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NEW

by David S, Bustnell

-
]:, DUCATION 1N 11 hillion

enterprise. One out of every four Amer-
jeans is directly engaged as o student,
teacher. or education
Muny others work in supporting roles or

administrator.

in the growing industry of educational
suppliers. The recently  ob-
served thit we niow spend as mueh on

President

ceducation as the rest ol the world

combined.

Education’s role in maintaining and
enhancing the skill and aduaptahility of
the ULS, lubor foree and in providing the
hasis for further growth through . re-
search allows s o continue our rale of
cconomic advance in competition with
other nations. Economists have recog-
nized that expenditures on education
have produeed a large sh

are of the eco-

“nomic growth achieved in this country

in recent years. Former Labor Secretary
George P. Skuliz estimated almost a
decade ago that the yield from our in-
vestment in education since 1929 may
account for one-fifth « f the rix

s¢ In na-

tional Qulput

riences that produce cit-
iz ns who can .n;idpl 1o change may well
prove to he one of our nation’s greatest
resources; but ironically, our educational
system { has moved toward rigidity
anc unresponsiveness to change. How (o
make it more responsive 1o new d;,m.mds
and how to rencw its hility to ser
man needs and the nation’s economy are
the focal points of this article and those
that follow,

Until recently, pressures for educa-
tional reform have come largely from
outside the establishment, The taxpayers
have been complaining more and more
about the dollar cost of education. The
changes wrought by the advent of a
computer-based technoiogy have pro-
duced demands for new skills, and em-
ployers want emiployees with these skills.
Further, the militant skepticism of the
disadvantaged and of many students
from more affluent. levels of society un-
derscores the fact that educational insti-
tutions have not kept pace with the
requirements for living and working in
the real world.

2

SCHOOLS FOR NEW -

1T has only been in the Tast decade that -

efforts 10 improve schools have been
hold envugh 1o try to reform the total
educationad svatem. Mot many adven-
turows soitds have been willing to wrestle
curriculum content, instriction:)
procedures, teacher functions, and ad-
tadnistrative procedures all at the same
time. Yet, this is happening in a fow
phlaces, and with promising results. Har-
acssing the power of systematic inquiry
in behalf of education occupies the at-
tention of a growing cadre of specialists,
Their strupgles
mukim; H ‘il(!i“\' (h;n iq wcll '\\’urlh the
ation
R & D thQD]Lﬁ pu,rlls;u!.lrl} clear w hen

iewed from two

with

and modest suecesses are

today’s situation ix v
perspectives: current needs and demiands
on education. and the promising devel-
opmcnts now being pioneered.

EDUCATION UNDER PRESSURE

Schools are uader ‘pressure to change
for several basic reasons, The benefici-
arics of the system, the students, sense
that teachers are out of touch with the
real world and its demands. Today's
students are a product of a shrinking en-
vironment. a world made smaller through
TV and truvel. Many of the more ad-
vantaged commit themselves to social
svivice. Having cconomic security, they
are most concerned with the incquities
that they see about them and find cheir
reward in conducting aggressive action
on behalf of the disadvantaged.

It seems fair to describe our younger
generation as more empirical and in-
volved, and iess metaphysical and de-
tached, than the older gencrations in i
orientation to the world. Our youtk; are
doers rather than spectators. Advances
in technology, from the H-bomb to the
spacecraft and from the pill to the heart
transplant, have amplified this genera-
tion's sense of power, even over ‘he
forees of life. This concern with the
empirical—this desire to discover and to
use discovery to effect change — has led
many students to observe and question

the events around them. They want 1o
know, 1o ke sctive part. and o have an
Impict.

These, characteristivs” of  present-day
maturally - engender
implications for the educational system,
schools operate by

students profound
Recause so muany
keeping stndents in a subardinate role,
some ohservers characterize our public
todial instituiions, Instead,
s and policies must he

schoaols s

school prog
developed in a more democratic way
with students actively
decision-making process. For we long,
school administrators have failed 10
teach or communicate 1o the siipposed
beneficiarics of the system that the 1ra-
ditional practices make sense, if indecd
they do. Studenis are challenging time-
worn procedures. They are demanding
that teaching methods and learning ma-
teriuls be shaped 1o meet more of their
needs, and not just those of the
cduea

The recent suecess of thL documén-
tary film “High School™ dramatizes the
defensiveness with which students react
to their learning environment, The fear
of breaking some péuly rule, the insis-
tenee that students be respectful, and the
teacher’s: instinet for “disrespect™ are
portrayed vividly,

The relative decline in the availabil-
ity of employment in (he manufacturing
sector of our economy and the rise of the

service industries also are creating pres-
sures for change. This shift has produced
a corresponding rise in the need for writ-
ing, listening, speaking, and reading
skills. Interpersonal skills, for opening
up and mammlnm:é effective communi-
cation with consumers or fellow work-

ers, arc in considerable demand and

mvolved in the

{ors,

- have to be acquired somchow during the

formative years,

Yet, the products of today's schools
reflect little training of this kind. They
are likely to have tightly compartmental-
ized - knowledge, with low mastery of
verbal skills and little motivatisa for con-
tinuing their learning. Those who fai! to
live up to the demands of the typical
school system come away scarred and
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frustrated by educution, The jov of ¢ .-
covery is ost in the disilhision of failure,
Another fuctor thal is pressuring the

schools is the strong shift from concern

about guaniitative aspects of edueation
to the matter of quality, In the past two
decades, the problem has been to sup-
phy buildings and teachers o handle un
80 percent increase in the population of
schools, this growth heing agpravated by
an and subur-

the muss migriation 1o ur
han areas. Educatars have had all they
could do 1o keep up with the hooming
numbers. Now this period of rapid
growth is over, und the push is shifting 10
demands for better quality in education.

While emphasis was focused on ac-
commodating more and more students,
schools could get by with wiching the
sume thing. using the same methods,
year after year. No more. Now they are
faced with the accusation that miich of
this comfortable tradition has lile refa-
tion to the problems of operating in to-
day's world. Schools ire being prodded

to tailor progrims to meet the diversified
buckgr Is, inte ., and uabilities of

the students and their needs in the real
world. Middle-class teachers who are
teaching irrelevant curricula have litle
chance of relating positively to individ-
ual students, and thus offer slim hopes
for bringing about the major reforms
needed in education.

Finolly, it's getting harder to finance
the rising costs of education. Taxpavers
who contentedly passed levy after levy
for the past 20 years are suddenly put-
ting their foot down — hard. In those

fine; now they are becoming more and
more critical of where their dollars go
and what those dollars are being used
for. To raise money in the future, edu-
cators will have to present 2 much better
case than they have in the past.

VOLUME 2 + NUMBER 2 + 1970

Part und pareel of the snoney problem
is the structure of school finaneing, Well
public schools is funded by the local
property owner, who has begun to bend
under the burden. The situation is par-
ticularly ucute in districts with platea

ed

needed. Clearly,
changes are necess in the methods of
finuneing public ediication. Imagine the
plight of the airline industry if it were
foreed to modernize and expand its &
vices without federal assistance wndd the
opportunity to write-ofl op

tional reforms are mos

er-

ting losses,

THE SYSTEM'S RESPONSE

Much eun be said in identifying and
summuarizing the expeetations and forces
impinging on education, and also the
reactions of the system to the pres
One of the more promising responses
the educational establishment has been
to recognize the necessity for expanded
R & D. Former U.S. Comniissioner of
Education, Dr. James E. Allen, sees the
function, of R & D as “providing active
leadership in the setting of goals, in the
identification of needs and priorities, and
in the search for solutions for use at
state and local levels.” Federal support
for rescarch during the past 5 years has
helped to stimulate the broadening in-
terest and involvement of trained re-
search people—through stich legislation
as the National Defense Education Act,
the Cooperative Research Program, and

“dents learn at different rates

“started back in the early 1950

the Voeational Education Act, which
sets axide 10 pereent of its appropria-
tiom for rescareh,

Reeent efforts have vielded four major
developments that show cansiderable po-
tential: (D) individualizing  instruction.
i 2) exploiting educational technology,
(3 muking schools imore accountable,
and (4) systematizing the dissemination
of information on improved practices
and their use.

Individualizing Instruction

Individually prescribed instruction
(IPD) is designed to adupt education 1o
the ability Ievels and learning styles of
students who have varying backgrounds
and aspirations. The busie, empirically
proven premise that supports [1P1 is: stu-
and in dif-
program of

ferent ways., When a
instruetion is tailored te their interests,
abilities, and styles of learning, 90 per-
cent of our Sllld@ﬁ[.ﬁ cun master mast
subjects. However, achicving optimal
leurning will require a raft of new t
ing materials and methods, betier admin-
istrative procedures, and modified
oiganizational patterns as well as pro-
found changes in the attitudes of teach-
ers and administrators.

Many professionals who are research-
ing curricula view today's stress upon JPI
as progress beyond the discipline-
centered reform movement that was
’s. They
are interested in adapting improved
course content to the requirements of
individual students thro igh a process of
trial, evaluation, and modification.
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Curriculum plunnifs need: (1, educa-
tional objectives that are more precisely
defined, (2) better ways of measuring siy-

dent attainment of those objectives, and

{3y methods of matching students and
appropriate learning materials. By align-
ing what is to be learned with the in-
formation processing hubits of students;
we cun offer alternative pathways for
maost students, not just the verbally gifted.
to follow in order. to achieve at least the
minimum ability to function as adults.
Reforming the curriculum subject by
stbject must continue. However, it i
increasingly recognized that separate, un-
related courses will not necessarily lead
to it bulanced education or, for that mat-
ter. a minimally adequate one. Horizon-
tal, as well as vertical, integration or
synthesis of subject areus is required.
Leurning readiness and academic
achievement seem to depend as much on
teaching method as on subject mater,
This is almost a4 commonpluce observa-
tion taday. Even 2- and 3-year olds are
being taught to read. Schools are begin-
nirg to react to adv in the theory
of instruciion by or ing nongraded
and continuous-progress programs or by
grouping students according to their in-
terests, apilitics, and styles of learning.
Also, experiments are under way wili:
team teaching and other ways of han-
dling the varjous teaching functions that
provide flexibility in the size of clusses

4

ta the instructiona] chores, “Fhus, there is
a strong rrend toward centerir g teaching
on the fearners rather than on the
teachers,

Suceessful learning expericnces that
are tailored to the individual students are
helping 1o neatralize the negative feel-
ings of the more reluctant ones. As an
example, the Minneupolis Public Schools
offer potential dropouts individualized
work/study opportunitics as a way of
completing high school. Further. the
Hudsen School at Hudson, Ohio, allows
below-average students to study at their
own pace and also urges them to assist
their fellow swudents overcome particu-
lar hangups. Success in both locales has
bolstered the sense of competence and
the degree of control that these students
feel in regard to their own destiny -—— an
impertant outlook for the mature
personality,

Probably the most dramatic example
of the use of individualized instructional
techniques is offered by the Research for
Better 3chools, Inc. (RBS) in Philadel-
phia. Some 190 clementary schools
throughout the U.S. are working with
RBS in individualizing their teaching
programs over a S-year period. RBS
field-tests, monitors. and disseminates
the IPI system that was developed orig-
inally by the Learning Research and Dz-
velopment Center at the University of
Pittsburgh. In the IPI program the
teacher is still at the heart of the system,
but he takes on such new responsibilities
as cvaluating the initial level of attain-

ment of the individuad stident ina given
arcil, preserihing learning sequences,
menitoring progress, testing, and repeat-
ing the cyele as the student propresses
£.

