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In this paper we will in three parts briefly describe the
traditional school in the United States, spell out certain

C.. fo,Ictc innov:Itive practjrc:s, and
indicate our conclusions along; with implications for Policy.
In addition; there is a bibliography and an appendices.

Part I: Descrintion of the Traditional School

The majority of schools in the United States are organized
on a graded, self-contained class basis. About two school
systems in ten some non-graded organizations. About
four systems in ten use team teaching in the elementary
school and four in ten in the secondary school. In the
majority, however, one teacher with one group (class) of
students for one year in a separate room is the usual
pattern; hence, the "self-contained" classroom descriptor.

In the United States, schools (usually a number of elementary
and secondary ones) are administered as a unit called a
school system or a school district. Not all schools within a
system necessarily use the same organizational patterns or
staffing patterns. The school system. furnishes specially
trained personnel to provide support services to classroom
teachers within the school system. There has been a signifi-
cant increase within the last five years in the number and
type of specialists ,employed. Common types are: guidance
counselors, psychologists, remedial reading and math special-
ists, social workers, speech therapists, and the like.

Most of the schools are graded. This means that students are
assigned when entering school to Grade 1 whether or not they
have attended nursery school or kindergarden. The students
progress from Grade 1 to Grade 2, etc., secondary school end-
ing with Grade 12. Normally, one year is spent in each grade.
Probably, the majority of elementary schools operate largely
on a "non-fail" or age promotion basis rather than on rigid
content standards covered by examinations. Length of the school
year is governed by the state. By far, the greatest number
operate on a nine-month, 180-day school year. The majority have
a school year composed of two semesters. A voluntary summer
session is common in school systems of large or medium size (over
3,000 students per school district). This means teachers are,
for the most part, unemployed during three months of the year.

Elementary School

The mean number of students enrolled in 1973 was 591 per school
and the mean number of educators (teachers and others) per school
was 26. The mean class size was 27 pupils. It is common for
pupils to arrive at 9:00 o'clock and to leave at 2 :00 o'clock
for younger students and at 3:00 o'clock for older ones. The



students are randornly'assii;ned; that is, the groupings into-
classcs is not on Ire or aenic:vEent bases unless some very
serious probl_ni exist:, in which case slightly loss than half
o: special 6roug. The teac:u
a .% 'ls clascfco:%
has a corsid:,-,b1- a-ount of freedom in the teachinr, stutter*,{ es
ht. c .v J.. rt...,Lelet.t.d, of course, by such thiLL;a

noLicrt cxrc,etations, the teaching :'aterials
available, the classroom facilities, and the attitude of school
administrators and parents. Surprisingly, there is much less
variation in tenehfnc style from teacher to teacher than one
would expect. Tcacncrs tend to teach like the supervising
teacher by whom they were tutored and are not, probably because of
system expectations, very experimentally inclined.

Secondary School

The mean number of students enrolled in 1973 was 1,264 per school
and the mean number of teachers per school was 63. Most second-
ary teachers teach five classes per day, comprising a total of
133 students. Secondary students comnonly arrive at 9:00 o'clock
and leave at 3:00 o'clock nithcugh there are many activities
scheduled in the building at other hours, such as club meetings,
athletic events, drammatic events, etc. In schools where many
students are bussed, esnecially in rural areas, there are limi-
tations on extra-curriculur activities because of decreased
use or the school building for an extended day. Until recently,
these extracurriculur activities supervised by teachers were
considered a part of the teachers' assignment. Lately, there
has been a trend toward either reducing the assignments during
the regular school day for teachers so assigned or paying extra
for the "overtime." The school day in the secondary school is
commonly divided into six 50-minute periods. Students register
for four academic subjects which usually meet daily for recita-
tion, lectures, laboratory work, discussion, and receiving of
assignments. The term "academicsubject" as used here would in-
clude not only subjects such as literature, mathematics, science,
and the like but also fine arts, business education, and other
vocational education courses. In addition, students may take
other courses such as physical education, music, or art which
may not meet daily. This schedule means that the student has
some unassigned time each day for study, library work, and the
like. Most teachers have one period per day for student or
parent conferences, class preparations, and the like. Because
there is much freedom of choice of curriculum, there tends to be
some "natural selection" and, therefore, the classes are not as
heterogeneous as in the elementary school, especially in Grades
11 and 12.

Teachers are usually grouped into academic departments such as
language arts, foreign language, math, science, etc. The



teachers at the r7!_:conary level, even more than at the cleentary
level; tend to operate individually in self-contained classroom
units.

st,r-r1r., u1A-A-rlr.-7 in 11,,nditl.ern1 Scheric

i,%vu izo 11;
about 27 stdents per tfncher and thlt of the secondnry teacher
is about the same -- about 27 students mt in each of five differ-
ent classes. Thellational Education Association of the United
States with 1,h.00,000 me: bers advocates lowerin7 this pupil-
teacher ratio on tht: ore!%ise tat the result would be higher
quality education and a workload for teachers more commensurate .

with preductivity an efficiency. In 'To:A industry, a lower
'ratio than 27 to 1 in fact exists for managers and workers.
Certainly, it ha:; been pointed out, the role of the tcacher
working with immature persons, makes it even more critical to
have an appropriate relationship of children to adults.

Research has not clearly shown a relationship between class size
and educational results. There are many reasons for this.
Several factors contribute to the quality of education, and it
is difficult to isolate the effect of one single factor by hold-
ing all others constant. Also, there is the problem of establish-
ing quality standards against which the effects of class size are
to be measured. For example, one could argue that class size has
little effect if the goal is retention of factual information and
the method is lecture.

An interesting study was reported in 1971 by the Institute of Ad-
mtnistrative Research at Teachers College, Columbia University,
( 3 ). They assessed with trained observers 20,000 classrooms
using four criteria of quality:" individualization, interpersonal
regard, group activity, and creativity. The researchers found
that, when measured against these indicators of quality education,
there was a strong relationship between the class size and the
score for that class. Quoting from the report: "There are three
breaks at the elementary level that have reached the significant
factors-hen the class size drops from about 25 students to below
25; when it drops below 15 students and again when the class size
drops to less than five students."

At the secondary level, the critical breaking points are 10 and
15 pupils per class. Teaching techniques changed as the class
size changed. Some techniques achieved one or more of the four
criteria better than others and those used in the large classes
were the least effective ones. According to the study, it appears
that the most economically efficient pupil-teacher ratio can only
be established in relation to the desired goals.



The Hand Corporation conducted a study of outstanding Michican
schools in 1973 ..nd found that the tcp niehigan schools had

. smiler elarlc rcre teachers with five Cr nore of
experience, and more teachers earning $11,000 or more annually.
These. reslAIto prcvidud strong evidence that such schools were
rot :.,tat'.. -tae l qur!:s.*

Tasks of Teachers

The teacher's "day" as we all know, is more than the time the
teacher spend:, in class, face to face with students. One nut.,
therefore, consider hew the teachers spend their "teaching"
time; that is, the 70;4, he spends on various teaching strai.efv_cn.
One must also consider time spent on other assigned responsibili-
ties, both professional and non - professional.

The Institute of Administrative Research study referred to above
has collected data concerning the percentage of time teachers
spend in various teaching styles or techniques. The table below
summarizes their findings. (3).

TABLE 1

Elementary and Secondary Observations
Scored by Style of Educational Activity

Style ErementarY Secondary

Question/Answer .16 .19
Discussion .08 .11
Lecture .02 .10
Small Group Work .06 .04
Library Work .01 --
Individual Work .14 .14
Demonstration tO3 .04
Laboratory Work .01 .05
Test .03 .07
Movie .02 .03
Television .01 --
Other .10 .09
Seat Work .30 .11
Rehearsal .01 .01
Pupil Report ,02' .02

Viry few teachers have sufficient time during the "school day"
to handle more than the face-to-face teaching, student conferences,

*Reported In "Report on Education Research" Washington, D.C.:
Capitol Pubs, Inc., July 4, 1973, p. 4.



and the necessary clerical and other non-profesclonll aspects
of thcilr assirrmont. Teachers in the United States have been
objecting to, the increase in these non-professional chores.

Afr :,r`l`re r11 ir c r, 1-1--, teacher erraL7es in inr.truct-
ional plannin7, selecting* or u_ roducinr teaching materlals,

p::fent conicrenell
from tire to time in settirrz objectives and curriculum planninr,
on a broader basis than for his own classes. The amounL cf tle
per week such activities consume depends on many factors such as
the ace of pupils and subjects taught, the experience cf the
teacher, school sy:;ten stn.ndardo and pressures, and the teacher's
own professional standards.

a

Summary

As has been stated the majority of classrooms in the United
States can be described as graded and self-contained, function-
ing under the leadership of one teacher. This is what in this
paper will be referred to as the traditional school.

In most schools and classrooms instructional goals include acquir-
ing the skills of literacy and ccmputation; extending the abilty
to communicate; understanding and practice of citizenship; familiar-
ity with the arts including experience with some form of artistic
practice -- usually in vocal or instrumental music and art;
achieving an historical perspective through the study of local,
national, and world history and geography; understanding the
fundamentals of science; becoming familiar with a variety t-Jf
careers acid. in some cases, competent in one of them because of
tne school program.

Such a description should not imply that all classrooms classified
as traditional are alike in organization, methodology, or inter-
personal relationships. Teachers are being taught how to use
a variety of instructional strategies and how to match these
strategies to objectives. Tnis leads to more variance in the roles
of teachers but it has little to do with staffing patterns and
hence with the subject of this paper. The next section of the
paper will deal with some innovative practices which either change
the staffing pattern of a classroom or school or have potential
for so doing.

0
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Part II: Innovations Affeetin Teacher Tasks

Irk this section we deal with innovations which appear to have
an ,:.ff'c,c.t on 1-.ry-r rolc -n1 zl--!ffin7 prttterml. Information
about these innovative activities has come from the literature,
including articiu in journ and reports of research studiez,
thrc. azocc!ate;1 with te
activities anu t:Irvug:1 a cl,,ictionnairc developed for the purpose
of this study. It is zhc.::n as Appendix I.

Three categories of innovations have been somewhat arbitrarily
developed. In th first. ';:c dioculc diffrentiated r;.IffIn7
and further divide that ca;'-gory into norizontal dffferontiatcA
rtaffing and vertical differentiated staffing. We then describe'
Everal forms of tecIE-.01(4.7,y-dependent instruction, and conclude
PErt II pith four expIes of what we have chosen to call coon
earning_olans. Clearly, there is overlap among these categories;
their primary usefulness is that they made our job of describing
more manageable.

Differentiated Staffing

Staff differentiation in the public schools of the United States
is not a new concept. The purposes and manner of implementation
have undergone and are still undergoing change. The oldest
model of differentiation was teacher /principal /superintendent
with teachers being viewed more or less as interchangeable parts
which performed like tasks for like pay. Departmentalization
by subject areas offered a degree of specialization, but chiefly
in terms of the content with which each teacher dealt. The
adding of supervisors and specialists and, in about 1948, non-
certified staff as teacher aides and assistants represented
another type of differentiation. The roles were additive to the
classroom teacher and did not result, to any degree, in differentia-
tion of roles among teachers.

Team teaching was introduced in *the mid 19501s. While affecting
the way teaching is performed, it causes only occasionally differ-
ent job descriptions or pay scales for teachers. In other words,
in team teaching the differentiation is "horizontal" in nature --
different tasks but equal in value.

