafts 6 10 11.8
Printing 8 9 10.6
Special Education Shop 9 1 1.2
“Advanced Metals 9 1 1.2
Advanced Woodworking 9 1 1.2
Graphic Drawing 9 1 1.2
Electronics 9 1 1.2

Source: Information furnished by teachexrs for 85 public junior
high schools. :

"In addition to the four common industrial arts offerings--

general'woodworking, general shop, drafting, and general metalg—-

a numbex of other kinds of industrial-arts courses were provided

by fhe secordary schools of the state. Some of these offerings

were advanced courses, others represented specialized areas" (A:27-8).
The other doctorél dissertatidn was conducted by Donald

E, Wallis in the public schools of Missouri. Wallis secured his

data from the records of the Missouri State Department of Educa-

tion and through information forms from 633 indusfrial arts

teachers in the public secondary schools of Missouri. His find-

ings are reported in Tables III and IV,




TABLE IIIL

64

INDUSTRIAL ARTS COURSES TAUGHT IN CLASS AAA
PUBLIC HIGH SCHOOLS OF MISSOURLIL

IN 1964-65 :
Courses Rank of Schools Offering Coursesg
* Course Number Per Cent -

General Drafting 1 113 89.7
General Woodwork 2 97 77.0
General Shop 3 82 65.1
General Metalwork 4 75 59.5
Advanced Woodwork 5 36 28,6
© Applied Electricity 6 22 17.5
Advanced Drafting 7 19 . 15.1
Architectural Drawing 8 15 11.9
Engineering Drawing o 12 9.5
Machine Shop 1 10 11 8.7
Advanced Metalwork 10 Xl 8.7
Machine Drawing 10 1l 8.7
Basic Industrial Arts 13 o 7.1
Power Mechanics I 13 9 7.1
- Cratts 13 9 7.1
Machine Woodwork 16 8 6.3
‘Basic Electricity and '
Electronics 17 6 4.8
“Basic Technical Drawing 18 4 3.2
Printing 18 4 3.2
Intermediate Metals 18 4 3.2
Advanced Printing 21 3 2.4
Descriptive Geometry 21 3 2.4
Sheetmetal 23 . 2 1.6

Welding 23 2 1.6
Advanced Electricity 23 2 l.6
Home Mechanics 23 2 1.6
Engineering Drawing II 27 1 .8
Home Planning 27 1l .8
Metal Art 27 1 .8
Blueprint Reading 27 1 .8
Wood Turning i 27 1 .8
Auto Mechanics I 27 1 .8
Auto Mechanics II 27 1 .8
Brick Masonary 27 1l .8
Power Mechanics IX 27 1 .8

-Source:s
schools.

Information furnished by 256 teachers for 126 high




TABLE IV

INDUSTRIAL ARTS COURSES TAUGHT IN CLASS AAA
PUBLIC JUNIOR HIGH SCHOOLS OF MISSOURI

IN 1964~65 - g
Course Rank of Schools Offexing Course
, Course Nunbexr Per Cent
General Shop L 66 80.5
Woodworking 2 23 28,0
Crafts -3 33 26.8
Metalworking 4. 15 18.3
Drafting 5 13 15.9
~Special Education Shop 6 7 - 8.5
BElectricity 6 7 8.5
General Metals 6 7 8.5
Printing 9 4 4.9
Leathercraft 10 2 2.4
Plastics and Cexramics 1o 2 2.4
Graphic Arts 10 2 2.4
Power Mechanics 13 1 1.2
Home Living 13 1 1.2

Source: Information furnished by 128 teachers for 82 juniox
high schools.

"Ags might be expected, the range of course offerings was
mﬁch smaller in the junior high schools than in the high schools.
Only fourteen different course titleg were mentioned for the
jﬁnior high as compared to forty different titles in the high
school industrial arts programs. A éourse appearing in the
junior high listing but not found at the high school level was
- Special Educétign Shop. This course was ofifered by seven of the

Class AAA junior high schools" (C:29).
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CHAPTER II

REVIEW OF RELATED LITERATURE AND
OPINIONS FROM COMPETENT PROFPESSIONALS

The national study by Schmitt and Pelley gives us the follow-
ing information on enrollment and implicationé for industrial
arts,

_“Total enrollment in industrial arts courses (boys and girlé)
in grades 7-12 is nearly 4 million. Enrollments are concentrated
in the junior high school and in schools whose enrollment size is
oVerll,OOO. The highest percentage of students is found in the
9th grade, where 24 percent of the enrollment is repoxted.