One of the encouraging developments
from the RBS program is the mcticulous
packaging of the total system, from
statements of the learning objectives to
wher training muterials. The 1P pro.
gram is ready-made Tor installation and
implementation.

A somewhat different approach to in-
dividualizing instruction, also pioncered
by the University of Pittshurgh's Learn-
ing Research and Development Ce
is being taken at the Henry Clay F
Elementary School in Pittsburgh. s
promising Primary Education Project
(PEP) involves about 375 children aged
3 to 6 years. Basicully, 2EP is desig:
to teach “intelligence.™ Following an 1?1
format. the projeet is trying to accom-
plish its mission by employing a care-
fully worked out, programmed sequence
of learning materials: this is expeeted to
develop those basic learning skills that
will enable the youngsters to score better
on intelligence tests. Each hasic skill is
broken down into an appropriate learn-
ing sequence or hierarchy of skills,
which, in turn, is translated into a cur-
riculum that will enable the student 1o
acquire that skill.

e

1ed
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specific objectives . ..

Exploiting Educational Technology

Another development, though not yet
under full steam. has been given g lot of
publicity and is heing Jonked to by lead-
ing busincssmen and educators as a
meuns of improving the cffectiveness of
the learning process -while helping 10
streteh the educitional dollar, This is the
exploitation of instructional technology,
The recent report to the President by the
Commission on Instructional Technol-
ogy broadens the usual definition by
characterizing instructional technology
as a systematic way of designing, carry-
ing out, and cvaluating the total process
of learning and teaching in terms of
employing a com-
bination of human and nonhuman 1c:
sources to bring about more effeciive
instruction.” Harnessing the recent wave

of innovations in the information pro-
cessing field to the needs of education
offers many potential advantages,
Among them are the more produclive
use of a sludcms ,,md tcachcrs time,

lgm‘ ng nmlenalsi con? ,mmtcar-
ing and evaluation of the individual stu-
dent’s progress, and more effective ways
of linking the school and real world
environnients to create mare relevant
learning experiences, )

Such institutions as the Oakland Com-
munity College near Detroit and the

M
.
o
o
o

VOLUME 2 » NUMBER

Naval Academy at Annapolis have been
demonstrating the fea ty of self-
study, multi-media programs in institu-
tional settings. The Annapolis praject,
financed jointly by the U.S. Office of
Education and the Department of the
Navy. fhas successfully field-tested a
computer-managed instructional system
in three major subjects that are covered
during the first semester of the freshman
year. The computer is being used to
mediate between the student and an
array of instructional resources that was
put together to facilitate achieving \p(.—
cific performance objectives,
Computer-managed instruction, while
in some minds synonomous with 171, is
merging as an important means of
furnishing suppert to the teacher. Proj-
ect PLAN, a major undertaking by the

Waestinghouse Learning Corporation to-

overhaul Grades. 1 through 12, exploits
the computer as a teacher aid. It serves
as an information system that records a
student's learning and academic history
and his program of studies, scores the
tests, and furnishes the teucher up-to-
date information on a student’s status
at a moment’s notice. By monitoring a
student’s day-te-day progress, the teacher
is alerted to that student’s problems as
they oceur. Incidentaily, Project PLAN
represents one of the first realiy system-

atic attempts to cover all academic, vo-
cational preparation, and guidance areas
at the elementary and secondary levels,
Fourteen school districts scattered
throughout the U.S. initially are involved

s testing and vahidation centers {or this
project.

A potentinlly important aspect of ap-
plying new technology has been the de-
sign and feld testing of cemputer-based
guidange. sysiems. These provide bath
students and puidance counsclors with
detailed job information and skill re-
quirements in a form that cnables the
studznis to estimate their own chances of
success in given occupations based upon
their backgrounds. previous school ree-

Is. and aptitudes. At the same time,
such systems permit the guidance coun-
lors to preseribe for the students and
Ivise them on appropriiate carecr

Making Schools More Accountable

A third development, the use of sys-
temis analysis, may well revoluiionize
school planning programs and financial®
accounting procedures, This is an
grawth of induqr'y’ﬁ and thx= i‘ml‘

proach m thc gxlluca[mn Df resources md
the zssessment of the henelits derived

from such allocation, By bringing sys-
tems analysis into the management of
educational systems, many. hope to en- -
sure thm rcfﬂfm efforts iri cducatic’m will
m:z,:d; and pl’aEllEEh to a more hard-
nosed, empirical approach. Onc of the
following artieles, on the Planning-
Programming-Budgeting System (PPBS),
illustrates this use of systems analysis in
education.
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Spreading the Word Systematically

Finully, the evolution of “educational
engineering services” offers perhaps the
greatest potential for improving educa-
tion in the long run, This movement
maodels itsell atter the Agriculiural Ex-

lension Service. which has done so much
o up the productivity of farms in the
U.S, during the last 100 vears, Current

inferest i such  educitjional  servi

builds upon two decudes of :
reseireh on bringing scientilic knowl-
edge 1o the practitioner in understand-
able form. Informution’ systems such -ns
the 20 Educational Research Informa-
tion Centers (ERIC) — locited prinvrily
at universities scattered throughont the

counlry — aequire. screen. store. und
electronically disseminate reams ol dis-
tilled information to those who need it.
Skills in identifving the problem
providing consulting help in solving it are

and

heing taught to a cadre of “lhiking

agents” whose primury mission will be to
tie user groups, c.g., schools. to a corn-
ucopia of ficld- u,sh;cj cducational
resources available at these centers, Fur-
ther, o provide these services. this new
breed of "educational engineers” niust he
trained to apply the results of rescarch
with particular sensitivity tc the practical
constraints and immediate pressircs un-
der which the school administratar and
his stafl operite,

Several other educational information
serviees are now in the demonsiration
or operational stage. In addition to the
ERIC clearinghouses, there are 50 state
Research Coordinating Units (designed

assist in the dissemination of im-
proved vocational education practices),
15 regional Educational Research Lab-
oratorics, and innumerable county or

i

regional development centers within
stites, sueh as New York State’s Hoard
of Cooperative Educational Services

OPENING DOORS 70 THE FUTURE

I these developments are 10 resolve

the condi

ions that have led w the nising
dfnnm‘ for Mmory dcnmcrzllic rulcvanm
ml_l if we are to dgmi,n !\;h(‘!t‘]h lh.u iare
12 demands and vei

responsive to changi

are ceonumical in their use of resources.
the key is te become more “resulis-
oriented”™ i evolving ways 1o improve
the educational pracess, The last 20
years have been dominated by the almost
assumption that schools

“theological™
are, in fact, providing something of
value. During that period. cdueational
objectives have been couched in vilgue

wind ambiguous terms. instead of in terms
of the impact of the learning expericnces
on the sudent. Ohjectives laid out on
this latter basis would not limit the
waould-be innovator to the 1 Cshufiling of
outmoded procedures,

Reluting objectives in terms of “out-
pul"éimpruvumcnt in %llldL‘i‘l{ pcrfor-
!I'!LUFPDFAHF.; in l,hg h_}’ilLl’ll 4 Vst new
array of learning opportunities that may
be developed both inside and autside the
ent educational establishment. Sig-
nificant and dramatic improvements can
be realized by teking ihis new perspec-
tive, that is, hy Jocusing on improving
the performance of the studeni, with a
carcful appraisal of what works and what
doesn’t. Even if it is not the oaly eri-
terion for-judging an educational system,
improved student performance is cer-
tainly one of the most significant.

David 5. Bushnall, a Battelle Institute
Fellow for the past year, is director of
research for the long-range planning
study of U.5. community colleges that is
sponsored by the Kelloagg Foundation, and
also is a Bantelle-Columbus consultant. As
a fellow, Dave worked on two books;
Planned Change in Education: A Systeme
Analytic Approach will be published by
Hsrmuﬂ Brace and Wr;srlcj in"ihé spring

l‘ﬁE Sev&nt: ;

later. Beforeg Egrﬁmg 18 Eanelleg he was
director of comprehensive and vocational
research in the U.S. Gifice of Education,
and previously had done research in the
behavioral sciences at Stanford Research
Institute. A consultant to various state
departments of education and lccal school
districis, Dave serves on the editorial
board of the Journal of Human Resources
{University of Wiseonsin) and on the board
of advisory editors faor Trans-Action
{Rutgers University).

BATTELLE RESEARCH OQUTLOOK
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Center for Improved Education

, Battelle launched the Center for Improved Edu-

On Augusl
cation. A stall nf specialists in educ
tems analysis, and other fields is already conducting studies in lilm
with the Center's vbjectives, which are to:

ation, behavioral sciences

B Perform creative educational research
® Develop new educalional lechnology and programs

® Collect, analyze, and disseminate data and information for edu-

cational planners and decision-makers
& Provide training in new concepts and methods for leachers,

school administrators, school board members, and cducational

planners

prcsisz g0 aL%a gnd (Jl:]c;mwgs. tllu nr;;ecl fm‘ ,)mgi,am and syslem .
teacher

evaluation, inadequate training of stafl, student unrest,
militancy, racial strife, and taxpayer resistance. Progressive educa-
tors, in trying lo cope wilh these probilems, look to improved tech-
nology and scientific management methods to achieve solutions.
The basic philosophy underlying the establishment of the Cen-
ter is that science and technology have much to offer in solving
these problems, that technological contributions must be molded
to the human dimension, and that humanness must serve as master
and technology as servant.
The Center is a technical
country. The ultimate goal i

change for the bensfit of the

resotirce for educators around the
{ I about educational

nﬂm

Dmmumlv

William D, Hitt
Direclor
Center for Improved Education
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jectives™, especially in business and indusiry. Success in

directing a commercial enterprise usually is based on skillfully
designing useful objectives that mark progress toward the ful-
fillment of worthwhile goals, and on developing and carrying
out procedures for altaining those ohjectives, and thus the
goals, Can a management approach that is so successful in
business and industry help education as well? Let's take a look.

h, Basically, such
statements are of two lypes: geals, which are long-term and
may be philosophical, idealistic, and even visionary, and oh-
jectives, which are short-termy and atiainable, and function
as sleps to the goals,

A goal of the U.S,, according to the Declaration of
Independence, is to guard the inal
vidual to . . . Life, Liberty, and the pursuit of Happiness.”
Some years ago AT&T's board chairman cited as a company
goat “good, cheap, fast worldwide service for everyone.” For
school systems a typical goal would be “to develop in each
student the ability to acquire and use knowledge effectively,”

Objectives, on the other hand, are likely to be more
sharply focused and down-to-earth. School systems might work

ount or decreasing
the student dropout rate by a certain percentage. Objectives,
anlike goals, can be measured quaniitatively and thus can
serve as mileslones of progress,

Our concern here centers on using proper goals and
objectives in managing educational systems—nominally, man-
agement by objectives. This is not a simple matter. School
systems involve many types of activities. Consider the kaleido-

must deal with the curriculum, the staff that administers and
teaches it, the facilities and buildings that house and serve the
the relations of the school system to the parents and tax-
payers. Somehow, the superintendent must pull all these ele-
ments together — coordinate, organize, and direct them — so
that the system will move toward its goals.