In the 1950s and 1960s, the National Association of Secondary
School Principals started a series of staff utilization studies
under the leadership of Lloyd Trump. By 1960, these had developed
into an innovative strategy commonly known as the Trump Plan which
promoted new ways of organizing students and teachers to accomplish
the teaching/learning tasks. The thrust was to utilize variation
in size of student groups depending on the nature of the learning
task -- large groups, small groups, and independent study --
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accompanied by flexible scheJuling (variable time allotted per
lcnihf; ecLtinuin"., its leadurshil) in
prorrnm refinercnt and lir.plomentaticn strategy in what is called

involviL6

The 1rnovntivT! in tc.sn t-nehinr, chiefly at the ele-
Lcht the L.ouels at :lucciry ic.cl,
have cf schools and also ly.:7e prepared the
way for nore radical experimentation in staff utilization in-
volving hierarchiai or vertical differentiation of teaching
1"d:13 -A n dep-rture freri the sir:ele :glary chedule. The
firJt such experint in differentiated staffing was conducted
in Temple City School District, California in 1968.

The U.S Office of Education itself has funded 24 model projects
which rc,gily me,:t this definition: "A teaching hierarchy with
extensive vertical and horizontal' differentiation of roles and
with job responsibilities keyed to a differentiated pay scale."
(11:8).

Supporters of differentiated staffing see in it possibilities
of overcoming some current problems in education.

1. Teacher Role Dissatisfaction

As teachers' competency increases, there is no longer
justification for instructional decisions being made by super-
visors and administrators further removed from'the clients and
little better prepared t.,; make the decisions. Teachers are de-
mending inclusion in instructional decision-making. Differentia-
ted staffing provides a mechanism for accomplishing this.

2. Lack of a Career Ladder

Salary increases the traditional school depend on
years of service and nuMbef of college credits accumulated, not
on the nature or quality of the services performed. Teachers
who wish to advance in their profession must become supervisors
or administrators. Good teachers should be able to earn as much
as administrators while following a career as a classroom teach-
er. It is recommended, therefore, as a means. of providing this
ladder by many developing differentiated models, that salaries
for some classroom teachers should be at least two times the
level of the lowest classroom teachers' salary.

3. Coat Effectiveness

The input/output model of efficiency is being applied
to the schools as educational costs increase. The educational



establishment'
scl-oolo nor- 1

'viuk....; a

s answer to quality improvement is to make the
r!-Lnr-nY.'y:!:1ve by nddinc7 "more of same." Staff

- ! use of para-professionals pro -
,,,....cnative to be tested.

4. More Humane and Individualized Instrnction

Critics -7,y that schools dispense leek -step edl-ca-
tion geared to ,fiddle class students who are print oriented
and academically lotivated. The students of the schools, as
well, are becoming more varied in their social background,
educational interests, and style of learning. Teachers, too,
vary as to the kind of student:: and content with which they
are most effective as well as finding thLmselves more success-
ful with certain teaching styles than with others.

in the section following, four examples of horizontal and two
of vertical differentiated staffing are described.

H.rizontal Differentiated Staffing: "3 on 2" in Hawaii

In Hawaii, our only state with a single unified school district,
the elementary schools were plagued with a double problem --
large classes of youngsters in contained classrooms and great
heterogeneity caused primarily by differing language patterns.
The solution created to solve the problem was the "3 on 2
Program." In this scheme, which is being incrementally imple-
mented, three teachers assume responsibility of two groups of
about 32 children each. In some situations there is an element
of differentiation in that teachers with varying backgrounds
are placed in the team of three so as to better match students
and teachers. Advocates of the plan say that this approach is
better than reducing the size of contained classrooms because
it creates settings in which professional collegiality can
grow and be beneficial to a specific group of learners.

The initial capital investment fpr the "3 on 2 Program" is not
as high as might be expected because in most cases a single wall
between two classrooms could be partially removed in order to
create a double classroom from an existing "egg crate" building.
The continuing costs are, of course, high because of decreased
student/teacher ratios. There is evidence in improved standard-
ized test scores that the program is justifying its costs.

A second example concerns the various flexible scheduling enter-
prises where the overall pupil/teacher ratio remains the same but
the ratio changes significantly given the task to be accomplished.
There are few formalized. expressions of this approach; there are
scores of informal ones since all teachers in some way or another
will vary the size of the group with which they are working be-
cause of the nature of the particular learning tasks at hand. At
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1-7r1. 7',eo1 rill ortr,r hnw, sr i!ler

in Lcience clu..;;e.;, or in csrtain advanced math classes and 1:trgur
ones in Physic91 Education or music. In the section of this re-
port which deals with differentiated staffing and later in thi:
section w:1Ln we will touch en team teaching;, attention is given
to the rore fom_l ways devised to change ratios depending on
task,

Pc . 4 - .! Tndivid-aliv rid T]cl'ien-

ti on ( (7,

IG: is a cbrr'rel-.cr-;ivo -;1-tc7 cf schooling at the elementary
level. The system includes a model of instructional program-
ming for individualized instruction, measurement devices and

LIcn 1-00e,d,c el,rIculum rateria1s, a method to brirp.
?.bout .o.e-sc:ocl relationships, and a program to
facilitate the adoption of IGE in the schools. This system can
be visuathed as folloas:

IESi-FlUCTIOAL PROGRA=G MODEL IGE,(

State t1 educational objectives to be attained by the student
population of the building atter a year and longer time periods .1/41--

in terns of levels of achievement and other performance related
to each curriculum area and in tends of other values and action 1

patterns.
1

TIT

1

1

V--_-__
Estimate the range of objectives that may be obtainable for sub-

I

groups of the student population.
1

J
NY 1

dAssess the level of achievement, learning style and motivation
1

1

level of each student by use of criterion-referenced tests, ob- I

servation schedules and work samples with appropriate-sized sub- I

groups. I

N7
I

li
Set specific instructional objectives for each child to attain I

over a short period of time.

1

Plan and implement an instructional program suitable for each
student by varying (a) the amount of attention and guidance by
the teacher, (b) the amount of time spent in interaction among
students, (c) the use of printed materials, audiovisual eater-
ials and direct experiencing of phenomena, (d) the use of space
apd equipment (media), and (e) the amount of time spent by each
student in one-to-ce interactions with the teacher or media,
independent study, adult- or student-led small group activities
and adult-led large group activities.

Assess students for attainment of initial objectives and for
setting the next set of instructional objectives.

Objectives not attained _Dr*,{ Objectives attained

IF '-

Reassess the student's 1 ir Implement next sequence
in program

I

I..

I

I I

I feedback La
MIMS J_L.. po. 41/ MMIN IMO

*Next page.

Characteristics
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IGE is heirs del,(,101)ed by the Wincnrsin Research and Developrtnt
Center for Cor'nitive Learning when, ruch of the oririnal rest-!rell
On learning, in.ltedeL.Ion, and jndividua3 differtncL continues 4,o

!1-(. . ( 1 ). T4 1.1 4 - re t'-. 1 *1-,- rr,--

gram is it ir; no.' seen in :Tore (,',0 schools in lh states.

struction, inciudInr., the Patterns of .;Paffinr so that in3truct-
ion.il pLtnnin.; and ipleL<ntation can occur.

orrangerent in which the program occurs is called the
multiunit school.

ORCAI:IZATIOI: OF 77,;LTIUTTIT SCHOOL WITH 600 FUPILS**

Central Office Staff

Unit A

1 Unit Leader

4 Teachers

1 Instructional
Aide

1 Clerical Aide

150 Pupils,
Age 5, 6, 7

IState Department of Education
Consultants

Iftincipal

Unit B

1 Unit Leader

4 Teachers

1 Instructional
Aide

1 Clerical Aide

150 Pupils,
Age 7, 8, 9

Unit C

1 Unit Leader

4 Teachers

1 Instructional
Aide

1 Clerical. Aide

150 Pupils,
Age 8, 9, 10

Unit D

1 Unit Leader

4 Teachers

1 Instructional.
Aide

1 Clerical Aide

150 Pupils
Age 9, 10, 11

* Copied From Individually Guided Education and the Multiunit
School A Publication of the National School Public Relations
Aiiii5-Eation, Washington, D.C.: The Association, 1972. p. 7.

** Copied From Individually Guided Education and the Multiunit
School A Publication of the National School Public Relations
AliTaKtion, Washington, D.C.: The Association, 1972. p. 8.



IGL's Ix7tcYlals are designed to :support the multi-
unit ori:mtlen. CurrlcuJur te1.11:7 are tlrezniy on 1,L,
het or are belm nrenared in readin, motivation, matheraticn,

Four tnciis cY!.r-(!. IC 7 curricui. development work ?s it
p) .;c t,(. Of in the ',:crk of

the intruction?,1 inp-ovement ccl:!mittees:

--Determining what is reasonable for children to learn
witln c_ven curriculur 731-c;

--Which children need to learn whatassessment tools
related to eacn curriculur area;

--Defining effective ways of teachine the skills or con-
cepts to be learned;

--Determining v,ays of knowing what each child has learned.*

Initial per pupil costs for materials are about $10.00 higher than
usual.

IGE has not identified a satisfactory procedure for relating costs
and achievement. Generally, the multiunit organization is being
run at the same or only slightly higher costs than traditional
organizations. Evidence, based on eight years of research indi-
cates equal or greater gains in achievement based on standard
instruments and significant gains in such important characteris-
tics as learner self-concept; attitudes toward peers, teachers,
and other adults; school morale; vandalism to school property; and
attitudes toward the community.

Horizontal Differentiated Staffing: NASSP Model Schools

The NASSP program has several basic goals including: creating and
providing varied strategies and environments to match individual
differences among learners and differences among teachers; to more
sharply define teacher roles (as distinct from aides and others)
and to cause the principal's role to be one of participant in in-
structional improvement work, leaving management functions to
others; to sort out essential learnings for students and to reduce
what is required thus allowing more opportunities for pursuit of
student's own interests; and to develop better methods of evalua-
tion.

*Curriculum theorists will recognize these four tasks as similar
to those proposed as basic to curriculum development work by
Ralph W. Tyler in Basic Principles of Curriculum and Instruction,
Chicago: University of dacago Press, 1950.
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Trump and Georgiades have described several characteristics of
the program:

a. Mu principal 61Je,IdJ three-fourths of his time
c ly with teachers to imurove initluct-

ion and le-rnit-1.

b. Differentiated staffing and other arrangements
produce changed roles for teachers.

1) Instruction Assistants (average of 20 hours
per week per teacher) oversee pupils, independ-
ent study, etc.; Clerks (average of 10 hours per
week per teacher) keep records, etc.; General
Aides (average of 5 hours ner week per teacher)
perform tasks not requiring competence in sub-
ject areas or clerical skills.

2) Teachers are scheduled an average of not
more than 10 hours per week with pupil groups
(2 hours with large groups, 8 hours with small);
the balance of 20 hours, mostly on school premises,
are.for keeping up-to-date, developing materials,
evaluating, conferring, and supervising.

3) Most teachers serve a new role as teacher-
counelor (helping about 35 pupils individually
to plan, schedule, and change their independent
study time and collecting information about each
pupil's progress and difficulties).

4) Teachers work individually in offices or in
groups organized by departments or on some other
basis.

c. Individualized learning nethods emphasize moti-
vation, continuous progress, self-direction, individual
scheduling, personalized evaluation, and attention to
personal needs and interests, while maintaining pupil
accountability.

d. Curriculum revision separates basic, essential
learnings from other learnings that mainly are approp-
riate for pupils with special talents and interests.

e. Improvement of teaching and learning requires
that money and facilities be utilized differently.

1) Financial input is analyzed in terms of
gains (product output) in the foregoing-items
fa,' lb,' tc,' and Id' (principal's role, teach-
ing roles, individualized learning, and curriculum
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rt \. ors: s nu: in those areas do
not alccessi,rily cost more.

r(-7-r'r--1 becercs le,rn-
c(rtcrs (bot?: Rinds: stlIdv and work) for

srn11--re:- ire7s and for teacher offices
and workrooms; n fcw spaces are needed for
large-group instruction (motivational prescnta-
tiens).

3) rf:orities for nsw construction or for pur-
cl,_se of plies Lnd cquirnont are based on
what will produce the most good for the most
pupils, i:. ter": of the goals of the teachinc--
learning methods in the Nodel.

f. Increased emphasis on evaluation is essential to
provide feedback for directing further improvements,
and to produce confidence in the changes. (10:109-118).