The following implications represent the professional judg-
ment of the specialist for industrial arts in an attempt to extract
meanings from the data and to suggest ways to improve industrial
arts education in the United States,

One of the most interesting facts uncovered by this study was
the increased compulsory reguirements for students (both boys and
girls) to take industrial arts instruction during the period from
1954—55 through 1962-63. Although the increases were not large,
they are significant because the national concern at that period
of time was focused on meeting the neéds of the academic-type
stﬁdent. Evideﬁtly, industrial arts instruction is meeting nany
ofrthe basic educational ﬁeeds of all students--academic and non-
academic. No doubt curriculum planners are realizing that, through
diregt experience, abstract concepts are put into actions which
the'learner himself can understand moxre readily, and that industrial

arts education can contribute both to the development of an
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understanqihg of ﬁechnology and its impact on society, and to the
discovery and development of creative talents in students which
can be characterized as technological. -
"An analysis of the instructional content reveals that drawi;g
is indeed an important part of industrial arts instruction. In
- fact, the high percentage of drawing or planniﬁg acﬁivities in -
-most industrial arts courses reveals fhe interrelationship of
problemsolving and its practical application in each course. It
is the combinatién of these two aspects which makes an industrial
arts activity a real creative act, and the two précesses reinforce
one another, |
The current industrial arts instructiénal program is too
narrow in scope. Not only is the content narrow with respect to
course offerings, but the instructional content within the courses
themselves. is not as broad as the professionals in the field
récommend. This study reveals a concentration of instruction in

the traditional subject areas--such as drawing, woods, and metals.

To improve the program, more instructional content should be
‘reflected in the subject areas of graphic arté, electricity/
electronics, and power mechanics. These newer subject areas
relate to the modernltechnological achievements in communications
and in power and ﬁranéportation.

Further studies should be initiated to concentrate on the
e hew _deve lme,e,nt s in industrial ar£ s educat ion. Followup ,- studies
| in the schools which indicated new coursge changes or major

revisions of present courses could provide indications of the new
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direction for industrial arts education. Fox exanple, some of
the new tifles of indwkrial arts courses are sdience-and indus-
trial arts interpretation, industrial economics, c0nstruction
and industrial arts,findustrial occupations, experimental metal-
working, and marine engineering mechanics. |

Although this study is a status report on industrial arts
education in the public secondary schools in the United States,
one major fact stands out: the current industrial arts curriculum
does not even measure up to the program recommended by the pro-
fession 10 to 20 years ago. Yet the new curriculum suggests new‘
structures which would reorganize‘the instructional content to
reflect the technology around the emerging subject areas in manu-
facturing, communications, power and_transportation, electricity/
electronics, and research and development.

Massivé efforts need to be taken before the new industrial
arﬁé curribulum‘br‘any other new approach to teaching the indus-
trial arts can make much of an impaclt on the current program and
eventually improve the technological literacy of the American
public" (B:29-30).

Both of the status studies review in Chapter I attempted
to pinpoiht the content for an “ideal" industrial arts program
for the states in which the study was conducted.

The study'by'CharlestLo Bell used a rating scale with a jury
of 12 industrial arts educators, comprised of heads of industrial
“arts departments in teacher education institutions of Kansas and
directors of industrial arts in the larger city schooL systems
of Kansas, to determine what they felt to be the "ideal" indusﬁrial

arts program,
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“It.was assumed, for the purpose of this study, tﬁat the |
judgment of these men was the best, or at least a practical
_approach,'fo ascertain what subject matter areas should be included
in an 'ideal® industrial arts program for Kansas" (A:95~96)°'

The tabulation of the ratings revealed that Planning aﬁd
Mechanical Drawing were considered the most importaﬁt subject
mﬁtter areas as indicated by Table V. - |