GOALS AND EDUCATION TODAY

No organization, much less an educational system, can
operate meaningfully unless all of its components are work-
ing toward common goals, These goals must be stated lucidly
and publicized widely so that all .concerned will understand

&J\a’xg ik % 5;5 . B e , Sg;; . aoes ! *\S}?é ,: ;
10 DI AN &
A AV R AW B L

and hopefully will aceept them: they must come through loud
and crystal-clear. The goals for schoal systems should he
wilored specifically, because each system is unique and must
sel its own direction. And when the time for evaluation comes,
there is only one way to determine how the school system s
doing, and that is by measuring its progress against its
own go

als,

Goals should be challenging. They should not he so
idealistic and so far out that they aie completely unrealistic:
nor should they be so pedestrian that little or no real effort

is one that i3 just beyond its grasp.

Consider a school system recently siudied by Batielle-
Columbus stafl members, The school beard had said: *
ate the program, facilitics, and personnel of our system.

The
research team began its study by asking: “What arc your goals

— what are you trying to accomplish?” The answer was an
embarrassed silence. ;

This made life difficult for the rescarch team. They
had no definite basis for evaluating the effectiveness of the
system under study. In the absence of stated goals, the question
arose: Should this school system be compared with some ideal
system or some general set of guidclines not specifically tied
to the school system itself? .

Some bases for evaluation finally were set up. Two
were chosen to give ballpark indications: how that system
met the state’s minimum requirements, and how it compared
with the study team’s. conception of a high-quality educa-
tional organization. Neither criterion permitted a meaningful
evaluation,

Such lack of goals also comes back to haunt school
systems when they go to taxpayers for more, funds. What
answars can be given when the voters ask, “What are you
trying to achieve? Can you give us a good reason for request-
ing more of our money?" The skepticism vnderlying such
questioning has now become an important factor ‘in voting,
as schoolmen know. During a 4-month period in Ohio last
year, out of 201 school tax levies and bond issues voted on,

voters either disagreed with the school system’s goals or didn't
understand what they were. How can taxpayers know where
the schools are trying to go cr how well they are getting there
unless- proper goals are defined and communicated?

Setting Goals

Who should formulate the goals? Even when the sys-
tern recognizes the importance of goals, the efforts to cstablish
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them and subsequently to implement them often are handled

ineflectively. In some systems, goals are handed down from
on high — by the superintendent’s office, the schoel board, or
a specially appointed commitice. When this happens, those
who must work to attain thers, as teachers, or these who are
affected by them, as students and parents, are likely 1o bhe
lmh;lppy :md mighl even r’cfus’e m acccpt lhcm

pl:iced in Lhc hand.a of lhas& who must lwc wnh lhcn’n, con-
fusion can result, Recently, PTA members and teachers of
an clementary school met to lay out broad goals for the
senool in order to provide guidelines for developing the cur-
riculum and for communicating with parents. As the effort
began, teachers said, in ef ct, “Tell us what you wani, and
we'll try to carry it out.” Parents replied, *You're the edu-
cators. Tell us what is best for our children.”

Because sehools exist basically to teach the young and
to prepare them for life in the world, the entire community
hus a real stake in the school system, Therefore, all those
who have children to be educated, who must finance the
schools, and who penuinely care about the future of their
cominity should have a voice in determining the direction
of the schools. Their right, and responsibility, to participate
in formulating goals must be recognized. This, in turn, calls
for creating the means for getting all of these groups to con-
tribute to the development of worthwhile goals and for clearly
communicating what role each might be expected to play.
The wise school administrator will take the steps needed to
handle this task successfully.

Emphasizing the Important Goals

Establishing priorities for various goals and selecting
appropriate means for accomplishing the objectives are critical
to the effectiveness of the school system. For example, if goals
relating tc;x buildings Lquipmént snd faz:iiities duminate a
a primrose path, whsn concern fDr the sludent and hls in-
volvement in learning gets pushed aside, the net accomplish-
ments of the system will be questionable. If covering the
work pian for that day's class session precludes the student
from participating in life situations where true learning can
occur or if there is no leeway for exploiting an unexpected
learning experience, then something is wrong with the way
the goals are being pursued,

It is essential to pive precedence to the most important
goals. A school systém may be committed to helping each
student achieve a successful life and also to creating the bast
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possible school plant. When the superintendent is organizing
his plans for attacking these two goals, he may give more
attention to the latter, because it is easier to pin down, Thus,
rhc more impnr ant g;)als c’nfu,n must play sccond fiddle, be-

’lhc sztuauan is mdu.d sorriest where excellent goals
have heen set up. but are disregarded in actual operations,
At the beginning of a swdy to design a model prison educa-
tion and training program, the Batielle-Columbus research
team was informed with great cmphasis that the primary goal
of the prison system is to help inmates become productive
members of society. When asked “On what basis is your per-
ﬁ:rmancc 0":'1hmtcd'7“, the warden listed these: (l) lhc munhu

Rcal hfe circumstances dcmed lh; true lmpnrlanc; c:{ th:_
stated poal for the prison system. Obviously, preoccupation
with goals that should be low in priority, or should not exist
at all, will dilute or cven negalte efforts to achieve what should
be the prime goals.

OBJECTIVES AS STEPS TO GOALS

Reaching a goal .is usually a long-term process that
involves several intermediate steps. To insure that these steps
go in the right direction, each must be carefully defined and

-Driented if we take abjez:iivev: 10 he qynanymauq wilh lhést:

a hm;tcd numbgr of achxe»able c:!b;ectwas. Thcse may be de-
signed 1o cover the school system as a whole, one educational
program (e.g., vocational education), or one course (&.g.,

-auto mechanics). If the system’s goals are to ke achieved, the

objectives for any part of the system must be consistent with
those goals,

Objectives should meet three standards, They should:
(1) clearly state the type of bechavior that -is- desired; (2)
specify the criteria of acceptable performance; and (3) state
the conditions, Let us take, for example, an objective that
relates to ine=zazing the reading ability of disadvantaged
youngsiers, If it specifies that after 16 hours of instruction,
90 percent of all students should have 75 percent accuracy

J‘ona staﬂdardized r”ding test, achievemen: can ha messumd

of mstruc;tmn or the kmd Qf test to bc: usmj then the thectlve
would be too vague, and the extent to which it was attained
could not be evaluated,

Flexibility is essential in the establishment of an
objectives-based curriculum. For example, we cannot expect
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Dbjt:t:l!\‘t:s should rccogmgL variances in ,J,blhm;s and allow
each person to be evaluated on the basis of his abilities. In
the classroom situation, moreover, the teacher's daily 1 I
rlan should not be so inflexible that it is limited to prescribed
materials, which, of necessity, disregard what is happening
in the world a1 that moment, Many of these happenings, like
the moonshot, have direet relevance to the student’s life and
learning situation, und musf be dealt with. Objectives, there-
fore, must give the teacher latitude 10 ke advantage of the
unanticipated.

When objectives are being set, resources and con-
straints also must be considered. What funds are available 10
finance desirable activities? Can the students afford to pay
something toward worthwhile activities — for materials, trips,
or exlra 'quipmcm" Whi(:h l@cal pEﬂ'p]é might vnlumcer to

m:a — MUSCLUMS, ar‘hcjruums, ele, — are access;hlg? In anmher
direction, those establishing objectives must consider legal re-
quirements and the community’s social, economic, and political
conditions. ‘

MANAGING SCHOOL SYSTEMS

Reaping lhe real ddvunldg_ts of managing by objectives
requires careful consideration of the grganizational struclure
that will be ue‘sed in applying it. Agreeing on goals and objec-
tives demands the cooperation of many groups. The ability to
accompn-,h the cstablxshed Gb]EEllVES dep:.nd5 upqn ha\nng

on lhe task. As is typu:al Df all management mclhuds, man-
aging by objectives is successful only when coordination is
maintained with many people and cooperation is obtained
from them, when responsibilities can be- assigned with the
assurance that they will be assumed, and when there is genuine
commitment to the desirability of pursuing the objectives

_using all available resources and talents.

Generally, four basic types of organization are seen in
school systems:
1. Authoritarian, With this type, information and direction
flow from the top down. The boss gives the orders and
calls out the goals and objectives. Subordinates are ex-
pected to carry them out. The teaching st.ff, students.
and people in the community have little or no voice in
-shaping the system. Therefore, they are likely to have
little interest in achieving the goals and objectives that
are specified for them.
2, Laissez-faire. Here, each staff member pretty much goes
his own way If abj:ctives are fc;:rm i d they are :ikely

are even staled. And since cammumcatmna are hkely to
be sporadic or non-existent, litile or no attempt is made
to reach agreement on ultimate purposes or on any other
facel of the system.

3. Management-labor, Under such management, school mat-
ters are likely to be polarized between the administrators
and the teachers. As a result, there will be differences in
goals and conflicts in objectives, and the school system
will be pulled in different directions.

10

4. Participative. This type of management is based upon
cooperation by all concerned groups—supervisors, teach-
ing staff, students, and parents. Goals and objectives are
established in concert, and all parties work together to
attain them. All these pecple participate actively in the
communication -process, which operates both up and
down and outside the school system. Within the frame-

work of participative management, a formal structure
of responsibilities is agreed upon and accepted; those
who make the final decisions are also accountable for
the results.

The participative type of organization is best fitted to
managing by objectives. It incorporates what the philosopher
Hegel pointed out years ago, “If I am to cxert mysclf for any
object, it must, in some way, be my object,” The message for
the educational manager is this: get your people immersed
in formulating and working toward achieving goals and objec-
tives. The school system and everyone associated with it will
benefit. When teachers, parents, and students as well as the
superintendent, other administrators, and the school board
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join forces in designing the basic framework, the school sys-
tem becomes an authentic comnumity educational system; it
is a true extension of the participants. ‘

ORGANIZING THE SCHOOL SYSTEM

The superintendent or manager of a school system
will find that managing by objectives will be a refreshing
experience, but not an easy one. He will be able to develop
schools that meet the needs of the community and that, in
turn, elicit a response from the community, At the same time,
he will have evelved a system that will adjust continually to
changes in the community and that will reach out to sense
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and to employ measures that will keep the schools alive and
forward-looking. ’
In general terms, these are the sieps that management
by objectives calls for:
First, the community's needs and desires should be
assessed. This requires inputs from all clements of the com-
munity. To provide proper balance, information also should

'be obtained from the students — directly. Assessment of these

inputs will lead to an educational program that will fit the
community and the student. This process should be repeated

tional, social, ethical, and economic goals that should be
established, '
With the goals formulated, the next step is to specify

plish the desired ends. Following this, the type of staff mem-
bers needed to achieve the objectives, and also the matter of
supplementary training for those people, should be considered.

The budgeting of funds is, of course, another major
consideration. Each part of the overall program should be
reviewed to decide how much financial support it should
receive, The balancing of priorities among the various goals
and objectives is a critical step in the total process.

Finally, the program should be evaluated in regard to
the cost-effectiveness ‘of its various elements, In tcrms of the
stated objectives, these kinds of questions should be asked:
What has been accomplished? How much did it cost.to achieve
that much? What should be done to help the system better
achieve its objectives? Answers that are based on both cost
and effectivencss must be sought.

THE ADVANTAGES
Managing by objectives eniails an effort that cannot
merely be added to the regular, everyday activities of a school
administrator, because it represents an approach that is basi-
cally different from other approaches to school management.
Although managing by objectives will require time for imple-
mentation, it should reduce the time that the administrator has
to spend in putting out fires.
provide several benefits to a school system:
1. Orderly growth of each school's educational program,
together with the facilities for implementing it
2. Better recognition and understanding of alternative
courses of action
3. A systematic and rational basis for evaluating the pro-
gram ,
4. Sensitive means for alerting administrators to drift in the
system or it parts
. An effective mechanism for communicating job respon-
sibilities to all staff members in the system
6, A sound basis for further development of the staff
A solid foundation for bringing about cooperation among
all those concerned with the educational system.