Clearly, new teacher roles are required in such a school program.
In some schools these roles are acquired by reducing the scheduled
class meetings per week in order to give teachers time for independ-
ent study and the development of materials for pupils' continuous
progress. In others, teachers are helped to develop continuous
progress materials for pupils to use, including adapting their
current basic textbooks, the development of "guidesheets" that
help students to become more independent, and the preparation
by the staff of a learning package so that they become familiar
with more sophisticated self-directing, self-motivating, self-
pacing materials for pupils. Also, teachers are helped to im-
prove their methods in conventional classrooms by helping teach-
ers to reduce the amount of time that they talk to the entire
class (hopefully, not more than 20%). In contentional settings,
attempts are made to increase the quantity and improve the quality
of independent study periods. In these periods, the emphasis is
less or credit material and more on audio and visual materials.
In many classrooms, instead of the conventional, and practically
useless, "recitation" or total-class discussion, classes are
being divided into groups for discussion purposes or for "buzz
sessions." Pupils are being helped by teachers in these con- .

ventional classrooms to learn how to discuss and to learn better
how to relate to each other.

Trump and Georgiades propose several new ways to use facilities
and money:

1. Reduce overcrowding by introducing more independent
study, large-group instruction (presentations), and small-
group discussion.



n) 1-1-7,0%'e a rail. between two elnsoroons nnd
suL.7titute cairs for sc:lool desks (nrranjed
in semi - circular fashion to face the presenter

on ,1c:.

now cnverr,d by a cl.rtnin or rrecn naint); thin
facilit;i 1.01,se twice as Llany pupils as in ccn-

. c.

h) Install two partitions in a conventional
classroom to produce 3 small-group discussion
roans, substitutIng chairs in a circle for
cc .cc._ clsks; thrlz (Lrranc,c=nt acf:c-odatc.:
50 percent nor° tmpils in the same space.

c) Change clasrooms into study and work
cent:_.rs for indpendent sc:lcdl]le more
pupils for some supervised study and work in
the community, with appropriate arrangements
for accountability.

d) Convert corridor, lobby, and cafeteria spaces
into independent study areas; pupils can walk
through such 'rcas while other pupils are working,
especially under flexible and individualized schedule
arrangements.

2. Make better use of the potential talents of the pro-
fessional staff:

a) When a teacher retires or leaves, use the salary
to employ clerks, instruction assistants, and general
aides.

b) Gradually increase the number of qvalified adults
that serve the pupils while reducing the number of
certificated teachers,. at the same time inereasinG
the time that teachers have free from scheduled classes
of pupils. (10:118-119).

An analysis of the model plan makes clear two important points. The
basic interest is not in saving money. (The article from which the
above was quoted is titled "Doing Better With What You Have "t
Trump admits that in the early steps of implementation, costs are
frequently higher because of expenditures for such items as build-
ing remodeling. Most schools, however, can function within the
normal financial support base even though a few do spend more for
basic supplies, salaries for non-certificated support personnel, and
for audio-visual materials and equipment.

Secondly, it is evident that no mention is made of hierarchies of
teachers or pay differential except between certified and non-
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certified staff. Some hint of long-range implications are in-
herent in the following suggestions for analyzing the present
school

1. In view of the fact that many studies now indicate
1 r-eff, concm.pd iol.k-

ing conditions than about higher salaries, how much work
are teacli_rJ doing now that could be done by less costly
clerks?

2. Toll ruch 1..ork are teachers doing now that could be
done by part-time in:-t,rnction ,ssistants, i.e., persons
with some tr:lini.ng in the subject -rield or grade level
of the teacher, but not necessarily as much training as
required for certification as LI teacher? (Examples of
such persons are housewives, college students, and re-
tired teachers.)

3. What are teachers doing now for students that stud-
ents could do for themselves -- if the students had the
time, the places, and the materials for independent
study? (Such an arrangement can save tea-EFer time and
energy while giving students more experience in "learning
by doing" and "responsibility for their own learning"
both desirable educational goals.)

4. Have the techniques of job analysis been applied to
the teaching group in order to discover what teachers
must do and what may be done more economically and effici-
ently by less costly other persons and/or machines? (10:119-120).

Vertical Differentiated Staffing: Temple City (California) Model

The Temple City Model was built around a hierarchial staff dif-
ferentiation concept. Dwight Allen, a key architect of the plan,
made two basic assumptions. First, that a variety of teaching
roles, based on task analysis, would result in more effective
staff utilization; and secondly, that the career ladder concept
would be an incentive to teachers to remain in the profession
and more particularly to remain in classroom teaching.

Table 2 shows the plan of differentiation which was in use in
Temple City in 1969-1971. (30:79).



TADLI] 2

Tempfe City Difforenticd Stoffing Plan
1969-71 (Model 3)

!-JnrIlt,nurC

Tenure

Tenure

Nontenure

MASTtiFt TEACHER
Doctorate Or

equivalent

SENIOR TEACHER
M.A. or eduiventJ

STAFF TEACHER
6.A. and C.lif.

Credential

ASSOCIATE TEACHE I i
O.A. or intern

100% teaching
responsibilities

100% teaching
responsibilities

3/5's staff
teaching

responsihilites

2/5's staff
teaching

resnonsibililies

10 Months
$6,500.0,000

10 Months
$7,50311,000

10.11 Months
$11 C00-17,':00

12 Months
015,6132.i.000

INSTRUC I IONtiL AIDE II Z5,0'.10-7,EN

INSTRUC1 IONA.L AIDE I 54.0n-7F.00

CLERKS $5.000-7,500

Several problems still remain unsolved in the Temple City
Model plan:

1. Some teachers, especially the older ones, feel
their status and prestige has been reduced.

2. Differentiated staffing did not necessarily re-
sult in differentiated instruction.

3. New teaching roles rend to be covered by adding
new positions rather than by redistributing tasks to
available staff.

4. The hierarchial structure tends to become more
rigid rather than more flexible as time goes on.

Those closely related to the Temple City work have concluded
that a major achievement has been the active involvement of
teachers in the decision-making process.

Vertical Differentiated Staff in : Mesa Arizona) Model

While the Temple City model was based on a new organizational
pattern or structure of staffing, the Mesa, Arizona plan is
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brsed on r, nrocen:1 model fro71 which staffin7 '.-atterns cm
e:ae:i:e. The :..esa :odcl is on these ideac.:

(1) te7.chinf. functions or roles should be based
on needs assess.:.ent of learners.

(2) :o permanent hierarchy of teacher roles should be
established; the roles should shift as student needs
shift.

(3) iiifferentir:.1 -pay is of scco.idary imcor'Janc.

(4) cr-1 "c1.1.tr..,t" (rti,'flent res,11tc) is more
important than on "input."

J.ZeZaharis describes the goals and objectives in this way:

General Goal: To specifically imrrove pupil per -
fornance of the 1,1esa Public Schools' proEram.

The L'.ission: To develop a more flexible and re-
sponsive staff deployment model..

The Desired Objectives

1. A new staffing model which

a. Is client-centered (roles are based on de-
fined student objectives and centered on tasks
to be accomplished from defined student needs);

b. Creates a model in which roles are fluid
(that can be changed in relationship to one
another as the tasks change and student needs
change);

c. Fosters a humanistic school climate conduc-
ive to learning;

d. Promotes a shift from teaching per se, to the
management of learning;

e. Provides a means whereby teachers can develop
a career in teaching as in other professions and
be paid commensurate with what they may earn as
administrators if promcted;

f. Provides a criterion of teacher salary which
reflects responsibility and performance of students
rather than solely time served or units accrued.
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TABU 3 (30:280)

Six Step System Problem Solving Model

System Analysis

Revise as Required

System ynthesis

1.0 2.0 3.0 4.0 5.0
Identify Determine Select Implement Determine
Problem Solution Solution. Performance
(from
needs)

Requirements &
Alternatives

Strategies Effectiveness

Probkrn ofication esolution

The Mesa Project requires school staffs to submit "bids" to
the Board of Education for achieving specific outcomec. The
"bids," or internal performance contracts, relate objectives
to real resources such as staff, materials, and travel. The
assumption is that if teachers are to be held accountable,
they must be able to control the resources for accomplishing
objectives.

Teacher pay is governed by a base commission with the provision
for increasing the baseline figure by (a) accepting responsi-
bilities and (b) being paid additional on the performance
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An evaluation of eighteen differentiated staffing programs
was conducted in 1971 (30:343-361) covering 976 educators
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(1,
in arree:;:ant with ele=ents covered under "ncroctuation

ur _.

portnnt; accountbilit:: zAco received hijh

(2) The planninc ce=ittee of all eir,htecn nrcjects
listed as a 7orl "r17::in7 effective use of avrilble
resorces within the stt:ff struct 1.):;

te7:chers adcr:Ilate non--:Irefessic,n1 help."
Other curls listed by 2/3 or more oc the project
nine cor=ittee v:ere:

a. Differentir.ting staff resnonsibilities based
on a breakdown of educational and instructional
tasks.

b. Providing each child with learning resources
appropriate to his individual needs.

c. Relating differentiated responsibilities to
salary differentials.

d. Providing continuo= and relevant in-service
training based on instructional objectives estab-
lished by the staff.

e. Insuring that decisions are influenced by in-
dividuals who will be called upon to implement them.

f. Increasing the staff's professional commitment
to the student.

g. Improving interpersonal relations skills in the
schools.
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.(3) -.!-3cetf; r-ree6 tl-nt they 1171ve only bezun to
attain the .:()Liio the:/- consider importr nt.

t!,c, en

e-Le. cLr3y of e%nerirAent-
.

(t)) it is nc,t !7nown -et whether students will lerrn
iilore under .1c ;Able stl'finr, but the iric-.ictions fx)
fr7' t: t wi_11 lc-rn

of ciLl'fel.cn&Lted
0: fl...!;:i-

b]c strifin7 althou;t1 on17 74, wish to wor:: in a school
. . z c CI

11:tr,.,ction. (30:351-352).

Differrnt7i_rted rtaffinr: does not ..!arantee greater econxaic
efficiL:ne:,-; in it tends to he norc e::nensive in the bc-
;innin7 tc.cauce of stsff tminin: costs Lnd the need
to re!7oo1 117sical freiliticc. Also, the ter.C.ency is to

new staff n.,77 plan to e;:istir.-; calLrier7 and
staffin: structures rather thrn to substitute i:A.medistely
ones that uight be more cost elective.

Technolocy Dependent Innovations

The use of audio-visual materials occurs or may occur in all
the innovations previously discussed. However, they were not
media or technoloeically dependent; that is, if the use of
the audio-visual materials was removed, the instructional
system would not break down. In this section, innovations
will be discussed that are dependent on one or more media
or on a technological system..

The term "media" is used to refer to those materials and de-
vices used in the processes of teaching and/or learninc. The
term "instructional technology" is defined as a systematic
way of designing, carryinG out, and evaluating the total pro-
cess of learning and teaching in terms of specific objectives
and employing a combination of human and non-human resources.
"Process" is an essential element of technology, but not of

.audio-visual materials.

There have been a fairly large number of studies comparing
the use of instructional television, programmed instruction,
computer-assisted instruction, film courses, and the like
with conventional instruction. The regearch shows fairly
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Ciosed-Ci.rc-it Tc1evf:7±on - i!7. shin7ton Cr=t7

Washinnton County, :Jarylc.nd has comrleted seventeen years of
continuous use of classroom television. The County covers
468 souare miles and contains forty-five schools and a junior
college. The schools are linked by coaxial cable to for a
closed-circuit television network. Six lessons can be sent
simultaneously. Lisny classrooms are equipped with two twenty-
one inch television sets. There is also some use of large-
group viewing of televised lessons. Such areas are equipped
with several sets or with large screens.