TABLE V
INDUSTRIAL ARTS SUBJECT MATTER ARFAS CONSIDERED MOST

--ESSENTIADL BY INDUSTRIAL ARTS EDUCATORS FOR PUBLIC
JUNIOR AND SENIOR HIGH SCHOOLS OF KANSAS

Junior High School Senior Hich School

Subject Matter Value Subject Matter Value

Rank jAreas Totalr  RAmk Areas Total*
1 Planning 30 1 Planning 35
2 Mechanical Drawing 29 1 Mechanical Drawing 35
2 PFreehand Drawing 29 3 Machine Shop 33
4 Electricity 28 4. Auto Mechanics 31
5 Woodworking 27 5 Welding o 30
6 Bench Metal 25 5 Electricity 30
"7 Sheet Metal 23 7 Frechand Drawing 29
8 Home Mechanics 22 7 Woodworking 29
"'9 Plastics 19 9 Radio (Electronics) 28
9 Leatherwork 19 10 Bench Metal 27
9 Art Metal 19 11l Architectural Drawing 26
12 Ceramics ‘ 16 12 Graphic Arts 24
12 Crafts 16 12 Foundry 24
12 Graphic Arts 16 14 Sheet Metal 23
15 Radio (Electronics) 15 15 Home Mechanics 21
16 Foundry 14 16 Photography 20
17 Photography 13 16 Plastics 20
18 Machine Shop 1o 18 Art Metal 19
18 Welding ~ 10 19 Crafts : 16
18 Transportation 10 20 fTransportation 14
-2} Auto Mechanics 9 21l Leatherwork 13
- 22 Cement Work 9 - 22 Ceramics 12
22 Architectural Drawing 9 23 Cement Work 10

#Values assigned to ratings were "Of No Importance," zero;
"Of Small Importance," one; "Important," two; "Very Important,"
three. ,

Source: Information furnished by 12 industrial arts educators
- in Kansas. : '
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The stﬁdy by Donald E. Wallis that was reviewed in Chapter I
also attemﬁted to pinpoint the "ideal" industrial arts program.

"A rating scale listiné sixteen éubject matter areas of
industrial arts was perfected and sent to a jury of fifty-two
industrial arts educators composed of directors and‘suéervisors of
industrial arts in Missouri, the Miésouri State Director of Indus-

trial Education, and the active members of the Mississippi Valley

Industrial Arts Conference to determine, in their opinion, the

most essential industrial arts subject matter areas that should

be taught in the secondary_schools of Missouri. It was assumed,
for the purposes of this study, that the judgemenf of thesge men
was the best means available by which to ascertain what subject
matter aﬁeas should be included in a desirable industrial arts
program for Missouri. The State of Missouri lies in the geogfaph-

ical heart of the area in which the jury members regided and all

" were recognized industrial arts educators in their respective

states and communities with several having national reputations
in this field.

| The tabulation of the ratings revealed that general wood-
working and general drafting were considered the least'important
subject matter areas for the junior high school, as indicated in

Table VII. At the time of the study, however, general shop was

being taught in moxre schools and to more pupils than any other

industrial arts course at the junior high level. However, when
the activities included in the general shop courses are congidered,
actual practi&e compared more favorably with the rankings of fhe
Jjury, as woodworking, planning, and draﬁing ranked at the top of

the list of activities included.
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The jury of educators ranked electricity/electrénics and
general drafting first and second in importance as. areas for inclu;
gion in thé senior high industrial arts program, as shown in
Table VI. Electricity/electronics was not accorded this degree
of importance in the industrial arts programs 6f Missouri at thel
time of the study" {C:106-7).

| | TABLE VI

INDUSTRIAL ARTS SUBJECT MATTER AREAS CONSITBERED MOST

ESSENTIAL BY INDUSTRIAL ARTS EDUCATORS FOR PUBLIC
JUNIOR AND SENIOR HIGH SCHOOLS OF MISSOURI

Junior High School . Senior High School
Grades 7-9 i Gradeg 10-12
Subject Matter Point Subject Matter Point
Rank Areas Value® Rank Areas Value*
1 General Woodworking 149 1 Electricity/
2 General Drafting 148 Electronics 155
3 General Metalwork 145 2 General Drafting 153
4 _Blectricity/ 3 Machine Metals 139
Electronics 130 4 Power Mechanics 137
5 General Graphic Arts 124 5 General Metalwork 135
6 Industrial Crafts 118 6 Architectural
7 Power Mechanics 114 Drawing 131
8 Home Mechanics 106 6 Welding : 131
9 Plastics 96 8 Foundry 121
10 Leatherwork 88 8 General Graphic Arts 121
11 Foundry 79 10 General Woodworking 118
12 Machine Metals 67 1)l Auto Mechanics 116
13 Welding 64 12 Plastics 106
.14 Architectural Drawing 59 13 Home Mechanics 70
15 Auto Mechanics 51 13 Industrial Crafts 70
15 Cabinet Making 51 15 ILeathexwork 58
. 16 Hydraulics 11

*¥Point values assigned to ratings were "Of No Importance," zero;
"Of Doubtiful Importance," one; "Of Some Importance," two;
"Inmportant," three; "Very Important," four.