Ly

=~

The net result will be a school system that is geared
to the community’s needs and desires, lo the student's hopes
and ambitions, and to the world's trials, ’
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CURRICULUM:

RELEVANT!

MAKE IT

WORK !

by Ronald 1. Cress and Robert F. Rubeck

""Why do | have to take
physics? I’'m going to be

a social worker!

l!’l

“l think it's unfair! Just
because I’'m going on to
college, 1've got to sit
through thlS boring

Ill

class!

""This course wouldn’t
be too bad if I'd learned
-anything last semester.’’

‘The school wants

another raise in taxes.
Giving it more money
doesn’t seem to be buy-

ing better education fﬂr

our kids.

12
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THERE 18 A PINCER $queezing the educator. One jaw is the taxpayer. who is
pressing school systems 10 prove that they really are effectively and ently
educating the children entrusted to them. The other is the student, who is loudly
demanding courses that are relevant to both his immediate and future needs.
Satisfying both demands requires curricula th.n are sound psychologicaily
and educationally, The major factor in the recent clopment of such curricula
has been thc fDrmahzmg af precm DbJLCU\'LS te be achieved lhri:mgh in%truclmn

it plavg a vnal rale in ﬁpplvmg the Pl.m,,mg ngr.xm ,Iﬂg-}lldLL‘llné sth.m
(PFBSEL‘I&EUSSEd here in a later article); and it is beginning to exert the influ-
ence it warrants on education in general and on curriculum desi gn in particular.
Although setting up objectives for certain courses of study is hard work, it now
seems reasonable to assume that they can be specified for all areas of education,

OBJECTIVES IN THE DESIGN OF CURRICULA

As the use of goals and abj«_i:iivcs in education gains momentum around’
the country, it becomes increasingly Jifficult to see how schoo! systems are going
to evolve meaningful, timely curricuia for today's student without them, When
CDnsldEl‘ll‘lg the design of a course, educators must turn away from such questions

“How can- we develop a more cffective geometry program?” Instead, they
must phrase them in terms of rclev.m:y to the studeni: “"What, if .mythmg is
important for most students (o be able ta do as 1 result of a course in geometry?”
The process of finding the answer is largely-one of developing relevant course
objectives.

Desxgmng such objectives and also eﬁ’ccnv«: meians of .u:hu.vmg theniis a
complicated; but critical and rewarding task. The following indicates just what
is required.

Real-World Inputs

A good place to start designing a curriculum is to determine what cle-
ments of the adult world should be included in the child’s learning, A practical
way to decide is to survey the community and generate a detailed description of

_its desired educational end-product—the graduating student, Parents, nonparents,

students, employers, educators, and others should have a part in defining the
skills and behaviors that are fundamental to a successful adult life. In establishing
this profile, it may be necessary to consider skills and subject matter that are not
typically provided by our schools — especially those of particular interest to the
community. For exaniple, the ability to listen, as well as to speak, may be viewed
as important in the community and, therefore, should be included in the educa-
tional profile.

Other inputs from the outside world are also sipnificant, M'II‘IPDWEI‘ fore-
casts should be factored in so that students can be trained for jobs that will be
available when they graduate, The curriculum planners also must provide for any
limitations imposed by state law, Federﬂl regulations, ﬁn‘mces, and mhgr possible
external conditions,

With such real-world input. in hand, the planners can turn to instruc-
tional and student needs.

Instructional and Student Needs

Instructional needs refer to the kind of course cnntent that is desired or
demanded. This is determined by closely examining a course’s educational history,
its present content, and the performance of students who have taken it. If the
investigation shows that instruction has not been adequate, specific alterations
should be called for, Other factors may also make changes necessary: the
expectation of greater learning by the students in certain subjects, the need to
add new material, or 4 change in the way the content applies in society.

The needs of the students are reflected in the desires, interests, and aspira-
tions that they express or otherwise rcveal, The courses and outside activitics that
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students choose also provide major clues. Further. such student characteristics
as 1Q, reading level, and socioeconomic background give relevant information.
These - characteristics can be confirmed and demled through individual and
small group conferences.

-Instructional Goals and Objectives

With curricular needs established, the planners are ready to state explicit
instructional goals — the ends toward which instruction will strive, In this sense.
the goals provide direction, to the steps to be taken in designing and imiplementing
instruction, Thus, instructional goals furnish a rationale and give the intentions
of instruction, The steps toward attaining these goals are embodied in more strictly
defined instructiona! objectives that call out specific tasks, how they are to be
accomplished, and how those accomplishments are to be measured. Instructional
goals and objectives must be set up for individual courses, for major programs of
course study, and for the curriculum as a whole.

The difference between an lﬂSll‘UCUOﬂdl goal and one relatu.d mstructmn.ll
Dbjcc;twe is shown by the following:

Instructional goal: During the primary years, students will acquire a firm
understanding of basic addition and subtraction concepts.

One instructional objective: By the age of nine, 90 percent of the students will
be able to subtract any number from any larger number with at least 90 per-
cent accuracy. -

in summary, inputs from the real world affect the instructional and student
needs. The determination of these needs aids in specifying the instructional goals,
Then these goals, together with the characteristics of the students, provide a bau:
for sclecting or formulating sound instructional objectives,

PREPARING AND IMPLEMENTING OBJECTIVES

Having accounted for the inputs needed, let us turn to the problems of
preparing instructional objectives. The objectives for a given course, for example,
may be written by one teacher who is appropriate for the task, by the staff of the
departmeit concerned, or by a larger group that may include administrators or

) athcr feachers. In such cases, the objectives reflect views that are typical of the
school system. The basic viewpoints can be broadened by using teacher-teams
from-differant schools or school systems; employing a brmd;ned base of I\nnwl—
edge and cxperience is certainly desirable.

Probably the soundest curricular objectives will result from taking well-
prepared objectives from outside the district as a base and adapting them to
meet local requirements. Well-stated objectives are likely to be available for any -
widely presented course. One rich source of objectives is the Objective Exchange
at the University of California at Los Angeles. It holds large numbers of Db]cc-
tives and corresponding festing items for all arcas of primary- and secondary-
schoul cu ricula, and pmvides these at a n,lmivgly IGW cost.

supplementcd wnh detmled dlrcctmm for applymg the ﬁve mnjm’ ::lcmenh Gf
instruction: learning activities, resources, instructionzl mode or methedology,
learning environment, and evaluation. '
-Learning activities are basically whatever the student does, under the
aegis of the school, to gain new knawledge and a\:qulre desnrcd bchavmra, and
to develop skill in using then,
projects, and planned trips are examples Df lc'u‘mm_._ activities,
tional objectives can be attained with the learning activities alrcady in use; more
often, the establishment of objectives will indicate needed modifications.
Resources are the materials, persons, and facilitics that enhance hat the
learne’r darives f'ram his SEhDDI’SEBﬁS@i‘Ed a;tivitics Thcse must be id::n‘ ﬁed ;mr:l

inrirut:tmnal nmde: or mc:tlmdaiggy Df lmrnmg relﬂtes tn the way the
actmlms and resources are Drgimzed The learning mode may involve as little
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as the sequence of clussroom and workbook activities, or as much as the pattern -

of conditions and the sequence of events in a multimedia self-instruction pro-
gram that includes programmed instructional material, group discussions, und
malerials and devices for individual use.

Learning environment refers 1o the selting. This al should be as
conducive as possible to learning within the conditions of the instructional ob-
jectives, A classroom. library, laboratory, study carrel, or home environment may
be appropriate. 7

Evaluation involves the means of assessing student performance in line
with the instructional objectives, Well-designed tests produce two vary important

results: they tell about the student’s progress in meeting the object ves, and they

yield data for upgrading instruction.

At this stage, the planned curriculum or, more likely, the organized course
is ready to be presented to the students, When it is first offered. those who are
teaching it should keep a sharp eye out to learn how successfully the objectives
are achieved. Feedback from tests will be more important for what it reveals

about the instruction than for whut it discloses about the student. For instance. in
group instruction, if the test results show that a large pereentage of students are
not attaining a given objective, then that would he the signal for reviewing the
objective and/or the instructional’ steps used, and muking adjustments. Such
looping back — evaluating and revising on the basis of student achievement — is
cssential to developing and maintaining a currculum that is both relevant and
effective for students. ’

APPROACHES TO IMPROVED CURRICULA

The advantages of building curricula upon goals and objectives are being
demonstrated toduy in a number of school systems. In some cases, specialists de-
signed these curricula in generalized forms that could be adapted readily to
various school systems. In other instances, skilled consultanis helped develop
the curricula for specific school systems. Another way to get such curricula is to
train curriculurn planners within a school system so that they can do the job
for their local situation. ]

Basing curricula on goals and objectives opens various approaches to

‘student/school relationships. The following examples describe the use of goals

Q
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and objectives in establishing individualized instruction and in creating or modi-
fying curricula for more conventionally organized schools.

Individualized Instruction

With the growing awarcness of how students vary in their learning ability,
individualized instruction is becoming more and more desirable, As far back as
1954, the Learning Rescarch and Development Center at the University of
Pittsburgh was setting the stage for what is now known as Individually Prescribed
Instruction (IPI). Research in programmed instruction and in learning rate,
pacing, and individual differences of students marked the historical beginnings
of IPIL. By the mid-1960%, however, the effort had blossomed into a more com-
prehensive study of how to design curricula for individualized instruction.

At present, the process for developing the IPI curriculum has much ii
common with the curricular design strategy discussed above, The 1PI curriculum,
for instance, also leans heavily on instructional objectives; real-world inputs for
the original design and for subsequent revision are supplied by subject-matter

through tests or conferences on nearly a daily basis to assure that instruction is
tailored to the individual student, Diagnostic tests disclose his needs as he enters
a course of study, and his progress in the courss is monitored constantly. Un-
accomplished objectives become the focus for further instruction.

The instructional needs of an IPI course are built into the scope and
sequence of the instructional objectives, Placement tests determine what instruc-
tion a student or a group of students need. The objectives in the 1PI prograin

L4
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guide the tion of instructional materials and the construction of both place-
ment and diagnostic tests. '
Originally, IP1 courses depended heavily upon the avaiiable texts, work-
and other materials. Since then, materials tailored pecifically o IP1 have
been developed, many of which ure obtainable comme- cially,

In this individualized environnient, various .mthnds or modes of ]cnrmng

are used, each selected with full awareness and sonsi
be m‘.,‘:‘:Dmphsth]. This procedure leads to a vazied
ronment where motivation is typi vizh.
hJLC(!\'LH faundalvnn of the IP] curriculum facilitates
evaluation oi‘ the student’s performance. Each student’s final or interim achieve-

ition of the objectives to
and stimulating learning envi-

~ment is assessed by how he measures up 1o the specifications called out in the
objectives,
An interesting usc of individualized initrui;tian is bging put to wnrk in

curriculum design principles discussed p,rcvmualyi bul glppmnzhe:’. them some-
what differently. Its overriding goal is to provide county residents with a high-
quality education from kindergarten through Ph.D. on one campus.