Televised lessons are used at all grade levels, although not
in all subjects. Elementary pupils spend as much as 13% of
their classrociA wc.tching'televisionlessons which vary
in length from thirteen to twenty-five minutes. Junior high
school pupils spend almost one-third of their time in tele-
vised lessons, but high school pupils seldom spend more than
10% of their time.

The studio and classroom teachers form a team. Both are in-
volved in planning the televised lessons and in the evalua-
.tion of them. They are paid according to the same scale, and
studio teachers are chosen from the regular County teaching
staff on the basis of experieLmte and ability. The television
teacher is relieved of all classroom routine, so that he has
time to plan his lessons with care and ingenuity, develop
needed instructional materials, and keep them up to date in
a way that the classroom teacher cannot.



A televised lessen, 1-.6::(sver, cannot meet differences,
so th- clasnroor toac],er using a teacher's guide plus his own
ingenuity, follows up the televised lessons in ways to meet the

. 1

tr-wher; for exam-0.e. to follow no
the eonvernat;onai frLnoh taught throu {;h television from Grades
3 tc :o, an,1
virnil Wr'shinrrton County schools have a fairly exten-
sive educational resource center to supply such items as slides,
art reproductions, tapes, records, photographs, and other in-
structional cids.

After tbe introduction of television, there was a noticeable
gain in stnint cchievncnt in rr.ost subjects taurIlt. This tms
true regardless of grade, subject, range of ability, or class

Yhc C(7.!:ty st?ff does not clair that tele-
vision was solely responsible for the imprcver :lent, but they do
feel that it contributed to the overall situation which made
the achievement possible.

Per pupil expenditures in the County including the cost of tele-
vision instruction compare favorably with those in the rest of
the United States. A report issued after the first five years
of the experiment stated:

The redeployment of personnel and equipment made
possible by television has produced savings which
cover the annual operating costs, and in terms of
duplicating in conventional classrooms what is now
offered on television, the County's savings are
substantial. Without television, the County would
require more than 100 additional teachers and a
budget increase of almost $1,000,000 to duplicate
the courses that have been added to the instruct-
ional program. This is more than three times the
annual operating cost of the television network.
For example, without television, it would cost
more than $250,000 annually to provide art and
music specialists for the elementary schools.
(15:2).

The redeployment of personnel referred to is related to the large
group television viewing mode in use in junior and senior high
schools. One example is cited:

....a junior high school teacher formerly taught
five sections of thirty pupils--150 pupils--every
school day. This same teacher might now have dur-
ing the first period of each school day, 120 pup-
ils (or four sections of thirty) in an auditorium
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for a large-group television lesson. During
the remainder of the day 1-c- might meet each
of these four sections, one by one, for class -
roc?:. - L.7 l .2:!oo] y,
VIP 11^s, in r'rfoOt, sect-
ions, whereas bcfore ne five; &nd yet

I., , :

keens records on only 120 pupils inst,,ad of 150.
Television thus thli,Q3 this teacher Lhe equivalent
of one and three-fifths "pre-television" teachers.
(19:19)

Computer-Assisted Instructicn

CAI is another promising type of technology with which we in the
United Static have 1)Lri cxneri:nentin3 over the past decade. With
the availability of more computer programs, more experience in
the development of software, and the lowering cost of the hard-
ware, the use of CAI, especially of the drill-and-practice type,
has spread from rural schools in Mississippi to large city school
systems. Probably the most extensive use of CAI is with the
Stanford University drill-and-practice type program in element-
ary arithematic, which in 1973 reached 19,000 students. Because
the work of Suppes has been long-term in nature and intensive in
.character, it seems appropriate to explore the Stanford University
experience before citing specific school experiences.

Stanford University Computer-Assisted Instruction Experiments:

Patrick Suppes and staff at Stanford University have had ten years
of experience with computer-assisted instruction. (23). The first
program developed was an elementary mathematical logic which was
closely followed by the arithematic drill-and-practice program.
During the ten-year period, these programs have undergone con-
tinuous refinement, the number of students involved has been
greatly expanded, and new subject areas have been covered. There
has also been some experimentation with some courses where the
total instruction was via computer.

The display device in use consists of a cathode-ray tube, commonly
called a "scope." It can display points of light in an area 10
inches high by 10 inches wide with 1,024 possible positions on
both the horizontal and vertical axes. In addition, 120 characters
may be displayed in five different sizes. It is also possible to
display vectors by identifying the end points. A typewriter key-
board is attached to the scope and may be used to send information
from the student to the computer. There is much reliance on
simple, inexpensive equipment. For example, teletypes are con-
sidered ideal for both experimental and catagogical purposes since
young children can operate them easily. To the teletype, if



- 25 -

required, can be added a headphone jack with - small gain
amplifier that can convey vocabulary of some 5,000 words.
With this type of equipmenT, which is used in the Stanford
reading program, the cost of a daily twelve-minute lesson
per student is about forty cents.

In 1966-67, courses were developed on symbolic logic and
modern algebra. These were self - contained, tutorial,
computer-assisted ilstruction given at a teletype terminal.
Very little group instruction occurred, but students were
able to ztio;,3 of a cl.a-f rA_:11,0t who was available
in the tult.'mc room. The following year, elementary Russian
was introduced again as a self-contained CAI program. Later,
a second year computer-based Russian course was added. Still
later, a remedial mathematics course for college students and
a tutorial program in computer programming was added.

In 1968, a CAI program in reading to be used by children in
Kindergarten through Gra&... 3 was introduced as an adjunct to
classroom instruction. It stressed the decoding aspect of
reading. The CAI lessons were twelve minutes in length, al-
though one experimental group used programs up to thirty-six
minutes per day, and the rate of progress per hour was equiva-
lent to that of the groups using three twelve-minute sessions
indicating that young children did not lose interest in the
task during the longer periods. 70% of the teachers in the
experimental group said that their children interacted well

. with the program and that they did not feel isloated or neg-
lected by the teacher.

One of the aspects of the investigation of the Stanford Uni-
versity Project had to do with the feasibility of teaching
mathematics and reading as an integral part of an elementary
school program over an extended period of time. In carrying
out this experiment, teletypes were used in some schools as
far as 2,000 miles from Stanford University. In other cases,
the connection to the Institute's computer was by ordinary
telephone line.

In the beginning, the Stanford CAI programs were developed to
be used in schools organized on the self-contained classroom
basis. In 1968, experiments started with revising the drill-
and-practice program in arithematic so as to be more useful in
a.continuous non-graded individualized school program. Suppes
explains this transition as follows:

The question used to determine what types of prob-
lems a child should receive on a drill changed from
'What grade is the child in?' and 'What is usually
taught at that grade level?' to 'What concepts has
this child mastered?' and 'What should this child
learn next?'
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Attention to the child rather than to the class-.
room resulted in a reorganitation of the drill-
and-practice material in elementary-school mathe-
matics into ungraded :fronds. The student, work-
ing on several strands simultaneously, begins at
the bottom of a strand and moves upward on each
strand as a function of his ability to perform
correctly on that strand. Since movement along
a strand depends on the student, the level of per-
formance on other strands creates a problem set
for one student different from the Problem set for
another student. Thus, unlike in the traditional
classroom, each student is solving a different set
of problems, and each set of problems contains
problem types from each strand appropriate to the
ability level of the student involved. (23:26).

Montgomery County Public Schools, Maryland:

Montgomery County is a suburban area near Washington, D. C. of
500 square miles with 197 schools and a student population of
128,000. In 1958, with a U.S. Office of Education grant, they
started Research into Feasibility of Learnings Employing Com-
puter Technology (Project REFLECT). The project now involves
.1,400 students in one elmentary, one junior high school, and
one senior high school. Subject areas include mathematics,
industrial arts, history, French, reading, English, science,
and teacher education.

Objectives of the project are:

(a) Identification, within the K-12 curriculum design,
of instructional elements appropriate for implementa-
tion by CAI;

(b) Assessment of the applicability of CAI materials
produced outside the schools for implementing the pro-
gram of instruction of the school system;

(c) Production of a limited number of "modular in-
structional packages" for use in CAI set-up, programmed
for flexibility in mode of presentation to meet the
needs of individual learners within the overall curricu-
lum design of the schools;

(d) Actual participation by students in the use of CAI
equipment and materials as part of the curriculum;

(e) Determination of the feasibility of using CAI facili-
ties for. testing and test development;



(f) Peterin-Ition of relative efficiency and effective-
ness of CAI in the learning. process; and

ef Y'n of C.'T In d17':cnolni: te
developmontal status of learner and teir necds. (?r).

T'ec J
project:

ti.y .1: of

"Modular instructional packages, consistins of computer-
assisted instruction programs with associatcd equip-cnt
and !aterl' 'cr czncejonecs lcdirj to
of specific I-C:avior21 objectives, are basically of a
single ecnc,:Tt typr_. 1:o nttenpt has been r:.ade to develop
entire units or courses or to fill specific time alloca-
tion s. r1:11-nrd ernloy n, variety of the prsently
known CAI techniques of drill and practice, simulation,
remote computing, testing, tutorial dialogue, and combina-
tions of these. Some segments include attempts to extend
these techniques and develop new ones. Modular instructional
pack,:ges with strategies for various student target popula-
tions, including some which feature learner control of se-
quence and duration, have been developed. flita collected
from the. use of validated segments is being used in identi-
fication of the role of computer-assisted inzitruction in an
individualized learning system." (25:19).

Storage units, input-output devices, a central control complex,
and a station control are used with student stations in the IBM
1500 Instructional System employed in Project REFLECT. Students
use instructional stations connected by cable to the computer and
its peripheral equipment. Instructional terminals, as the stud-
ent stations are called, consist of one or more of these compon-
ents: instructional display with keyboard and light pen, image
projector, audio equipment, and typewriter unit.

Experienced classroom teachers develop and adapt materials for
use in the CAI project. Teachers involved in the project are
provided with staff development opportunities. A team usually
consists of a teacher specialist End a number of supporting
teachers who devote 10% of their time to the CAI project and the
rest to regular classroom teaching. Specialized personnel such
as programmers are employed to convert the authored materials into
machine-useable form.

In the Montgomery County experiment, CAI is considered but one com-
ponent of a more comprehensive individualized multi-media learning
system design. Teachers involved in the experiment have found that
their role changes. They tend to depend upon the computer to pro-
vide diagnosis, drills, and tutorial materials and to aid them in .

monitoring student progress. Teachers are also relieved of diagnos-
tic and criterion reference testing and grading and much record-
keeping. In mathematics, the teachers are also relieved of much
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of the time previously required to write problems anl grade
practice work.

because CAI is "additive" in 1ontgomery County, it tends to
cO. _he Project -ana6e1%; (26ti-

r-,to i^ t- rer
week, it would add approxilnately 1u to the per pupil cost
of eduen.tien. of they recommend that, even
though CAI is effective, it should presently be used only
when (1) increased achievement cannot be realized without
it, (2) larr class sizes can cffsct some of the costs of
computer hardware, or (3) no other method of providing the
instruction is available.

Chicago, Illinois Public Schools:

In 1971, CAI was introduced into seven elementary schools in
Chicago. By the fall of 1973, 26 schools were involved and
the number will grow to 32 by February, 1974.

The purpose was not to replace teachers but to cope with a
rising teacher/pupil ratio, to personalize instruction, and
to extend teacher effectiveness. The first seven schools
chosen were from the poorest economic areas of the city where
reading achievement was one year below grade level or more.

Three curricula are currently in use: mathematics, grades
1-6; reading, 2-6; language arts, 3-7. The programs are
adapted for the Chicago hardware from the materials developed
by the Computer Curriculum Corporation of Palo Alto, California,
a firm in which Professor Suppes has played a major role. The
curriculua are organized in strands so that student needs can be
met. The reading strands, for example, include word attack, vo-
cabulary, literal comprehension, interpretative comprehension,
and work study skills.