Sourse: Information furnished by 52 industrial arts educators
in Misgouri and surrounding states.’
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CHAPTER IIX

RECOMMENDATIONS FOR INDUSTRIAL ARTS IN THRE
COMPREHENSIVE BHIGH SCHOOLS OF MISSQOURI

WHAT IS INDUSTRIAL ARTS?
Industrial arts is @ school program through which youth study
the tools; materials, processes, pfoducts and occupations related
to industry in the United States. Industrial Arts has further

been defined as a phase of general education which is quite

,“défensible at the elementary and junior high ievel, but the defini-
tion is not feasible for the senior high. This restricted defini-
tion came about because of an atteﬁpt to dichotomize education into
two camps-—-general and vocational, _General education is more fre-
guently defined as common‘learnings desirab;e for all. When indus-
trial arts at the senior high is consideféd in relationship to this
definition of general education, ip does noé seem to be logical
'”td insist that most of the indusﬁrial arts offerings in ﬁhe senior
“high school should be "commoﬁ.1earning5'Qesiréble for all."

A more defensible frame of reference for industrial arts is
baéeﬁ upon the concept of an educational'éontinﬁim ranging from
general to specialized education. Specialfzed education being
those school expérignces désignéd.to_také into account and/ox
promote unique inte;ests,;ne%ds and abilities rather than those
that .are common tdrall. In@ustrial Arts can meet many specialized

needs of youth. Obviously some of these neads are occupational;

however, there are many needs that could not be considered as vocation .
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General anﬁ Specialized Functions of Industrial Arts
It isbwidely recognized that Industrial Arts has both general
and séecialized functions to fulfill. Some of these functions which
industrial arts can perform are unique and can be carried out
“effectively only through a program of industrial arts; while others

are supplementary functions that are performed jointly with various

other areas of the school program.
These guiding functions apply to an entire program of indus-
- trial arts for the secondary schools: therefore, for the various
levels and for specialized aspects of the program thegemphaSis
will, by necessity, be directed to best meet the needs of the
group being serxved. ~
The functions have been grouped into these five categories:
A. The Interpretive Function
mﬁ. “The Exploratory Function
" €. The Technical Competency Function
b. The Preparatory Function
E. The Supplementary Function

The Interpretive Function. Two of the dominant elements in

our culture today are technology, and the institution of industry
which promotes and utilizes teéhhology. A dynamic program of
~industrial arts.should accept the responsibility for assisting
youth in gaining a realistic understanding and interpretation of

this important segment of our society. Properly implemented, this

function can assist youth in their adjustment to the industrial

and highly technical world in which they live, whether they are

consumers or producers or both.
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The Exploratory Function. For individuals to make intelligent

choices and decisions, they must have a background of information
and experience to draw upon., Through the industrial arts program,
students should be prbvided with the opportunity to have explora-
tory experiences with many types of tools, materials, processes,
products, and occup%tional fields. This exploratory funcfion
seeks to allow students to discover areas of interest which may
be later puréued on an occupational or avocational basis, Primar-

ily focus of grades seven and eight.

The Technical Competency Function. To build, to create,
to control the environment, are innaée drives of man. To satisfy
these drives, man needs competencies whicﬁ are made up of acqguired
skills and knowledge. Industrial afts contributes to these com-
petencies in two primary ways: (1) It seeks to provide the oppor-
tunity for youth to gain knowledge and ckill in the care and use_'
- ~of common £ools and fundamental producéion equipment, as well as
,bagic materials of our culture; (2) It seeks also to provide the
opportunity for experiences necessary for youth to gain knowledge
of and skill in the preparation and interpretation of working
drawings as well as other forms of graphical presentation which
are essential to technology. It is recognized that a cértain
degree of technical compe?ency is essential to the development of
confidence and feeiings of success which are so important to
individual self-realization. In addition to the contribution

which these competencies make to self-realization, most individuals

have continuing opportunities for utilizing experiences with basic

t00ls, machines, and materials, throughout their lives,
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The Préparatory Fanction. Most all subject matter areas

!