Three rules guide Mova’s curriculum development: (1) the instruciional
system makes sure that the learner knows what he is to learn, (2) it keeps a
watchful E‘}’E on hns pmgrcﬁi Jnd guides him whcn he needh help, and (3) it

Nnvg works mwgu‘d ity lnng range &,le by a pl!, ,ng its gurnculum, devel-
opment rules through “Learning Activity Packages™ (LAP's), These are instruc-
tional packages that arc based on agreed upon objectives, designed to guide
individual learning. New LAP's are written usually as a result of real-world inputs
in the form of a timely social consideration, a new vocational specialty, or the
growth of a new field of interest (for example, pollution), Each LAP specifics the
instructional needs it serves. It accomplishes this by explaining to the student
(1) the background of the content coVvered, (2) the reason for selecting the con-
tent, and (3) its possible future application. In this way, the LAP rationale tries
to build relevancy into learning by uniting instructional need wth student nccd
After the student is indoctrinated in the background and rationale, Nova assesses
his initial abilities in the content. This measurement gives the student an index

of his particular strengths and ‘needs. Each LAP also specifies objectives, to let

the student know clearly what is expected of him,

A typical LAP lists resources together with keyed learning activitics that
provide the basic framework for the learning that is to be done, by a varicty of
methods in various settings. The student is free to choose his own package, place,
and time for study. In this way, he can make his curriculum jndividually relevant.

Check points throughout the LAF let the student monitor his own
progress, A final check is made by means of the LAP test, Thus, a’valid assess-
ment of attainment is provided for the student and for the Nova testing center,
and, having successfully completed one LAP, the student moves on to another.
As a result of the LAP, the Nova curriculum is interesting, individual, effective,
efficient, and relevant,

Improving Existing Curricula

Few school systems are ready to throw over their established curricula in
favor of entirely new ones. Nevertheless, there is a widespread movement to
adopt approaches that will enable schools to improve the content of their
courses —to meet the rising demands upon graduates and to respond to the
interests of students. At the same time, attention is focused on introducing edu-
cational methods that will lead to more effective learning,

Where funds can be made available, of course, schools can eall in special-
ists to study the conimunity's needs, characleristics, and desires; the studenis’
interests and capabilities; and the available resources. These specially trained
people can recast the curriculum on the basis of goals and objectives, and then
install the resulting curriculum in the schools,

Another more gradual and less costly procedure can be followed;
involves training the school’s own personnel to carry out the task, Once the
schools have the know-how and the supportive organization to build curricula
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- upon goals and abjectives, they can perform the various steps for starling or

: any desired course — from analyzing community characteristics an.
thrgugh setting up objectives. to recasting the course, including the loop-

and reevaluation that are so essential to keeping curricula up with the

times,

The steps for nmdr’mzm; curricula are well illustrated in a study that
Battelle-Columbus is mnductm% for some 90 Ohio school districts. In Ohio, as
re, the use of instructional goals and objectives in forni tlating curricula
began to get attention fairly recently. Not many people are experienced in this
method of building curricula. The project started, therefore, with a serics of

orkshops for curriculum planners from various schools. Bauclle specialists
guided the attendees though a thorough grounding in the philosophy and methods
of education by instructional goals and objectives, and through various tasks in
developing curricula on that busis.

Part of the study also called for preparing, for all participating schoals,
a step-by-step manual for creating “curricula using poals and objectives. The
resulting manual sets forth a readily workable procedure for teachers whn might
be assigned to this task in their own schools. As such tasks are underiz <en, the
process may be overseen by Battelle curriculum planners, who also may be called
upan to evaluate the finished produets. By this procedure, knowledgeable groups
ure being created to carry on in each school system.

In another program that was performed for the school systems of Pike,
Luwrcnr_e, and Scioto Counties in Qhio, the goal was to revise science studies for

Kindergarten through Grade 8. Battelle-Columbus eurriculum planners train

N thg 30 members of the group to prepare a goal- and objective-oriented curricu-

lum, and guided the group in its survey of various existing curricula as a basis
for the planned revision. With this guidance and with an evaluation of the final
results, the group produced what appears (o be a practicable and stimulating
curriculum. It will have its pilot run this fall.

A related study of interest in the ficld of vocational training has been
carried out in the State of Michigan. Since too often schools are turning oui
graduates without enough training for the jobs available, Battelle-Columbus
conducted a program with two goals: (1) to reduce the discrepancies between
the skills required by employers and those produced by existing currieula, and
(2) to develop a methodology for enabling schaols to keep such discrepancies
small,

Ten occupations were picked for mvzaugan@n in three communities:
Detroit, representative of a large city; Grand Rapids, of a medium-sized city; and
Mt. Pleasant, of a small community. The occupations — construction carpenler
and construction electrician are two examples — were chosen because of their
relation to Michigan's economic growth and because appropriate training can
be provided by vocational educational institutions.

The study bc:gan by obtaining information, from selected companies of
various types and sizes, about the knowledge and skills required from persons
entering the various jobs. When all information was in hand, the job requirements
were compared with the skills and knowledge provided by existing curricula.
Discrepancies were identified; and then Battelle curriculum planners formulated
recommendations for changes in curricula that would enable students to acquire
the skills and knowledge they nced in order to obtain and handle such jobs

~ successfully,

In summary, the use of instructional goals and objectives as a basis for

" better curricula unquestionably would help satisfy the two critical demands on

cducational systems, namely, that they operate with much higher cfficiency and
effectiveness, and that they offer programs that relate direetly to student’s immedi-

ate and future needs. Instruction can be made more relevant to the student by

- gearing his learning steps to an empirically determined set of eritical skills and

knuwlcdge and by ngmg hlm r:Dntmumg appﬂrtunmes u:n sclecl hlS own mstrur:=

other hand can be abmmed I’delly by uﬂplgymg z:hallengmg gonls‘ wnh precise
objectives, backed up by continuous and rigorous cvaluation of the course of
study. Although the design and development of proper curricula constitute an
arduous task, we believe that the benefits to be derived justify the effort expended,
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APPRAISING TEACHE A PERFORMA\TCE

by Dennis N. McFadden and E. Allen Schenck

Irr ALL HINGES on the teacher, In the last analysis, what
makes the difference in education is how the teacher docs his
job. In his hands lie the realization of the goals and objectives
for which - youngsters go to school and the public pays
administration, the money, the buildings, the materi

everything clse in the school system are there to give the

teacher the space, means, and time 1o teach effectively.
Sinee the teacher is so critical to the educational pro-

cess, it is exsential for school management 1o know what he

ment must E\;L it every EﬁEGLll"IL',Eanl o r;unllnuc :md f
pmsxbl: o grow. .

As a result, most school adniinistrators find it neces-
sary 1o adopt a program of appraising each teacher — to learn
about his performance and to evaluate it on the basis of given
standards, Appraisal is supposed to provide a continuous check
on the strengths and weaknesses of the teacher: thus, manage-
ment can take appropriate steps to maintain the quality level
of instruetion if and when any action is needed.

Teachers, on the other hand, generally don't like ap-
praisal. They suspect any measure designed to assess the
quality of their teaching, and often oppose appraisal pn}
grams. This is far from simple obstructionism; 2
nize the administration’s need to know. Euti Lgaghera have
quite a stake in appraisal, too! The results are the major basis
f@r pr’amati@ns p’my raiscq and, of course, dismissals Thr:ir

ID nmke Surn thqt the crltgrm and methnd m as
are used pmducg credlble rcxult\

(1) that th:: standnrds for tvalualmg wha[ is gffer;nvc tcachmg
are loo vague and ambiguous to be worth anything, (2) that
current appraisal .techniques fall far short of collecting infor-
matinn lh:lt truly Eharac crizgs thcir perfﬂrmam:ﬂ :md '“%)

le quallty IL'IChmE Ih;m to nurture it.

‘ Beeause of these divergent views, appraisal has become
al\ fundamental issue that has raised a wall between school
management and teachers, Administrators are frusirated in
getting what they believe is needed information. Teacher job
anxicty increases. The situation has reached the point where
 more and more teacher organizations want to treat appraisal
"as a negotiable contract item. If the situation persists, quality
education, and thus all of us, will be the loser,

The authors and their Battelle-Columbus colleagues
have wrestled with this problem of teacher appraisal, looking
for an answer that will satisfy both school management’s needs
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tices havc bccn

*;md lcai:hers’ abchtiﬁnﬁ Frcscnt .1pprnisai p

ment has been studied, and specialists in these ficlds have been
consulted. On this broad base, a1 method of appraising teachers
has been developed that provides useful, constructive, valid
information to scheool management on a continuing basis,
and circumvents most of the factors that have disturbed the
teachers,

PROBLEMS OF APPRAISAL PRACTICE TODAY

To get firmly in mind the direction in which appraisal
should go and what should be avoided, we began our wark
by investigating Qurrent pmr:tit:c including appraiﬂl g,m['s
standards for mea
for carrying out the

’5:11.

The Goals of Appraisal

Generally, appraisal is meant to be a quality control
measure for maintaining high standards of teaching in the
classroom. However, as commonly practiced, it serves tao
often as the basis for ranking teachers relative to merit pay,
promotion, or dismissal — in reflection of someone’s judg-
ments of their teaching performance. School management,
then, is judge and jury, acting on testimony supplicd by an
appraiser. The teacher can do little to rebut this testimony, In-
deed, a teacher is in a spot much like that of ‘an apprentice
ioning for a job as-target for a knife thrower. The judg-
menis are the knives. If the appraiser is expert, the teacher
will be neatly profiled; but, if the appraiser is not so expert —
well, small ‘wonder that teachers dread appraisal.

In any cﬂsc, sut:h an appmach lD app ;

isal givgs no

Lhang\:s anythmg. The prnpcr gml of gpprmsﬂl 15 not gnly to
recognize quality, but, more importantly, to increase it.
Appraisal can be used as a foundation for the profes-
sional development of the teaching staff. It can not only provide
a critique ofa tcaéher‘s perfarmnncx_, but ;115;:: guide ;u:tit:ns to

. ﬁther than negatwa nnd statlc MDIEDVEF, whcn teachcrs‘ see

recagmze and azccpt apprmml s a Mmeasure u.suful to thgm a8
well as to school management,

In line with this thinking, the first step in devcloping
an acceptable progran of appraisal was to set as a primary goal
for appraisal: te establish a foundation for a program of profes-
sional development for individual staff members, Achieving
this goal meant that the criteria for good teaching must be
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clear. definite, and objective enough to serve as effective joh
turgets. Moreover, the methods used to identify teacher
strengths and weaknesses must be accurate, and they must be
aceeptable to teachers. With this primary goal in mind, present-
day standards and methods of appraisal were examined.

Current Standards of Effective Teaching

In spitr: ::f thc: c@nsiderahk r’eagarch in this area, our

smf[ d;vclgpmem. Further teacher campiamts abDul vak,u&
ness and ambiguity of standards turned out o be all too valid.

Work on standards of appraisal has tended to focus
on teachers traits, Many of the research studies isolated such
traits as understanding, cooperation, creativity, inteiligence, or

“has positive aftitudes toward students.” But the reports ne-
gl:cted to say what teachers do when they possess these admir-
able traits. Such findings are almost uscless for identifying
appraisable components of effective teaching, Since the traits are
vague, evaluating them in terms of their effects upon student
learning and adaptation to the culture is virtually impossible,

With such hazy standards, even the best appraiser is
hard pressed to be obicctive; he is forced to rely on his awn
interpretation of what these characteristics mean in practice.
The uncertainty of the appraiser’s interpretation compounds
the uncertainty of the standards themselves.

The methods by which the standards have been put to-
gether also are dubious. Most investigators have tended to rely
on the thinking of students and supervisors. Admittedly, such
inputs are important. Yet nobody can know more about good
teaching than effective teachers; why should their views be so
largely ignored? Moreover, the sources of information have
not been tapped adequately, and not enough detail has been
provided for judging the credibility of the information
obtained.