In the Chicago schools, there is a CAI room where the display
terminals are used by students. A paraprofessional supervises
the CAI room and instructs pupils in the operation of the termi-
nals as needed. There are half as many of the terminals as there
are students because each student uses a terminal 10 minutes per
class period in two of the three curriculua or a total of 20
minutes. This is considered about maximum student endurance and
in ten minutes a student gets ave times as much practice as he
would get using a textbook or workbook.

When a student sits down at a terminal, he simply types out his
identification number, his last name, and the first letter of
the curriculum from which he needs a lesson. The computer re-
plies, on the screen, "Thank you, Johnny," using his first name
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for verification and personalization. And the lesson bc,-,Inz
The central ce-puter instantly selects the proper startin7
place for the lessondetermined by the student's achievement

- 1 n r : 2.11]

practice is tlie r-rstl-c*1 ,,.-'d. The oerrIter ray.e:; a-,r1I,Trchts,
checks the r,spoi2so for accuracy, evaluates the student's no-
', ( 'end

the next seouence. Students who do poorly on one req.!ence
migut be branched into a remedial sequence, while those who
do well are also branched into a more difficult sequence.
Materials are always desirned to give students the practice
they need to ; :et the objectives of the course.

A ITIVAC cenuter is us:-!d in Chicago. It is connected
to U1ISC0IE display terminals in the schools using telephone
liroro for to the ccntral system. There is currently
no audio component in order to keep the cost at a minimal
level. The system now in operation could handle 70,000 pupil
sessions weekly and could be available for community use after
school hours.

Teachers receive daily class "hard-copy" reports on each stud-
ent and periodic gain reports from the CAI system. These enable
teachers to monitor student progress, provide individual tutor-
ing as needed, and plan more effectively the class activities.

Results for the first year have been published (See Appendix II );
those for the second year have not been released as of the writing
of this paper.* Educators in the Chicago school system are pleased
with student and teacher reaction and with the results as shown on
the standardized achievement tests. As a concrete example, absentee-
ism has been reduced 13%. The Chicago schools plan to extend the
CAI service to include tutorial lessons, prepared by teachers and
subject matter specialists, which would teach concepts as well as
reinforce them.

Amortized over a ten-year perLod, capital outlay and annual opera-
ting costs total $76.25 per student for each curriculur area. If
a monetary value were put on the decreased need fcr remedial teach-
ers and on the fewer teachers required because of reduced student

*According to a telephone conversation with an individual in the
Chicago schools, the standardized test scores are still being pro-
cessed and will not be available to December, 1973. They expect
results to be better than in the first year as shown in Appendix
II ) because both students and teachers have become familiar with
the procedure and many of the technological problems were solved
which in the first year interrupted the computer lessons.
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failure resulting in repeating grades, the CAI system could easily
be viewed as cost eff6ctive.

Multi-Media UFar;c - Kirkwood Community College, Cedar Rapids, Iowv

This case involves the use of video-tapes, data processing equip-
ment, and concrete objects in the teaching of welding at the post-
secondary or trade school level.

Video taped demonstrations were employed so that repeat demonstra-
tions, so common in conventional welding classes, would not con-
sume valuable in.7,tructor time. That released time could then be
used for attention to individuals as they progressed through the
two basic learning units. These units, Basic Arc Welding and Heavy
Industrial. Welding, were divided into eleven modules. A student
was required to complete distinct steps in each of the modules,
demonstrating proficiency in the skill contained in that step, and,
in addition, passing a written test before being certified to move
to the next modular level.

A report of the project describes the unique way of tracking stud-
ent progress:

A progress chart was visible in the shop and recorded
the level at which each student was working. In addi-
tion, the time each student spent in the shop and his
attainment level was recorded daily on the individual
student's class card. The cooperation of Data Process-
ing then made poss:Ible a weekly printout updating the
instructors' information about each student's progress
and time spent in each step of each module. The in-
structors used this report as a check to see that any
student who spent a longer than average time on any
step received additional individualized attention.
( 4:14-15).

Four variables were examined during the project and the results
were compared to control groups using conventional methods. On
the first variable, student-time-consumption, those in the pro-
ject took considerably less time to achieve the objective of
learning to weld -- 190 hours compared with 261 in one control
group and 233 in another. On a second variable, dropout rate,
this was significantly lower (.05 level) for the experimental
group than for the two control groups. On an attitude question-
naire, students reported sufficient individual attention was pro-
vided; 93% felt the experimental method made such individual atten-
tion much more possible than in conventional settings. Per stud-
ent cost to the institution was $105.97 for the experimental group,
$203.74 for one of the control groups operating in a conventional
manner, and $183.25 in the second control group. A report of the
project provides a typical conclusion about high initial costs on
many innovative activities:



- 31 -

The cost analysis reported, here and earlier in-
cluded the income through tuition, the cost of
17-'7,, rods, steel, instructors! salaries, and ad-
ministration. However, it did not include the
cost of pu Lting the demonstrations on videotape
or the cost of the rc:ceivers necessary to show
them. It was assumed th :.t sufficient savings
on the variable:: present in all comparable
quarters would allow for recovery over a period
of time of the capital outlay required for the
experimental presentation method. ( 4:16).

System With iJininal Use of A.V. Individually Prescribed
Instruction

IPI is officially defined as "a system of managing instruction
so that each childts work can be evaluated daily and so teach-
ers can make assignments for each _nild which are tailored es-
pecially for him. It is a technologically-based system which
places heavy emphasis on the process aspect of technology and
relatively little use of audio-visual materials themselves."
( 6:27).

,IPD began in 1964 an experimental and developmental project in
one school. It has developed and spread until in 1972-73 86,8)42
students in 40 states were learning with IPI programs in mathe-
matics. (Data on the number of students in the reading and sci-
ence programs were not available).

IPI is a diagnosis/prescription system which depends upon se-
quenced instructional objectives, each of which is expressed
in behavioral terms. Pupils proceed independently with a mini-
mum of teacher instruction, the teacher using their time for
diagnosis of pupil needs and the writing of prescriptions. The
chart on the following page illustrates how the system operates.
( 6:29).
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The teacher spends his time in evaluating progress of individual
students, diagnosing needs, preparing individual learning pre7
scriptions, and in tutoring individuals. The system itself pro-
vides many materials for use of teachers in individualizing the
prescriptions, but since student needs vary greatly, the teacher
plays an important role in making the system operate effectively.
Teacher aides are essential to aid in scoring student work, re-
cording results, and in organizing and dispensing the instruct-
ional materials.
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The prescription sheet is the communication link between the
pupil and the tc:tc..-,er since it indicates the resources that
can be u7.ci in ebt linin7 r-intery of tY.e objective. There is
a heavy use of wori;s:loets, but, in some progras such as read-

ti,ere is also use of auulo materials, self-instructional
re.7,ders, :Itery bcf-)n, and r,conse sleets.

Research data indicates that students achieve as well or bet-
ter, even ones measured on standard tests, as do student: in
other classrooms. The IPI system has been tested with effect-
ive results on several minority pcpulations. James -Keel:or,
who was instrumental in the development of IPI, claims,

IPI technology will be able to reduce what is
being current-17 conducted during the whole school
day to much less time. It will be possible to let
children learn many of the basic skill subjects
anytime during the day. We are hypothesizing that
the typical school day can be reduced to one-quarter
of the time now spent on these things. This leaves
a school day in which we can begin to du many excit-
ing things. ( 6:36).

Currently, the use of IPI is more expensive than a conventional
elementary school program, but the costs are gradually being
reduced.

Open Learning Plans

Several attempts to be more flexible and open are now underway
in several U.S. schools. These attempts range from opening up
the dimension of time, to the creation of freer learning environ-
illents, to new laces and ways, to learn. Pour examples are in-
Marta here which relate to staffing patterns.

Year-Round Schools

There is a growing movement toward schools that are open for
longer periods of time than the usual nine months, even though
students would not necessarily attend for longer periods than
now. The motivation is primarily economic: Why build and main-
tain an expensive structure and use it only half of the time?*
Often, though, another objective is to capitalize on more normal
learning patterns by having students away from formal learning
tasks for shorter periods of time than the usual two months.

*Some make a more dramatic argument: There are 8760 hours in a
year;.achool is in session 1080 hours. therefore we use our
school buildings only 12% of the time. This is, of course, ridicu-
lous -very few buildings, public or private, are open for more than
1/3 of the time.



There are at least thee kinds of plans. In the first are those
in which a pertion 04' the st idont body is always on vacation.
Those inc.L.do th. "15/1_,;" pJ.-n, the "sta:zered quarter" arnce-
r-rt, and 41''s "4r--Irsser" 7n s'e'l
these tnc otioents are in sc-.e way divided into croups (pl:.ee
re.;id,Lce, o: clrfle.0_um desired, farily choice, or
r-11- .1) ' 'e- ! Irdie-. Tn t:
groaps "A", "-", _ettehd sci.00l for 9 1,eeks whilo for the
first 3 of 1Icse " ," gru,p vacations. "r" ret..rns
school with "A" and "u." and it is now "C's" vacation. And so
the cycle toes with 21,';' of the younr;sters always out. The

i p)an. is econerie--t:., se' col
o,. 'al outl./y have to be built for only of

t'oso to be at any rion time. In addition, these plars
offer nany of the sane curriculur and instructional advanto,es
as those year-rolind arrnhrwm(,nts institut(d for othoo
than cconu,ic puri-osos; described in the next two cases.

A second kind of year-round school plan are those designed to
promote individualization of the school program. These include
the "Multiple Trails Plan", the Clarion (PA.) College Modc-1
developed by Jo7-n Merlin (35) and the "Quinnester" Plan. in
these arrangements the variable of time has been manipulated to
allow for more attention to such factors as classes with reducrd
scope of subject matter, bringing about greater intensity and
dept%, because of fewer classes--opportunity to concentrate on
3 or 4 classes instead of 6 or 7, curriculur sampling, curriculur
and instructional experimentation, and reducing the effects of
failure by decreasing the investment of time for students, i.e.
shorter semesters.

The third category of year-round schools includes those that allow
and sometimes promote accelerated school finishing. The "Modi-
fied Summer School" Plan, the voluntary "Trimester" Plan, and the
"Continuous School Year" Plan are examples. In the latter a 210 -
day elementary school calendar is proposed which permits comple-
tion of seven grades (Xindergarden through Sixth) in six years.
Others of this kind allow students to opt for an additional time
block either for enrichment or to finish school faster.

Preliminary observations are that most experiments with year-round
schools have produced little actual savings and that teaching roles
or staffing patterns have not been significantly affected by the
innovation. Such generalizations, though, are premature because
there are at least three developments that cause optimism. It
appears that the 45/15 plan in Valley View School District,
Illinois, and in other sites is working to the satisfaction of
students, parents, and teachers and is taking place in buildings
and with equipment designed for only 75% of the student body.



There is re, son to 1,r-lieve that the plan would work well in
other colormiLities with similar attributes. Secondly, in the
Clarion Colic:6'e demonstration planned for several years and

went into the plannlr- and tic resources available) 4-c ]e(]:
for curriculur :Lit], an er,phasi.- 0.1 match'.
c'trricu2:: !. J. ,

promise is in Dade County, Flcrida Public Schoo3. and other
sites worlArf:; with the ,uin!.ustef Plan--again not for the
economic implications but for ootconez in terms of staffing
patterns anr1 instructioral and curriculur ivr.provement.

Appendix III chews a comparison of the various year-round
school

Infer al F..1'e:7"-'!cn

The United States is experiencing a renewal of the progressive
education movement of pre-World War II dais. "Open schools",
"flexible education," "informal education', are words typically
used to describe new programs related to that thrust. Its
historic roots are from Rousseau, Dewey, Montessori, and Sir
Henry Hadow, author of the Britich report which began the in-
formal movement in that country in 1924. Today's movement has
taken the strands begun by those philosophers and practitioners
and added to them the work of several learning theorists, most
notably Jean Piaget; curriculum innovators such as Jerome Bruner
and others; and observers of the larger social scene who could
bring public and intellectual support to the movement--Charles
Silberman, Joseph Featherstone, Lady Bridgit Plowden, and others.