derive a measure of their value from the fact that the acquireﬂ
skill and knowledge form a background upon which later experience
can be built., Industrial arts ig ﬁo exceptioﬁ to this fact, as
there are three rather unique aspects of its preparatory function.
(1) Indﬁstrial arts can serve as a preparatory program f£or post-
high school education in certain fields. For example: a solid
background of drafting is invaluable to the engineering student,
since‘colieges of engineering increasingly assume this as a part
of a high school student's background. Courses in electricity

for the student planning a career in electronics oxr electrical
engineering;courses in architectural_drawing for the potential
architect; courses in general metals for the student interested in
the field of metallurgy are fundamental to sucéessful college
orientation in these fields. (2} Another phase of this function
is.that of pre-vocational preparation. Many youth who wish to
follow a.specialized vocational program at the secondary or the
post-secondary school level, will find the basic skills and knowl-
edgés gained through the industrial arts program at the secondary
or the post-secondary school level, will find the basic skills
and knowledge gained through the industrial arts program extremely
valuable és a base upon which to build a specialized vocational
education. (3) A third pa&t of the prepafatory functions by
adequately equipping youth to ente? intelligently into their

technical—~industrial environment. . .
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The Supplementary Function. The preceding four functions

encompass the most uniqgue contributions which industrial arts
makes toward the education of youth. The following group of
purpbses is shared somewhat in coﬁmon with oﬁher school subjects.
This shared responsibility does not make them any thé less. impor-
tant; however, it does place them in a subordinate role when
discussing purposes of the industrial arts program. A well
developed program should provide the opportunity for youth to:
(1) aﬁply certain knowledges gained through other subject matter
e#periences, in the solution of practical problems, since this
practical use of knowledge increases the interest in any subject
matter énd reinforces the learning of the content; (2) develop
.—.—the ability to plan effectively, using the elements of the scientific
method in the solution of problems. The industrial arts program
. __provides a natural framework for this "problem solving" approaéh
to learning; {3) develoP'WOrk habits and attitudes conducive to
safe and efficient procedures; (4) develop desirable personal and
social traits. As a result of the informal atmosphere which exists
in a laboratory portion of an industrial arts course, many oppor-
tunities afe available for students to participate one with_another-
in the use of tools and materials, as well as in  the accomplishment
of the constructional pro;éss; (5) develop an interest in.the
leisure time application of the tool skills and aésociated knowledge

gained through the industrial arts program.
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Inplementing the Punctions

In an attempt to implement the preceding functions, content
-must be identified and’programsrmust be developed which will pro-
vide the framework whereby the roll of industrial arts might be
realizgd. Looking first at the junior high school, é broad and
bésic pattern of content and experiences can be planned to support
the first two functions as well as the third and fifth function

to a degree. This content can be organized into courses which
contribute directly to the general education or common learnings

* desirable for all youth. When senior'high school programs of
industrial arts are developed, special emphasis is placed upon
experiences which will meet the differing}interests, needs and
abilities of youth. These specialized experiences are built upon
the junior high background and seek to support functions one, three,
four and five.

Technical Content Areas

The technical subject matter which provides a basis for the
experiences provided to youth through the industrial axts program
is typically classified into the following content areas:

Level T

Bagic Units

1. woods N 6. plastics

2, metalé - 7. éraphic arés

-3. electricity _ 8, industrial crafts
4, drafting - a. ceramics

5. power mechanics A b. leather
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. Beyond thesé basic_contentrareas, it is somewhat difficult to
-gain'somefunanimous opinion of the gpecific content to be included
in each area, or the exact organization through which this content
would be applied.

Organization for Instruction at the Junioxr High Level

During the seventh and eight grades, the youngster should be
provided with an opportunity to have experiences in eight basic
technical areas. At this time, the multiple activity course
appears to be the best structure to give the desired breadth
experience at the junior high level.. This multipie activity type
of experience, which in the past has been termed "general shop",
although this terminology is somewhat quesﬁionable, can provide
the necessary orientation to the field and certain fundamental
exploratory experiences during gradés seven and eight. The titles
"Introduction to Industry," "Exploring Industry," and "Orientation
té Indqstry" are being advocated rather than the term "general
shop, " thch perhaps more adequately‘describes the facility than
the course.

Typically the students would experieﬁce four of the elght
content areas during each of the two years{ If the size of the._
school unit were only large enough to reguire one shop facility,
it would be necessary to ‘equip the facility witﬁ the {ools and
equipment essential to conduct a basic instructional program in
all eight content areas. However, larger school units might‘find
it more efificient to have separate facilities for two or three of
the more cloéely related technical content areas, whefeby the stu-

dent can be rotated through the content areas.
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Orqanizinq'for Instruction at the Senior High Level

Recognizing'that the primary role of industrial arts at this

level is to meet the specialized needs of youth; it is not logical

to expect that a standardized program could be proposed that would
be eqgually effective in all senior high schools. The eight techni~

cal content areas, previously described, serve as .the basis for

~the program development; however, decisions regarding the specific

content organization, methodology and the nature of the learning
activities are dependent upon the needs, abilities, and interests
that characterize a given group of students to be sefved.