Investigators have given little attention to what is known
about the course of human development. The contributions
that developmental and lear sing psychology can make to the
cstablishment of credible stundards have not been exploited
fully — a serious amlssmn -'hcs:: sgurces can hclp n;lentlfy
types of tea
learning.

Finally, many of th¢ research people in this area seem
to assume that anyone who can teach can measure the results
of teaching and, what’s more, can use these measurements in
a constructive way to improve learning. This assuniption is
doubtful, Teachers must assign grades, recommend promo-
tions, .md )udgg studcnls hlgh or lnw in many r;quctq but

guld.mc_e in thls functmn,

Current Appraisal Procedures

Teachers have complained that the procedures for ap-
praisal fall far short of truly informing the administration

about their performance. The Battelle investigation confirms
their r'msglvmgs
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Generally, teachers are appraised by matching their
performance against a standard ohservational rating seale. The
appraiser observes the teacher at work in the classroom some
randonily scheduled number of times. He rates the teacher
numerically from 1 to 3 for each characteristic listed on his
form; the sum of these scores is the teacher's rating.

It has alreudy been noted that these characteristics are
not clearly defined, that the best appraiser has a hard time
asse 'iing them abj::ctivgly and thal euch a rnting dm:s liulc or

Df its own lhat furthcr‘ n.du:: lh;\ crcdnblhtv of th: appmml

First, consider the effect of the appraiser’s presence
in the classroom. Teachers often act quite diff ently under the
eye of the appraiser than they do in his absence. It tukes litdle
imagination to visualize how harrowing this situation can be.
The best teachers can be nervous or defensive under the
appraiser’s eye, and their performance is likely 1o auH’cr
1::Drdmgly

nul’mdl up5 and dc:swns lhm are charactensl;c af cven th
slsadirsst qu!'urmer*; Pcrhnpe more impﬂrmmiy, wilh 5o ft:w

the teachers wgrk A teacher mlghl we]l hE abservcd to fc)llm'.
practices that should be improved, while those reflecting his
skill are missed, With such scattered sampling, a teacher might
be rated as effeciive, but he has to be lucky!

To make matters worse, the teacher often has little or
No opportunity to discuss the appraiser’s judgments. In many
school districts the results of appraisal are not disclosed to the
teacher. Not only may he be subjected to an authoritarian and
subjective appraisal, but, to top it off, when the appraisal is
completed, the teacher may have no idea where he stands.
Such a practice puts the appraiser in a difficult position, too.
With the assessment entirely in his hands, the appraiser must
put together inadequate observation and vague standards to
come up with what might well be the only opinion of record
on the teacher's performance. A conscientious-appraiser should
balk at this situation as much as a teacher. The current system
gives the appraiser every chance to make a serious mistake, but
little chance to correct it.

Finally, what is ieft to be said for the ratings them-
sclves? A product of disputable standards, subjective ‘opinion.
and insufficient observation, such ratings can scarcely be con-
sidered fair or helpful to teachers and, unfortunately, they can
be of little use tg school management, either,

A NEW APPROACH TO TEACHING APPRAISAL

Our study of current practice left no doubt but that a
workable system of teacher appraisal would have to be built
from scratch, What is being done today is useful prim rily in
showing what to avoid, In evolving a new approach to

BATTELLE RESEARCH OUTLOOK
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elmrly bcfm‘; them: the gppmlsal sysl:_rn has lCl SErve as an
instrument for upgrading the stafl professionally. To achieve
this end, three major clements were investigated, as described
in the following: ‘

1. Defining effective teaching. Past cfforts to put to-
gether meaningful standards for assessing effective teaching
had missed the boat because coverage of information sources

was spotty and it |gnnrad contributions from the most relevant -

sources — suce ! teachers -and knowledge gencrated by
s‘electt’;d educmmnai p:ay hﬂnglSlS l’;xplmtmg these sources

!L wis alm lmpﬂrldm to avmd the vagu&nsss Df exx:»t-
ing standards. The most explicit statements of cffective teach-
ing were sought, For this reason, critical teaching incidents,
ic, inspired events that have a significant impact on
student learning, were collecied to serve as an information base,
Using these as the bases for the standards averted the uncer-

tainties tied to defining teaching quality in termis of intellectual
abilities and personality traits.

About 800 usable incidents were supplied by some 465
teachers. These teachers were recommended as “best” by the
administrators in the 94 Ohio school districts sponsoring the
study. The incidents furnished a wealth of information about
critical teacher action. and they opened our cyes 10 the true
complexities of teachin;

a,.:shc.d fo review Ih:.. Aexlglmg l;tc.-,ral,ur& in thc—lr ﬁ,c:lds and m
extrm:t tezching princ—iples thm would bc pﬁrtic:ulariv Lm:fui

ated on Ihe bas;s DI la ‘t; tesi: (l) Are lhcy ﬂdgquam]y sups
ported by published psyclirdogical and educational research?
{2) Are they relevunt to ciassroom teaching? (3) Are they
meaningful to teachers? (4) Ca Dhe extent of their use by a
leacher be assessed objectively? tis checking the principles

T N



against the last three criteria, a group of 30 teachers from
among those who had served earlier provided assistance,
voluntarily.

‘2. Establishing clear, meaningful standardy of ofjce-
tive teaching. The critical teaching incidents were examined
and'additimnal prinéiple% were e'{tracmd from them. A: the
¢ matched with the prin-
Llplt:h to serve as 1lluatratmns In lhgs; rare cases where no
illustration was available, a hypothetical incident was created,
The final product of this effort was a list of 260 teaching prin-
ciples, each illustrated by one or more critical incidents.

The list was checked with the 30 teachers. Unless a
large majority agreed that a principle was clear and relevant,
dnd that its associated incident was pertinent and credible, both
were tossed out. Two examples of principles and incidents are
shown on the previous page..

The final list contained 241 principles. To lend co-
herence to this lisi, the principles were grouped into 20 cate-
gories, and the categories into 4 teacher roles: instruction
leader, social leader, promoter of healthy "emotional growth,
and communicator with parents and colleagues. Some cx-
amples of calegories are: under instructional leader, the
teacher individualizes instruciion where appropriate; under
social leader, the teacher establishes a democratic clussroom
atmosphere; and Lmd;r promoter of healthy emotional growth,
the teacher reduces disabling levels of anxiety. Under the role
of communicator with parents and colleaguies, there is only one
category: the teacher communicates information and sugpes-
tions to parems and colleagues about the intellectual, social,
and emmiaﬂal develcpment of his studcnt%

that we felt teachgrs c:muld belleve in and thal muld b; '1p-
plied objectively, we tackled the problem of appraisal pro-
cedures next.

3. Evolving a method for self-uppraisal. IF teachers are

BATTELLE RESEARCH QUTLOOK
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cvaluated mainly by professional appraisers, there scems 1o be
no easy way to get around the problems of. authoritarianism
and madequalc ubservauan Hnw&vu why not allgw the pv:r=

wnh havmg o h;len o palgnlmlly un!ﬂ,v’«:rable comments
from someone else, the outside appraiser,

For these reasons, the principles of effective teaching
and their illustrations were organized into a self-appraisal in-
strument. This has three main features: a scale that the teacher
uses In rating the relevance of each principle; a scale that the
teacher uses in rating his own performance relative to each
principle; and a summary rating that the teacher provides for
his own performance relative to each category of principles.

It is essential to have the teacher rate the importance
of each principle, since its siguiicante will vary from situation
u:) %iluatiaﬁ ‘d;panding on the age c:nf his ﬁ'll'lr’.if;nts the subject

hemrc gpprm\mg h,uméll, thg te.mher is called upon td apprmse
gach principle e, 'tc: detgrmine its FE]EViﬂCE tc his situatian
weiéhtmg hlb raung on IhL basis Df th: lmpnrtam;e he h.}s ias-
signed to the principles, he computes a total or Summary rat-
m;f, on each categgry These he charts ona pmﬁle bl'mk whn;h

wxll bc cnllghtgnmg f::r the mdxv;dual—, but, u will d}s«:aumgc
cnmparisans since Each teacher’ is lilu':ly to assign a differént

Hu’;. are the gudehnes {Dr usmg the new system:

. The teacher performs self-appraisal as outlined

above,

2. The outside appraiser is brought in to serve ay ad-
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‘areas requiring i

meets wuh th:: prnfg_z.smndl appraiser mr [hL first time. ln i
meeting away from the classroom, they discuss and review the

provement as tentatively identified by the
teacher, Since the focus is on the performance and not on the
personality of the teacher, the conferences are likely to be
friendly. comfortable, and nonthreatening, Ideally, the ap-
praiser will make suggestions that seem appropriate in helping
the teacher ‘select goals and establish priorities for improve-
ment; he is not to dictate to the teacher. Success depends on
rel- d face-m f'u:e cammunicalicm thh muuml confidence
sharing in
the dt(,l\l(jn makmé 1nd pmblem levm_g__ If a me.mmqul dia-
logue i intained, a sense of personal achievemient, a feeling
of job fulfillment, and high morale will prevail. This would

-contrast sharply with the net effect of appraisal as it is per-

formed these days, and would enhance the teacher's apprecia-
tion of appraisal as an authentic measure taken fo aid him in
his professional growth.

3. The appraiser's claysroom observations are used to
provide further tusight and divection, Contrary to current prac-
tice, ohservation by the outside appraiser should be scheduled
s0 that it can do the most good—by shedding light on those
specific arcas where problems exist and the need for improve-
ment has been identified. Teacher and appraiser, by laying out

" the schedule of observations together,: ican bring pn:rl:lc:ms into

sharper focus and define directions for i improvement more effi-
cienily, Under these conditions, the appraiser will probably
spend most of his cbservation time with new teachers or with
those who have special difficulties.

4. The appraiser consults with the teacher periodically
to check his progress. Teacher and appraiser should work lo-
gether during the school year to analyze progress and perhaps
18 work on brush-fire problems as they arise. A final conference
near the end of the year should identify new areas to be worked
on in the coming year and might even develop a summer pro-
gram for improvement,

A FINAL WORD

What has been described here is the prototype of a
practical -system for appraising teacher performance, It satis-
fies the needs of menagement by providing a real check on the
strengths and weaknesses of teachers and a mechanism for con-
Linually impmving thmr pchDrmance At the same time the

m'mqgt‘:ménl. : :
In addition to furnishing a solution to what can be an
embiuer—ing sitlmlibn, thiq apprcaeh is quite wﬁrkable and

p al as develuped here are smund the bEnEflls of thls methnd
will increase as the principles of teaching effectiveness and
related ﬁ:nncal incidents are refined as a result of more operat-
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PPBS:
PLANNING
FOR SCHOQOLS
OF THE

by Gerald L. Robinson

M;\;‘ﬁ' SCHOOL SYSTEXS FACE CRISES

in the 1970%, Teachers demand higher
salaries and more vaice in decisions. Stu-
dents protest for more freedom and for
rcprucnl‘\llon in curriculum planning,

Minorities seck Jocal control of their
: they helieve that they can edu-

schoo
cate their children hetter than the estub-
lished system can, School requests tor
funds are getting chilly receptions: de-
'eats of schoal hond issues have in-
sed 70 pereent in the last 5 e
Deep, far-reaching changes are called for.