The most notable experiment in bringing about wide spread use of
open education in the United Stataa has been the state-wide
program in North Dakota. This program is based on a massive
teacher re-education effort designed to change the way in which
schooling is conducted, and to upgrade the formal education of
teachers. Accomplishments include higher attendance levels,
decrease in discipline problems, increased student interest,
and gains in reading, math, science. ( 9:15).

Other approaches at the elementary level include the John Carey
School in Richmond, Virginia, where the type of schooling pro-
vided is based on age characteristics with the amount of freedom
governed by age and readiness levels; those in Dallas, Texas
characterized by their open resource center in the middle of the
building with books, audiovisual material, and home-like surround-
ings; and the World of Inquiry School in Rochester, New York where
the curriculum is pursued in an informal, culturally balanced set-
ting using a form of the core curriculum approach. There arm
several high schools in the U.S. maintaining somewhat the same
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objectives as other sdhools but trying to be more effective by
providing an informal setting. John Dewey High School in Now
York City, for exanle, has most of its Academic program in
mini cuurses in whicri students can progress as fast as they
arc reininL; time they arc able to pursue
thc'ir interests in ii:aenendent study or in other informal
ways.

The objectives of informal education discussed here are essent-
ially those of traditional schools--sl,ill development, citizen-
ship education imnroving abilities to co=unicate, do eloping,
competency in and regard for the arts, and helping students be-
come life-long learners--although in the informal school there
is often more attention given to the latter. The chief differ-
ences of informal schools is the organization of the classroom,
the learning activities provided for students, the sequencing
(or non-sequencing) of the curriculum and the role of the teach-
er. The nature of these differences can be summed up by
Silberman's recall of a Chinese proverb: "I. hear, I forget; I
see, I remember; I do, I learn."

There is a marked difference in the appearance of an informal
classroom from that of the formal one. Pupil desks are replaced
by tables large enough for the group work of several students or
for the large project activity of an individual; children work
independently or in small groups, many of them exploring various
learning centers around the room; the teacher's desk is unobtrus-
ively placed in one corner; there are materials--books, different
sizes of paper, science equipment, art supplies--everywhere; and
the children are freely talking to others as they engage in their
work. The activities of the students range from independent work
on various sill development exercises to large group work designed
by the teacher to develop a concept in social studies or to pro-
mote a kind of artistic expression.

Less attention is given in the informal classroom to curriculur
sequencing; more to developmental growth patterns of individuals
with special attention to the various stages of readiness each
has for a given curriculur objective. Teacher's role, then, be-
comes one of diagnoser of individual learning needs; selector
and arranger (often with the student) of ways to acquire the new
learning; and record keeper, evaluator of each student's progress.
The teacher seldom lectures or clans learning opportunities for
whole groups. He would never establish groups of youngsters on
along term basis. Instead, small groups of students would be
brought together and taught a commonly needed skill such as a
kind of punctuation. At other times, children would meet to-
gether who had a common interest such as doing a mural painting
or writing an original play.
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Informal education of this kind discussed here costs no more or
less than more traditional forms of school. There are no spec-
1,1 ccls]J ':Ls be cx.1,-:nsi':r. Also,
there is ro evldrnro tThit buildln(7 built specially for infor1-1
education costs more than traditional "egg crate" ones. (As a
21,,t1;oy. e: 7_ilas, ILx-,s se:tols built foa G' L.ii edllr.a-

tion have cost $20 per sauare foot, while traditional ones have
cost $25.)

Most in form2.1 classrooms use more expendable instructional
materials ti-,J11 the typical classroom. There can be balancing
savings, thou ;h, since materials such as workbooks or class-size
collections of textbooks would not -Je appropriate purchases for
an informal classroom. Many informal classrooms have aides but
their costs, too, are often balanced out by larger class size.

Schools Without Walls

Growing from the same traditions as informal education is a
relatively new phenomenon on th..! American educational scene.
schooling without a building. The intent of this movement is
to bring about sigi,ificant and basic changes in the way in which
school is conducted.

A significant change proposed by.the proponents of this form of
schooling is the source of educational objectives--the student
himself. In many of these schools, students are trusted to make
their own decisions about the kind of education they wish to re-
ceive and the way in which they will acquire it.

In Philadelphia's now famous Parkway Program, students made the
first and most basic decision, whether or rot to attend this
school. After that, the student must choose everything he does
within the program. If he does not make a choice or cannot make
a choice, then nothing happens until he does. Through a system
such as this students learn, with the help of advisors, to make
decisions--hopefully with increasing skill--and to understand the
process through which one goes to make such decisions. In the case
of Parkway, there is a rich variety of choices E:vailable to the
students, for he has the whole city from which to choose his
teachers and his curriculum. If he wants to study journalism
he does so at the metropolitan newspaper; if he wants to be an
artist he works in an art museum; .;,f he wants to learn a business
the staff of the school will help him to find an appropriate re-
source. In short, Parkway created a learning community with its
structure being provided by student choice and tutorial groups.
These tutorial groups, consisting of approximately sixteen students
who met for a few hours a week with a faculty member, provided
personal encouragement, support and counseling, and a place where .

special attention could be paid to the basic skills of language
and mathematics.
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Parkway had over a hundred cooperating agencies. Some of them
were the Academy of Katurn1 Sciences, the Atlantic Richfield
Company, the Convention and Tourist Bureau, The Film Media.

the 11;urance
Co]::-ny of apy Service, Inc., Philadelphia
ruF;c'l or Art, P.--1adr,:lrhit rhiladelphLt Zoo,

0,,eze, and Une Weinstein Geriatrics Center.

Ln fiscal year 1970-71 the Parkway School ran on an annual per
student cost of $720--about the average cost per student in
Philadephia for that year. Other schools, however, have costs
not reflected in that average -- primarily the school building
itself. That cost, according to estimates in 1971, for a two -
thousand- student building in 1-nilad211)hia would have been twenty
million dollars; but since the amount would have to be borrowed,
it would have actually cot the tL,:ayers forty mthion dollars.
Also, these figures do not include heating and maintenance, which
in Philadelphia cost about $100 per student per year. Parkway
used virtually none of this money since it had little space to
maintain and operate. fittendance during 1971 was at 89 percent,
somewhat higher than the usual rate of attendance in Philadelphia
high schools. (Although, this figure may not be very reliable
because of the nature of attendance keeping procedures at Parkway.)*

Obviously, there is a tremendous difference in the tasks of the
teacher in a setting such as this. He must, as required, help
students articulate their needs. On other occasions, the teacher
acts as a guide to those resources which help students meet their
needs--sometimes filling that need himself but often finding other
sources of help. And the teacher must also be an independent
observer of the student, acting as a friendly critic and counselor
for the future.

In at least two experiments conducted in the United States, the
Parkway Program in Philadelphia and the Home Base School in
Watertown, Massachusetts, there is firm evidence that pupil
achievement as measured by the usual methodology either remains
constant in these freer schools or is improved. This is particular-
ly true when one looks at the success that Parkway has had with
former dropout students.

On other measures, such as student interest in school, feelings
of satisfaction, and 'desire to pursue more advanced education,
there is very strong evidence that the efforts of those who would
open up the school environment are being successful.

An Open Learning System on Television

In the Fall of 1969 a television show designed to systematically
develop young. (3-5 years old) childrents readiness fqr reading
appeared in the United States. "Sesame Street", in 1972, was
being viewed by nine million children. A total of 130 hours of
*These data taken from The School Without Walls, bibliographic
entry 28.
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instruction was prenared at a rate of less than 1/2 cent per
student hour. Longitudinal research has shown that television

Lu an ] t for tc.ac f7,11c!
and ski.1 ls, such as rco7nizin7, and labeling letters and num-
erals, and more complex higher cognitive skills, such as classi-
f (Ita of criria. An il.)ortant fiLd-
ing of the preli7inary research was that the program did not
require formal adult supervision in order for children to
achieve the program's objectives. Since most of the youngsters
who viewed the progrm wore pre-school age, this finding has
led many to seek greater use of the television medium for direct
instructional experiences outside the school building.

Children's Television Workshop, producers of "Sesame Street",
in 1971 nut "1:lectric Cc):72any" on the air for young school age
children--especially those with reading problems. In its first
year four million youngsters viewed the show (2 million in school,
2 million after school) and in its second year six million stud-
ents participated. Again, per pupil expenditures per hour of
instruction are very low because of the tremendously large view-
ing group. (13)

Extensive research indicates that in the 19 curricular areas in
which the show worked viewers scored significantly higher on
standardized achievement tests (appropriately called 'the Electric
Battery') than did non-viewers. These gains were not restricted
to the target population in the lower grades (higher grade young-
stars insisted on seeing the show, too). Fourth graders, for
example, gained significantly in their ability to punctuate.

The teacher's role in the classroom in which Electric Company is
used is one of preparing youngsters in advance for the exercise
they will have with the show and doing follow-up with new learn-
ings after it is over. Materials are available to help the teacher.

Appendix IV provides additional research information about
Electric Company.

Part III: Conclusions and Implications

The principal method used to try to improve school quality in the
quarter century following World War II has been to reduce the num-
ber of students which teachers meet each day. For example, the
student/teacher ratio in elementary school in 1955 was 30.2 as
compared with 24.4 in 1972; for secondary schools the student/
teacher ratio in 1955 was 20.9 as compared with 18.9 in 1972.
Since teacher salaries constitute the largest single budget item
(approximately 75%), it is increasingly difficult to bring about
school improvement in this manner. Ina medium size school dis-
trict of 50,000 students it would costal /21/2 million dollars in
salaries per year to reduce each class by one.pupil; in a large
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district it would, obviously, cost millions. In the United
States, where school costs have risen much faster than the
Gross national Product, it is almost impossible to get approv-
al for such an investment even if all data supported the
addition.

There :L 11-1 in erest in hig:= productivity in e.sle-.ton, but
the search for ways of achieving t.iis has altered in the past
decade. As the selected innovations reviewed in Part II make
apparent, the focus now is not on increasing student/teacher
ratios or on cost-effectiveness per se but rather on improving
the quality and effectiveness of education at the same or at
moderately increased costs. This is caused by a number of
societal factors. The USA has moved from a time when there
was a shortage of teachers to an oversupply (given our present
staffing and use patterns) ; from weak teachers' organizations
to very powerful ones interested in protecting members from a
labor point of view; from relatively hig federal support of
innovative practices to very little federal support; from
experiences with innovations that were expected to become wide-
spread if they proved dcsire.ble to the concept of alternative
schools or a variety of offerings to the public; from the goal
of raising the general qUality of education, particularly as
it pertained to factual information, to a concern with more
humanistic values such as cultural identity, equalization of
opportunity for minorities, individualization of instruction,
and socialization techniques.

In order to help clarify the distinctions and features of the
innovations described in this paper, the authors have developed
a table which, in a generalized way, compares several innova-
tions on four variables. (See Table 5). A study of the chart
reveals that the first decision needed when considering install-
ing an innovation is ape of purpose: are the present goals and
objectives acceptable? Are new ones to be substitute? Are new
ones to be added on? Is the total school population to be
affected or only a particular segment? Must the innovation be
achieved without increasing costs or can the "value added" be
financed through increased costs? An innovation may fit some
conditions but not others.

Conceptualizing school problems and building solutions that match
need is the important first step in improvImg educational quality.
The table of comparisons is a rough first attempt to demonstrate
that the "innovation pharmacy" is not empty, that we can begin
to correct school problems more rationally by selecting approp-
riately from the growing number of tested options --particularly
when we are better able to match problem and solution.
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Conclusions

The authors believe that the innovations reported and others
studied in the preparation of this paper would support the
following; conclusions:

1. Rcducin[7 class size does not necessarily improve
learning results; some goals can be achieved as well as in
large group situations as in smaller ones -- although not all goals.