The courses which have been most frequently offered to meet
the needs of senior high school youth have been eighteen to
thirty-six week experiences designed as extensions of the six tb
nine week technical units provided in grades seven and eighﬁ. Some

examples of the course titles which typify these offerings are:

LEVEL XL LEVEL IIL
BASIC TECHNICAL COURSES ADVANCED TECHNICAL COURSES
DRAFTINGV
“~General Drafting Technical Drafting -

Advanced Drafting (Pre-engineering)

WOODS
General Woods 5 . Wood Machine Technology
‘ -~ METALS
General Metals _ Metal Machining Technology
ELECTRICITY

Basic Electricity Electricity/Electronics




LEVEL II | LEVEL IIT
BASIC TEC&NICAL COURSES ADVANCED TECHNICAL CQURSES
General Power Mechanics  Power Systems

GRAPHIC ARTS

General Graphic Arts | Printing and Lithography

INDUSTRIAL CRAFTS AND PLASTICS

General Plasticg and Ceramics

The chart in Figure I tyéifies Coursge Content for the

Industrial Arts programs at level II.
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TABLE VII

INDUSTRIAL ARTS

'BASIC CONTENT GUIDE
LEVEL II |
BASIC TECHNICAL COURSES
METALS DRAFTING ELECTRICITY WOODS GRAPHIC ARTS| POWER MECH.| = Goomnihl

Bench Metal

Sheet Metal

Ar: Metal

Forging and

Heat Treating.

Welding
Foundry

Machine Work

Sketching

Geometrical
Constr.

Orthographic
Projection

Pictorial.

Graphs and
Charts

Pattern
Development

Reproduction

Basic Electrical
Theory

Sources and
Effects
Conductors and
Insulators
Circuits
Meters and
Controls
Magnetism
Power . R
Application

Protective Devices
and Safety

Layout

Basic Hand
Tool
Operations

Bookbinding

Hand
Composition

Basic Machine Presswork

Operations

Asgsembly

Finishing

Technology

- 18ilk

Photography

Block
Printing

Screen

Jistory of
Power

Basic
Mechanisms

Limiting
Factors

Internzl
Combustion

Engines

Cosmic
Radistion

Transmission
Machanical
Electrical
Hydraulic
Pneunatic

Industrial
History

Types of
Plastics

Shaping andj:
Forming

Fagtening

Ceramics

Industrial
Higtory

Forming
Decorating
Firihg
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This pattern of course offerings is typically subject matterxr
,centéred with the choice of content being dependent primarily
upon the structure of‘the technical body of knowledge, Not only
does this pattern of course offerings provide an opportunity for
rather extensive technical specialization, but it also provides
some basic courses.for the student who wishes to freely elect a
variety of technical experiences rather than a series of courses
in a single technical specialty.

In review, level I includes the bésic industrial arts ﬁnits
available at thé seventh and elghth giade. Level I units are-
designed as general education that provide common 1earnings
desirable for all. Level II courses, basic technical courses, are
designed as specialized education beginning at the ninth grade
and building on the basic units exPlored-at the seventh and eighth
grade., The level II courses are.designed to promote unigue
~interest, needs and abilities rather than those that are common to
all, Level III courses, advanced teéhnical courses, must follow
level IIX éourées and will be specialized education, but are not
intended to prepare for a specific occupation. Some additional
“examples of level IILI courses above the ones listed by course
title are listed on-the following pages.

Beyond this basic program, it would not be wise to propose a
stereotyped pattern for all schools. However, several suggestions
are offered for consideration éfter a study of the needs, interests_

and abillitlies of students in a given school has been made. Some



examples of the kinds of courses which might be added to the basic
programn, depending on the findings of such a study, are as follows:

l. A gpecialized course which would deal primarily with
research and experimentation, matéxials, and processes could be
established for students who are seeking greater understanding of
the principles and concepts of the physical sciences and mathematics.

2. Specialized courses designed especially to contribute
to the development of hobby and leisure time interest of youth and
adults, may be organized in the area of constructional crafts, or
home mechanics,

3. If a study of the school population would indicate that
a large group moves into semi~skill occupations upon graduation
or after drop-out, the administration might organize some gpecial-
ized courses for this group that would give a greater amount of
attention to skill development and work orientation than tﬂe
typical industrial arts course would give. This éype of sp