How will schools manage these
changes without being erippled? Solving
prablems of such scope and magnitude
calls for skillful planning and aggressive
nethods for putting plans into action.
Planning today must Iook beyond the
next year. School administrators must
plan with vision that is broad cnough to
encompiass all aspects of the system.
Above all, they need o set a positive di-
rection with long-term goals and care-
fully specified objeetives that will serve
as steps to those goeals,

Budgeting will be purt of this plinning
for ch.m;c A hudgct qhnuld rcp, ent

iy

not Lnnugh JLN 10
écn;mlc a lm shawmg the cost of sul-
aries, textbooks, maintenance, and other’
inputs to the school system, Who can

- tell from such a budget what the spend-
ing will acc’:ﬂmplish* Go@d planning calls

be gmncd Imm various cxpendilurgs—
before funds ave budgeied, Committing

- funds now for new buildings, textbooks, -
- courses of study, und the like can affect

educational pr ograms for ycars ahead,
The school administrator who plans for
only one ycar at o time leaves himself

- = with little leeway to consider aliernatives
©in the future =— he spends himself into a

corner. Long-range planning, on the
other hand, puts him in a position where
he can pick from a wider range of alter-
natives, some of which have long lead
timics. .

-Finally, planning must provide for
feedback so that better plans can be laid

" next year and the years after. 1f budget
.-allocations - merely take care of rising

BATTELLE RESEARCH QUTLOOK




costs, no real planning is being done, Ji
is much more important to make sure
that desirable. but troubled, programs
are strengthened effectively and gef the
funds needed to bolster them. Certainly
funds must be spent for those efforts
that will benefit the whole system mast.

Today, few schools are equipped to
plan adequately, The kind of compre-
hensive planning outlined here calls for
i System. Many educators hope that
planning systems that have succeeded
in industry and government will serve

ssion, PPBS
(Planning-Programming-Budgeting Sys-
tem} seems (o have generated the great-
est interest. PPBS was first applied in the
carly 1960's in the U.S. Department of
Defense although its roots go buck much
carlier. Currently, a number of school
districts and educational agencies are
working 1o adapt it to school systems,
Let’s look at what PPBS is and how it
applies.

ods that now are under di

The key eclement in PPBS is “plan-
ning”. Basically, PPBS is a.systcms ap-
proach to planning that considers the
costs and the consequences of using var-
ious alternatives, or options, in order (o
achieve the desired goals and objectives,
To accomplish a school system’s stated
purposes, PPBS breaks down the total
effort into programs, which combine re-
lated activities and resources to attain
clearly stated objectives.

“Budgeting in PPBS is output-oriented
rather than input-oriented. This means
that instead of just setting aside certain
funds for teacher salaries, téxtbooks,
building maintenance, and other goods
and services, spending is planned on the
basis of the results it will buy — a better
driver training program, a more effective
mathematics program, or a more respon-
sive communications program. Battelle-

Columbus and other specialists in PPBS |

are generally convinced that this plan-
ning method will improve the averall
operations of a school system. How-
gver, it's not easy to set up a completely
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operable PPBS. This system is best
adopted in steps, some of which may be
expensive. Among the requirements for
applying PPBS are: (1) clearly defined
autirority are] responsibility; (2) recogni-

tion by administrators and teachers that -

considerable effort will be required from
them; and (3) collection and analysis of

a programmed system to be bought off a
shelf and used like many other tools. It
is a systematic, rational way of planning
and administering that must be learned.

PPBS should be considered as a re-
placement for planning methods that
don’t do the job needed. It's not a cost-
cutting tool, per se. Rather, it offers a
way of improving a school system’s abil-
ity to reach its objectives within its lim-
ited resources. PPBS doesnt replace
judgment; it encourages more effective
use of judgment. Best of all, it can in-
crease the eflectiveness of any organiza-
tion whose major concern is human
values, by building these values into the
goals and objectives of the organization.

What's involved in employing PPBS?
For a school system, these are the basic
sleps;

l. Develop broad goals and objec-
tives.

o

. Design a program structure,
. Define objectives for each program
— including the means for measur-

T

ness.

4, Identify or design alternative ap-
“proaches for attaining program
abjectives,

5. Mauks cost-cffectivencss analyses of
the alternative approaches for cach
program,

6. Sclect the best approach for attajn-
ing program objectives and allocate
funds.

7. Evaluate the results of operating
cach program and provide feed-
back to the planning process.

If PPBS is to work well, these steps
have to be retraced, to some extent, each
year. For the first three steps, it's mainly
a matter of checking to see if any changes
of direction are needed cach year, The
last four steps require more incisive re-
view. For each, one major question must
ments still pertinent to current
operations?

Adopting PPBS also makes other de-
mands. Program budgets must be pre-

pared for the upcoming vear, and a
long-range plan must be drawn up to
project financial and. other needs for
several years, Finally. administrative
stfuctures- and procedures must be
organized. .

The seven steps above outline the ma-
jor cfforts involved in instituting a com-
plete PPBS from scratch, as a newly

formed school district might. However;

an eslablished district might well ap-
proach PPBS by taking just a few pro-
groms and applying Steps 3 through 7.
Aflter gaining experience with these indi-
vidual programs, it might extend PPBS
into other ones and also implement Steps
I and 2 for the ‘entire school system.
Such gradual adoption often is prudent;
it allows PPBS to be established smoothly

.and permits the stafl to be trained at a

rate that keeps pace with the changes
made. Each school district has to decide
how best to apply FPBS. There is no one

Develop Goals and Objectives

As discussed here in eariier articles,
goals are broad general statements of a
school sysiem’s long-range = purposes.
Goals are not quantifiable; they tend to
be idealistic, and serve as a guide and in-

spiration for the school system’s person- -

nel and activities. All groups involved in
and with the system should help set the
goals to be sure that they reflect the
overall needs and interests, and that they

express the broad purposes of the sys- .

tem in terms that point the way to ulti-
mate’ accomplishment. Goals must be
relevant — not merely glittering general-
ities to distract people while the system
goes off in other direetions.

Objectives, on the other hand, are
more specific statements that relate to
shorter-term, attainable ends; they repre-
sent planned steps to be taken to achieve
the set goals. . They should be drawn up
with the full participation of all con-
cerned groups, Typical objectives would
be: to reduce the dropout rate of a high
school to a specified percentage, or to
increase the average student score to a
specitic level on a particular achievement
test.

Goals, then, ultimately shape the con-
tent of the curriculum, standards for the
teaching staff, priorities for expenditures,
and other matters so that the school sys-
tem mioves in the desired direétion. Ob-
jectives must be carefully set to ensure
the attainment of those goals,
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Design the Program Structure

and resources that ccmtribute to 1hg
accomplishment of specified goals and
objectives.- A progra ructure, in the
terminology of PPBS, is the organized
listing of the titles of all the programs
that comiprise the school's total activitics,
In designing the program structure,
the planner determines the programs that
will be needed to fulfill the broad goals
and objectives, and he organizes the titles
of these programs into an integrated
structure. Related programs often are
grouped into three major areas:

I. Instructional—e.g., English, math-
ematics, and kindergarteni
. Admini —e.g., central ad-
.,rnmlstranc:m, planmﬁ,g and re-
search, and purchasing.
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3. Service—e.g., student transporta-
tion, food services, and building
maintenance,

The program structure makes it pos-
sible to accomplish a number of things
that are essential to applying PPBS. First
and foremost, it classifies the many,
varied activities of a school system into
clearly identified programs that help at-
tain specific objectives. Second. it pro-
vides a coherent basis for ultimately
examining all of the programs and for
allocating funds to each, It enables man-
agement to group activities and associ-

Aruitoxt provided by Eic:

~ Service

ated expenditures, so that the funding for
prfngr:m’w caf he tied to c’ﬁ’ectivemss in

ta,hfs the ;l,SSIgnl‘llEﬂt Df [Eapm‘lhlblllly for
a particular program to a specific person
or organizational entity.

When PPBS has been adopted for an
entire school system, all of the system’s
activitics and resources are intermeshed
and pointed toward pursuing its' broad

goals and objectives. However, when
some programs have not been organized
on a PPBS basis, these must be distin-
guished clearly in the planning/budget-
ing process to ensure that they get ade-
quate consideration,

Define Each Program’s Objectives

Here, the focus shifts from the inte-
grated program structure to the individ-
ual programs. This step begins by sctting
up the program objectives, including the
level of performance the programs will
shoot for. .

Posing and answering’ four questions
can assist in defining program objectives.
The questions and typical answers based
on a driver training program are these:

1. What are the goals of the program?

To train all students to drive cars
safely and not be a menace to
others,

THE PLANNING GRAMMING-BU ETING SYSTEM (PPBS) IN THE MANAGEMENT CYCLE OF SCHODLS
PPBS, Step 1- Develop Broad PPES, Step 20 Design 230 Detine Objee-
Goals and Ohjectives Program Structure tives fur Caeh Program
- - _ PLANNING;J>

8 PURCHASING 2

. ETC.:>
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. Heow iy the effectiveness (]j the pro-
ired? By (!Lh.r—

;smm 1o he mea

whn pd:s lh\: state dnv;ng test on
the first try and the proportion of
graduates who have been cited tor
traflic violations over a certain
period.

3. What level of effectiveness shoidd
be yought? To have at Jeast 95 per-
cent of the students pass the siate
driving test on the first try, and to
have the rate at which graduates
are cited for traflic violations dur-
ing their first licensed year be no.
more than half the rate for the
local driving population.

4. What constrainty are likely'to limir

prograin effectiveness? Perhaps a

limited number of instructors or of

cars, which, in turn, would restrict
the amount of training that could
be given to cach student.

The relevant objective might be stated,
finally, as this: to provide driver training
that assures that at least 95 percent of
the students will pass the state driving
test on the first attempt, and to train -
drivers whose rate of violating traffic
regulations will be no more than half
that of the local driving population,

Always, the niore specific the measure
of effectiveness, the more useful the oh-

BATTELLE RESEARCH OUTLOOK
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jective, However, since goals are not
quantifiable, there always will be doubts
about how far we have moved to achicve
a goal when we have attained a well-
defined objective. The driver training ex-
ample above represents a good objective,
and we can be fairly confident that the
student who ‘passes the test and seldom
gets a ticket is a good driver, Neverthe-
less, there is the possibility that the stu-
dent hasn't learned to respeet the trailic
laws; rather, that he has learned only to
look out for the police. Judgment will
always be necessary in assessing the
achievement of goals; neither PPBS nor
any other approach can do the evaluating
automatically.

Generate Alternative Approaches

Once program objectives have beer:
defined, the next step is to identify or
design various possible spproaches for
implementing each program. This is
where the success of PPBS depends on
the planner’s ingenuity. Having a number
of possible options does not, of course,
guarantee anything, but it does give man-
agement a chance to pick the best avail-
able course of action.

Here’s an example of how alternative
approaches may be generated. In Ohio,
approved driver education courses must
provide 36 hours of classroom instruc-
tion, plus either 24 hours of in-car train-

F lCroLUMég + NUMBER 2 * 1970

FPRE, Step 6 Select Bost

Approach; Allocate Funds

ing or a combination of 12 hours in a
car and 12 hours in a driving sirulator.
The following are some of the possible
ways of handiing the nonclassroom train-
ing for a driver education program:

® 24 hours in-car with certificated
teacher

® 24 hours in-car with commercial
driver-training-school instructor

® 24 hours in-car with paraprofes-
sional instructor

® 12 hours in-car with certificated
teacher and 12 hours of simulator

® 12 hours in-car with commercial
driver-training-school instructor
and 12 hours of simulator

® 12 hours in-car with paraprofes-
sional staff instructor and 12 hours
of simulator,

Other possibilities also might be con-
sidered. For example, when permitted by
law, in-car training could be conducted
on a driving range. This would allow
simultaneous use of a number of cars,
with a single instructor supervising the
range. The student/teacher ratio would
be increased, thereby reducing the costs
for in-car training.