2. There are often less expensive ways of increasing
educational effecivencss than by reducing teacher/student
ratios, especially when cJass sizes reach a mean size of 26
to 30 students.

Educational Turnkey (121) has made an interesting study con-
cerning how much of 25 types of resources would have to be
changed in order to affect a 1% change in the school district
budget (See Appendix V ). The most expensive change is to re-
duce the pupil/teacher ratio, with changing teacher salary
being almost as expensive. On the other hand, increasing ex-
penditures for such items as instructional materials and equip-
ment has little relative effect on the budget.

3. When innovations are installed, they tend to change
goals and the basis for determining auality rather than to bring
about improved ways of achieving current goals and objectives.
For example, an effort to reduce the failure rate might instead,
or in addition to, bring about individualized instruction or a
more humanized curriculum. Innovators should anticipate that the
schools have a way of taking innovations in and changing them in
unanticipated ways.

4 The initial cost of an innovation tends to be higher
than what can be expected once the innovation has been estab-
lished. Studies of the introduction of computer-assisted in-
struction, individually-prescribed instruction, informal educa-
tion, differentiated staffing all show that there are costs
connected with minor remodeling; the purchase, lease, or prepa-
ration of materials; in-service education costs; consultant
services; and the like. One surprising factor, at least to the
authors, was the comparatively small amount spend upon upgrading
teacher competencies when innovations are introduced. One study
made by the U.S. Office of Education relative to a differentiated
staffing innovation showed that about the same amount is spent
on in-service training as ol teacher substitute pay and much less
than on paraprofessional fecs.

5. There is a tendency, when innovations are introduced to
hire additional personnel already possessing new skills rather
than to retrain the current staff and reassign theni to new funct-
ions.
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6. In the United'States, there is more interest in and
acceptance of the concept of increased teacher productivity
and improved work.ir7 conditions for teachers than in reducing
the student/t(,acukc

7. Inherent in mmy of the innovations are the 1,effinning
steps toward 1:,ore effective staff utilization although this has
usually not been ted as a primary goal of the innovation.
For example, the TGE program, with its curriculum development
and instructional delivery system, is causing greater attention
to be paid to discrete teaching tasks and that attenticn to basic
considerations about teaching and learning will bring about more
efficient staff utilization.

8. Innovations may benefit the schools in important but
indirect ways such as raising the level of student motivation,
reducing the failure rate of students, thereby decreasing the
need for reteaching, remedial teachers, saving student time,
improving student attendance in school.

9. Innovations such as those described here have increased
the number and complexity of instructional decisions. Time and
training need to be provided for teachers as they make more of
the basic instructional decisions. Fortunately, this new decision -
making responsibility is coupled with the recognized need for
learners to have an increasing independence and to not be so
closely supervised, at least by certified teachers.

Implications For Policy

The authors of the paper believe that there is inherent in the
U.S. experience with innovations, particularly those affecting
staff utilization, some valid implications for policy.

1. Use of Teacher Aides to Perform Non-Instructional Tasks

By non-instructional tasks is usually meant such assignments as
playground supervision, monitoring study halls, athletic events,
and social events; filling out forms and reports, typing tests,
and reproducing these, inventorying supplies and the like.
Studies vary in the amount of non-instructional time which teach-
ers put in, but in all of them it is a sizeable amount. For
example, in a recent study done by Gerald Krunbein (30:305-329)
of high school teachers in California, it was shown that approxi-
matel;r one-fourth of the tmcherfs total time was spent execut-
ing iron- instructional tasks. On an average yearly salary of
$11,318, this meant that the per-teacher cost of non-instructional
tasks per year was $2,877.99. It is obvious that even if para-
professionals were paid as much as five dollars per hour, some
savings could be made in salaries and it is reasonable to assume
that some of the non-instructional tasks could be performed by
people paid as well as two dollars per hour.
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Many of the non-instructional duties, when performed by teachers,
require the payment of extra compensation about the contracted
sal r"' 7. Over ono-thil-d or
agreements on file with the NEJ\ Research Division contain pro-

grantir, extra compensation fur a variety of extra duty
;. 1.,,:.nds 4r r-:711. cost even l':!na'v for hand-

ling non-instructional tasks with certified teachers.

2. Criteria for Selecting Appropriate Innovations

After the p;oa]s, for an innova'Avo practice have been established,
it wi]l be found that some kinds of innovations will accomplish
the ET,o-Ils much less expensively than others in a given situation.
(See Appendix V and 24 in bibliography). Factors that must be
concirThrerl include: (a) the cost of initiating the innovation;
(b) the availability of the materials to support the innovation,
and the cost of these; (c) the size of the student population to
be served; and (d) the degree of diversity and decentralization
within the school system.

In a highly decentralized educational system, it is difficult to
implement a large-scale change even though it would prove effect-
ive. This is a major reason why such innovations are more diffi-
cult to implement in the United States than say in Samoa, El
Sa7lrador, or Niger.

Capital intensive innovations are efficient only in large-scale
operations where large audiences can be reached, or at least the
software has been developed outside the school system so that it
is not necessary to add its development to the school operating
budget. Examples such as the following will illustrate this
point. The cost of radio ranges from one-third cents to four
cents per student per hour. The low end of the scale would re-
quire several hundred thousand students whereas the cost for a
few thousand would easily reach the higher end of the cost scale.
In a comparable way, the cost of instructional television is said
to range from 1.5 cents to fifteen cants per student per hour.
The low end of the range would require an audience of close to
one million students. A rule of thumb for computer-assisted in-
struction is eighty-five cents per student hour if the terminal
is used 2,000 hours per year.

3. Application of the Middle Management Concept

As has been pointed out, the greatest opportunity for reducing the
cost of education would arise from increasing the student to
certified teacher ratio. Also as has been pointed out, inter-
personal relations tend to suffer as the student/teachr ratio
increases. There is a difference of opinion concerning the effect
on cognitive learning. Innovations have been undertaken which
would tend to decrease the number of certified teachers per stud-
ent population while increasing the number of non-certified adults
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in contact with the students. In the NASSP or Trumtl Flan. the
role of the school principal was changed so that a great(/' per-

- 4.`r Of Ir ttn nct'ons
of inv,tructio:. crnIrled with horizontal differentia-
tion in the f:1( of eLrti.ficd t(ac:gerz and the addition cf
t;( . 1",
City and 1,:f7,sa differentiated staffing experlments, certified
teacher.; are 3rran,';(,u in a nierare],ial pattern so tht a rliddlL
management function emerges. This pattern can also be seen in
the -11T_ roAtiunit school where senior teachers take on middle

--nt (lc) also s
notion t! .at "riddle level ranar-erertt concept holds con-
sidcrablc prc-1.;c if arr'ici to el lontion.

-0 TT7e of (rte, 'i t,'d Tn7ostnrtn

Improved use of capital investments such as buildinr,s, materials,
and equipment could not only effect teacher roles but result in
greater productivity in and of themselves.

We have already seen that the concept of the year-round school
has implications for more cost effective use of buildings, ecp7in-
ment, and materials. There is also a possibility for teachers
that so desire to increase their annual earnings as vell as to
provide opportunities for teachers that wish shorter teaching
terms than a full year.

We need more practical experiences with the schools without walls
concept, particularly as it can be adapted and also combined with
other ideas such as year-round schools.

Another example of the way in which capital investments can change
teacher tasks is through the use of the computer to reduce the
teacher time required for grading, diagnosis, record-k'eping, and
the like.

Incentives to Schools to Experiment With New Teacher Roles
and :Staffing Patterns

There are some types of activities which hold promise for encourag-
ing educational institutions and teachers' associations to view
experimentation with teacher roles and staffing patterns in a
more favorable light. Among the many that could be mentioned are
the following:

1. Involve teachers and teachers' associations in the
planning for innovations. Become more definitive about teacher
role in decision-making -- insuring its place at the instructional
level and at planning stages.

2. Provide adequate in-service education and professional
development both before the innovation is introduced and during
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the implementation stage. Emphasize an individualized approach
to this kind of teacher career development.

3. If adjustments are to be made in the number and/or type
of staff employed, mai:0 the adjustment by attrition rather than
by r-nlconnt cf to2n niTiy on tsr,e staff.

4. Proviae funds from outside sources to cover the added
cost of initiating innovations. We have found that in the
United States very few major innovations are introduced without
this stiulation of outside f.;nds. In past years, this has
frequently come from the U.S. Office of Education or the private
philantropic foundations. Matchinff, grants are often a good plan,
particularly if these are extended a three-to-five year period
and diminish so that the total cost of the innovation is covered
by the school district by the end of the initial phase.

5. The development of expensive software with federal
funds provides ar incentive to schools; television programs,
CAI programs, and the like are exceedingly expensive and none
but the largest communities or the wealthiest schools can cover
the cost of developing such software in their annual_ operating
budgets.

6. Some favorable experience has accrued in the use of
performance contracts for teachers within a school system as
opposed to the bringing in of an outside industrial firm (some-
times called bidding); also the use of voucher systems within
the public school system has, in the one situation where this
has been tried in the United States, provided an incentive for
the provision of alternatives witnin the school system.

7. Innovations which cause teachers to feel more productive
and professional have a better chance of success than those which
tend to not affect that variable. Examples of favorable innova-
tions might be those that tend to "turn students on", reduce dis-
cipline problems, produce the necessity for re-teaching, relieve
teachers of non-instructional tasks, and the like. Also, inno-
vations which reduce teacher/student encounter time have a greater
chance of success.

In Conclusion

Much has been written about the recent criticisms of the schools
in the United States and it is true that both the public and the
education professionals are desirous of an improved educational
program. The criticisms should not be taken, however, as a loss
of faith in the schools per se or in teachers. A recent Gallup
Poll overwhelmingly reports a belief by citizens in the United
States that schools are better now than when they attended. Also,
respondents listed teachers as one of their "favorite things"
about schools. Lack of proper financial support is seen to be a
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pressing problem, so that one can predict that in the future
in the United States, there will be increased interest in pro-
ductivity in education. In fact, this productivity will be
reached not through the hiring of fewer teachers but through
efforts to maku tL,:.chers more productive through the use of
non-certified staff, improved middle management concepts, and
the use of technology.
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APPENDIX I

Copy of One of the Completed Questionnaires Sent
to Directors of Fifty innovated Programs

We arc helping the OrganLation for Economic Cooperation and Development (01.1-11
look at the effect of innovations on teacher roles and staffing, patterns. Wy
understand that you have an innavation in your school (1 that h.ould he ust.H1
to be included in this study. The innovation has beett lesAriliyil tertis !eitn..,rI

'11\

through individual contacts or from the literature) asNO.C\ 'X',%t ;,; ',1, ,A,...

.)
.

Would you help us by completing this informal survey on innovations and effe::
on teaching roles -- it should not take too much of your time -- and return it
to us in the enclosed envelope as soon as possible. We would like to begin to
pull the material together very early in September; your prompt response would
be appreciated.

In Part IV of this form, we ask if you can send us material in addition to that
which will be contained in this survey. It would be helpful if that materk.11
could accompany your reply.

Thank you very much for your assistance.

Anna L. Myer
Robert M. McClure

I. Status Information

Person Reporting: (114..,- ,..t.
:f

Name of School District: .e./..1e. Approximate Number of StudentsV'evc

Approximate Number of Students Affected by the Innovation: _5-'40 0
t..

Is the Innovation in One'School, if so, Name of.the Building: . , es;ir 44(e.(
t

Intent of the innovation you are reporting on this survey (you may check more than
one of the following):

tiolTo affect content: math, social studies, language, and the like.

[14'''..To affect the process of teaching: inquiry, programmed instruction,
problem-solving, and the.like.

ve-To affect particular factors in student/instructor contact: team
teaching, tutoring, off-campus programs, content specialists,
differentiated staffing, and the like.

WTo affect the vertical organization of the school: multi-grading,
non-grading, individualization which allow time variations for the
learner, year-round schools, and the like.

11e-70ne that focuses on development and/or use of new materials: creat-

ing a media development center, new instructional materials in a
curricular area, and theike.

[U-" To affect interpersonal relationships: counseling, developing help-
ng skills, participatory goal setting, and the like.

Other generic descriptions of intent no covered by above:

er.c ter et""d-er
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Other corrInnts that would help us to better understand the nature of the innovation
you are reporting:

1: Age level(s) tor.which the innovation is intended:

2. Is it designed for a particular group within the student body? e41,

Children of the economically deprived

[1.-r "Gifted" children

1--1" "Slow" learners

[:.1" Physically handicapped

N/' All students of a given ago range

[ ] Otiter:

3. What motivated your school(s) to initiate this innovation:__

4. Was the staffing pattern affected by the innovation?
If so

:

please describe

A24e r I 1 2

S. Comments other than those above that describe your innovative practice:

r941.,,"
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Ill. Allocatino. IN,0nrces

Using only the criterion, "wisest use of available resources," please convent
on the&nnovation:

A. Vould the innovation,
pupil expoulitures?,

B. If yes, could you est
would be?

=lespread through your school(s), affect per

irate, rather precisely, how significant that tffc.,:t

C. Have ways been devised to assess the "cost effectiveness" of the innova-
tion? If so, could you describe them?

. e ( 1:
. .. .

4: Lie -, 4-1 Le Z e.t.e.

Ir'

,

'

(4" :.-..

--1.--)

et-4.,.. .-.C .C. , ;.,) li/--?e.t4,..474.)1 ...44.4:'.: v i s.til

24

A % -j,..

7 .

-

--

.

1,,vc i'li. - / ".. 4./-t-t- - - . t.e . -1-ii.ti'l.,z'

.11

IV. Acquiring Further Information

A. If we need further information, may we bc.in touch with

Address:

< s-

Telephone: 4,/ 2-

(Arca Code)

B. If we need further information which teachers in the program can best
supply, may be contact them?

V14214:div.

Address: Address:

Name: C.:

Telephone: Telephone:

C. If there arc printed materials about your innovative activity available
and they can be easily included in the return envelope provided for this
survey, we would appreciate your sending them along. If not, please list
the titles, address for requesting them, and price below:

Again, many thanks for your help.

C
Anna L. Hyer Rbbert M. McClure
Development Coord nator Field Coordinator

Instruction and Professional Development, National Education Association,
1201 - Sixteenth Street, N. W., Washington, D. C. 20036
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APPENDIX TV

far "Th2 Electric,
Compz-ny," onowils 1.`:e of:cn put to her
and Ow stall of Cie. C.,1.11(sn's l'.'cl1;stw by
classroom tcachais. tier answors arc on sevoral
nationwide sludizt unci:.rt;-.1.cn for C.;7Til by irtn';-pendent
testing and sury::1, organi7--ions and CTW's own re-
search in classroon, utilization of Iii reading series.

1.1:r -iy eeeel in clee7roozre?
A. Yes. A nationwide survey of the program's utilization
in schools indicated The Electric Company was watched
in nearly 23 percent of all elementary schools in its first
year. During t` ,e second season a foltowtip survey indi-
cated that 34 I rcent of all elementary schools are using
the show.(lt is significant that only 51 percent of all
schools have TV sets.) Total audience for the program
jumped by . D percent between the first and second
years. The Children's Television Workshop estimates
that six million :hildren, including preschoolers, watch
the show regularly.

2. What has been the recponce of teachers using The
Electric Corapeny?
A. According to the Herriott-Liebert survey,* some 85
percent of teachers using the show in the first season
reported a "very favorable" overall opinion of the series;
43 percent of this group, said that their opinion was even
more favorable at the end of the year than when they first
saw the program

3. Are children enthusiastic about The Electric Com-
pany?
A. 80 percent of the teachers surveyed repor led that their
pupils were "very interested" in the series. An additional
17 percent noted "slight interest." 43 percent of all
teachers said that student interest had increased over
the season.

4. Is the program educationally efiective with first,
second, third and fourth grade children?
A. Yes. According to the Educational Testing Service
evaluation, children who watched the show regularly in
school scored significantly higher than their non-viewing
counterparts on the reading achievement battery admin-
istered to evaluate the impact of The Electric Company's
first season.

5. Can the program he used with children at various
reading achievement levels or roust it be used setec-
lively?
A. Poor readers, average readers, and good lear.if. in
grades 1-4 have all ciemoreerrited some wins cn the
reading Cl course, tho largest
tend to be among thm-;r., chit;irrn th,J ncc t
gain from the :..row's curl that is, among nt.w
readers and young children making sloe. or
progress.

G. Is tite rrogr;t11 efiective v,ith bloc!: cbikiron, vehite
from bachnioLms, rrriaarl

.e.e.d rem( boa' e c iris?
A. Yes, it ii. (Afeelive with r.1![ I: iC7,C2. groups. Children from
all sub-groups tested by the Educelional Testine
showed similar benefits from watching The Electric
Company.

7. In v.11,r.i r!":7,-finc ctirre,.!!t1:,1 ,.tens hes tic preerr
demonetie ;art ineesure'.;le cl:ecte?
A. Gains ware demonstrated in all 19 curriculum arcns
covered by the ETS tests, although the particular areas
of gain v.iere different for children at different gmda
levels. Fpr example, punctuation was an area of signifi-
cant gain for fourth gratiers, whereas second graders
gained significantly in virtually all curriculum areas. The
most dramatic gains tended to occur in the curriculum
areas on which the sho.,v spent the most time, such as
morphemes, consonant digraphs and silent -c. (For more
detail on the gains registered, see the summary report
of the ETS survey.)

8. Are any materials available to teachers to help them
make the Lost use of the program?
A. Yes. A bi-weekly teacher guide delineates the cur-
riculum to be covered by each show and sL'ggestr
ties and games which the teacher may want to use. The
Guide is available from Subscription Office: Xerox Edu-
cation; Columbus, Ohio 43216.

6. What nave been the criticisms of the show? What
changes have been made in response to them?
A. The Electric Company continues to be an experimental
showjust as it has been from the beginning. An exten-
sive program of summative and formative research is
carried out concur. ently with programming. This allows
changes to be incorporated as production goes along.
For example, a major criticism by our Board of Advisors
during the first season was that The Electric Compare'
tried to teach too much in each program. During the
second season the number of curriculum goals in any
one show was cut down, while research continues to
determine what the best combination is.

Another criticism of first season programming was the
pace of the show. Many advisors felt that the program
was too frenetic, bombarding the child with too much
too fast. They suggested programming ideas which

'"Who Watched The Electric Company:" a summer/ of the major lindrogs of 1971-72 school and teacher utilization studies, prepared
by Drs. Robert E. Herriott and Roland J. Liebert.

"'Reading h Television: An Evaluation of The Electric Company," by Samuel Ball and Gaul, Ann Bogatz, Educational Testing Service,1973.



would provide "breathing space" for the child. These
have been incorporated in the second season's pro-
grams.

Ongoing research has suggested that along with put-
ting limits on the number of cur riculum items in the show,
it was necessary to make print more obvious and leave
it on the screen luny:, so that readers would
have time to scan it. Second sr.v.sen programming bls
-included larger print, more advantageously placed, and
of longer exposure.

10. Is VI:. :Wel of hillier too sot:Ns:lc:fed for school
chtl:;: en?
A. In some cases the answer may be yes, particularly with
verbal humor. flut in order to capture and hofd the atten-
tion of a diverse aud:onse the prolrant must operate on
several levels at once. If the humor sernetimes escapes
younger children it may well cc the feature which attracts
and holds the attention of an older child who may need
the additional practice on the curriculum. But when the
humor is very sophi3ticr,1-.:d, we make every effort to
include visual humor simultaneously in order to hold the
interest of the young child.

11. Vitra is the reason for so many different c!ielccts
on the str.ra?
A. In presenting many varieties of English, CTW is fol-
lowing the best advice of contemporary linguists, namely
to present many different ways of speaking in contexts
where those language varieties are appropriate. Print
appearing on the screen, however, follows standard
English orthography. It should be noted that actors who
speak a non-standard variant in one situation also speak
standard English in others, where it is appropriate. This
is our way of acknowledging that people 'speak in differ-
ent ways and these are all acceptable in different situa-
tions, but no matter how any one of us sounds when we
speak, we all read the same printed forms.

12. Is the program effective with children in grades
higher than, say, the third and fourth grade?
A. Most of the information we have is informal, but we
know that the.show is being used with older children and
even in some adult literacy programs. Those Using it
report that it is helpful..

.13. How oftea'per week children need to view the
Program in order labor:1On from it?
A. According to the Horriott- L'iebert survey, many
schools could not rearrange their schedules to permit
classes to view five days a week, so the average viewing
time per child totaled about four days a week. The gains
reportedby Educational Testing Service are for children
who view the show regularly in.school. We do not at this
point know what the effects are with less frequent view-
ing. However, the shows are not sequential, and so are
not dependent upon one another. Missing a show does
not affect understanding the next show.

14. Isschbol viewing advised in preference to home
viewing?
A: We are not yetcertain what the educational effects of
the program are in the home viewing situation. We haVe

. a much. better. idea of the shoW's effectiveness in the

classroom. Obviously, home viewing isn't as dependable
a way of presenting the program as when it is port of the
regularly daily classroom schedule.

15. If soar: member.: of my elpss brzve viewed !re-
warn for a year or ti..ore already, is there any
tf:71r cont:r.:1 to vint it for a r:conti or
season?
A. This question can be answered only over time. Vie are
now in our second broadcast season, and ETS is cony-
ing out a study to find out what happens to v. ho

view two consecutive seasons as opposed to 111;-7:e
view only one season at various grade levels (first, sec-
ond, or third).

10. flow t.trel'ul are tnacher initiated activities (
zrocnd the proNcM? Are some more

A. We have also initiated research to try to ans....or this
question. The Electric Company has only been in the
classroom for a little more than a year so our bon: in:r.r-
matron naturally comes from the teachers who era ex-
perimenting with ways to use it. 1 he Herriott-Liebert
study reports that over 80% of the teachers surveyed
fell that discussion prior to the broadcast helps their
students catch the message of the program. Over SO
percent consider it useful to hold discussions of the pro-
gram immediately afterward. Interestingly, a little more
than 60 percent of the teachers said that discussion
during the viewing time was. helpful.

17. Is The. Electric Company curriculum a compre-
hensive reading program?
A. No. The Electric Company is purposely designed as
a supplement, an additional reading resource for the
teacher and the child. It may enhance, but cannot re-
place,.an integrated program of reading instruction.

10. What viewing conditions should be maintained in
the classroom?
A. There are some conditions that would seem to be im-
portant. The television set should be placed in such a way
as to eliminate glare from lights or windows and viewing
groups should be organized and the children situated
so as to permit each child to see print on the screen
clearly. The most common practice is that of having all
children in the classroom view the show but if some
children are watching the program and other children
are engaged in other activities, these activities should not
be noisy or distracting.

19. Are children who are watching The Electric Com-
pany on black and white sets in schools at a disad-
vantage in comparison to children who watch it on
color sets?
A. Apparently not,-at least'not from the point of view of
learning. The reading achievement gains demonstrated
by both groups on the ETS tests were similar.

20. How can I, as a teacher, offer suggestions or criti7
cisms regarding Tho Electric Company? .

A. The Workshop welcomes your responses to the pro-
gram. You can write to us at any time, c/o Electric
Company Research, Children's Television Workshop,
1 Lincoln,Plaza, New York, N.Y. 10023.
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