Legal limitations, public attitudes, po-
litical considerations, school policy, staff
capabilities, available funds, and other
factors must be considered carefully in
designing alternatives. Ingenuity and cre-

1 FPES, Sten 7
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Feedback to PPBS and Operations

ativity are essential in providing the best
possible options from which to choose.

Analyze Approaches/Select One

Now, how does the planner pick the
best way of implementing each program?
The systematic examination of the possi-
ble courses of action for achieving pro-
gram objectives is of major importance
in applying PPBS. Feasibility, costs, and
effectiveriess must be given prime con-
sideration in judging and in selecting
from the altermatives; this process is
called cost-effectiveness analysis.

Analyzing the cost-effectiveness of
possible courses of action can be a com-
plicated task, requiring trained and skill-
ful analysts. The process cannot begin
until criteria have been set for evaluating
the alternatives, If both cost and effec-
tiveness are allowed to vary, comparing
options becomes very complex and se-
lection becomes largely a matter of judg-
ment. Practically, the judging usually is
done by setting either a tolerable cost or
a desirable effectiveness level; then, the
most at the set cost or (2) will cost the
least for the set level of effectiveness is
picked as the best one.

Suppose, however, that the adminis-
trators haven’t the data or experience of
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their own on which to base predicti
of effectiveness — u frequent case. What
then? The maost obvious step is 10 use

ists who are fumiliar with the

various courses of action, Another ap-
proach Is 10 study data and reports on
the experiences of ather school systems.
When these are used as a basis for the
analysis, consideration must be given 1o
how u comparable program wus con-
ducted and to differences in the students,
teachers., qunpmum und other resotirees,

Cuosis natur are easier 1o predict
than effectiveness because they reflect
resources used whereas eflfectiveness is
based on results achieved. For this ¢
son, there Is likely to be a tendeney to
base the assessmenl on sat financial lim-
its. The prediction of effectiveness often
depends on subjective judgment. With
experience, better technigues for ussess-
ing such subjective matters will evolve;
until they do, such prediction is a matter
ialists. In any case, the last move
courses of action

=

for spec
in cvaluating possibl
is to rank the aliernatives on the basis
of assigned values, so that the best option
will stand out clearly.

An increasingly promising way to pre-
dict costs and effectivencss more pre-
cisely is to use muthematical models.
Such models ean be powerful tools once
they have been validated. They can be
used to calculate output V'Il’mblcs as a
funetion of input
thereby aiding nﬂnagcmcnt in choosing
effective and efficient alternatives.

Cost-effectiveness analysis does not
make decisions, It does supply informa-

tion that increases the decision-maker’s

knowledge, and it sharpens his judgment
by reducing un\:ertaimies. But :::\th::r un-
—e.g., pUl!llCdl ElllThl[E, cnmmumty
gouls, and economic conditions. Only
the individual or group that ultimately is

responsible for results — like the super-
intendent or the bourd of education —
should make the final decisions,

Evaluate Each Program's Results

Though review or evaluation of a pro-
gram’s aperation is not always listed as o
puﬂ ol PPBS, it' is CS%Lmidi it is this
“,L;\Ihl(; Mnrgmgr. It must ln, dmm h;'
the end of cach planning period since i
provides the feedback that is needed 1o
adjust and improve goals, ohjuctives,
program structure, or the programs
themselves during the next planning
period. Without this review, manage-
ment lacks cffeetive control over
opcrations,

Management review and evaluation
are basically a matter of comparing
actual rcsuits with the stated ohjectives,
esults must be measured using the
standards that were employed in
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defining the objectives. 1f o program’s
results are unsatisfactory, either the pro-

gram must he redesigned or the aspira-
tions stated by the program objectives
must be trimmed. Wherever possible,
munagement should exercise control of
programs by evaluating them frequently
or contimually, rather than only at the

end of the planning cvele,

PPBS AND THE SCHOOLS

PPBS is really only beginning to enter
the school seene, Batielle-Columbus spe-
clalists recently surveved over ) schoul

districts throughout the nation that have
started to use PPBS. Although none of
the 32 school districts thai returned com-
pleted questionnaires is operating com-
pletely under PPBS, several districts are
well on their way.

The evolution of PPBS for use by
miny school districts is moving forward.
The Rescarch Corporation of the Asso-
ciation of School Business Officials is
condueling a project for the U.S. Office
of Education. to develop a “program-
planning-budgeting-cvaluation system
design™ for locul schools, Under 4 U.S.
Office of Education grant. the University

e
of Pennsylvania has developed an

cducation - planning - prngmmmmé -
budgeting system for the publu, schools
of 6 counties in Pennsylvania, The Cali-
fornia State Department of Education is
sponsoring work on a conceptual PPBS
design for California school districis.
Battelle-Columbus currently is investi-
gating PPBS for 90 Ohio school districts;
onc district has joincd with Battelle in a
pilot study, and a number of other dis-
tricts will participate through an advi-
sory council,

In spite of the problems associated
with setting up PPBS, school systems are
expected to employ it increasingly in the
years ahead. As the top people in school
systems realize, management and plan-
ning are diffidult at best, PPBS will not
make these activities casy, but it will
make them more fruitful. With PPRS,
school leaders not only can plan more
effectively, but also can be much more
successful in reaching the goals and
objectives, -

As more schools turn to PPBS, ap-
proaches to implementing it are expected
to improve. Moreover, developments in
such areas as learning theory, educa-
tional indicators, measurement tech-
niques, organization theory, and predic-
tive models will case the rigors of
implementation and increase the value of
PPBS to the schools.
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A BETTER
SCHOOL, / COMMUNITY o oimres vawont o s
DIAT.OGUE

w:ml LDn%ull(ldlLd districts. T ] D!' sm.l,ll schm:)la ﬁcr\'ing
rural, homogeneous communities have passed. The managing
of schools has moved from the hands of parent and interested
citizen groups to the desks of professionals, The curriculum
has advaneed beyond the 3 R's to intensified courses in ce
and mathematics, so studies, and vocational training, Like-
wise, communication between the school and the community
has evolved from informal conversations at hborhood
gatherings and church socials to more formal modes, such as
tings, and lengthy annual reports pub-

news media,
lished by t

The critical problems thrust upon our educational sys-
tem recently have awakened many edueators to the urgancy of
a good school /community dialogue. Abruptly confronted by
the public’s growing disenchantment and concern with schoal
practices and expenditures, edueators are beginning to look
seriously al their communication programs,

TROUBLES IN COMMUNICATING

goals: (l) to mal{e lhc com lumly aws Qf lhe FC)]!CILS nnd
'pi‘ictices of its §Chﬁi\]'§ and the r;aqgné behind lhem zmd (ﬁ) to

4

rchuwe to Lduc‘ i

As of now, it is rare for either goal to be achicved. Most
educators realize that good school /community relations require
good communication, but few have done anything about it.
Hence, too frequently, lack of information about the schools
has bred dissatisfaction in the community, and lack of knowl-
cdge about community composition and feelings has contrib-
uted to poor planning by the schools.

One of the most prevalent problems is that communi-
cation between school and community has not been a two-way
exchange. The current thinking on school /community commu-
nication proposes that it is everyone's responsibility to cslab-
lish rapport among the home, the school, and the community.
However, in practice, communication policies have been basi-
cally a school managerial concern, with the school administra-
tor serving as the initiator and director. Most schoaol districts
have relied on a limited flow of selected information in one
direction only—the school sending and the community receiv-
ing. Too often the schools have transmitted only the informa-
tion they wished the community to have, with little regard for
what the public really wanted or needed to know. Students’
report cards are a good example. Grades for achievement and
marks for behavior are readily given .out to parents. But the
report cards seldom include explanations for these grades and
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~up in the defeat of t

mirks, Parents who ask "Why?” often find that administrative
cars don't hear the question,

Good communication means listening as well as talk-
ing. The schools should listen to how the community feels
about its rzhools and what it expects from them. The responsi-
hility for this dialogue does not belotg entirely to the school:
community leaders, parents, and otker interesied citizens must
join in. Too ofien. gossip. compliints, and other forms of
public expression have not been translated into constructive
statements, and communily leaders have not alway nded
themselves effectively 1o coordinate needed community aclion,

Another major difficulty is that, when the schools ury 1o
reach the community, their efforts frequently are spotty and
unrealistic. The tendency is to et word to the public only dur-
ing crises, such as last-minute attempls to pass tax levies, or
once-a-year meelings to quell student protests or to resolve the
parents’ smoldering criticism of the schools. Beyond this, the
schools tend to limit tl messiges to occasional rosy reports
of how well everything is poing. Such slipshod communication
leaves fertile ground for public discontent, which often shows
ax or bond issues or in community pressure
1o oust school officials. If educators expect public support, they
need to disseminate systematically the lund of information
that pinpoints a school's needs and weaknesses as well as its

SLICCER%ES,

Further, educators disagree on the need for communica-
tion programs and on whao should implement them. Few schools
have taken time to specify objectives for such programs, and
even fewer have set up procedures to evaluale progress toward
the objectives. Also, not many educators are familiar with pub-
lic relations techniques and how to implement them. The com-
munication programs that do exist rely on the efforts of various
staff members, working informally and part time. Many ad-
ministrators assign these duties o someone whose work load
seenls light — with little d for the personality or skills
needed. Few school syslems have considered hiring 2 profes-
sional full time. Further, most school administrators view
communication materials and personnel as Juxuries and seldom
plan for them in school budgets.

Likewise, educators’ attempts to inform the com y
ofter have failed because they didn't communicate at the
proper level of understanding or they didn’t use the commu-
nity’s natural channels, Educators frequently have little insight
into the composition of their community. They have not paid
enough attention to the various ethnic and sociceconomic
groups and to the different publics of the community, e.g., par-
ents, businessmen, and senior citizens, Too oflen it takes a cris
to make an educator realize that each group responds to and
evaluates the school according to its own interests and needs.

Finally, there has been a dearth of research on school/
community communication. Most surveys of the community’s
desires and preferences or evaluations of communication efforts
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have been done by untrained personnel at the focal level. With-
out the professional guidance required, these activilies often
have lacked the necessary methodology, und thus the findings
and results have been, in the main, relatively uscless,

THE SCHOOL TALKS TO THE COMMUNITY

tell the cDmmumly .lhmlt thc: schnﬂl% cian hL ;lEhlL\*‘LFJ thmugh
a number of approaches. All of them require some expertise,
at least for initial advice and puidance; but once formulated,
the approaches can be implemented fairly easily by a local
school district.

Developing communieation guideli
and community is one approach that specialists i school/
community relations have found to be successfui. This tvpe
of gnide points the way for administrators, teachers, school
affs in regard to such factors as

for both school

boards, and communication si:
paths for cammunica[ing with various interest gn:ups in tht::

\hc; event of mmmumga[mn brca,kdgwm. Cixmmumly IdeEl’S
and interested citizens can also employ such a guide to learn
how to communicate effectively with the schools, how to find
lines of access to the decision-making process of school man
agement, how to move other publics in the community to-
ward coordinated zction in education, and the like,

Another approach is to bring in a research team to
appr’aise the currém éammunic’aticn pragram and make recom-

it hcpes 1o ac,:s:ixmplish it Co

ducting it, and whagi®might ;u;‘hlave if resou dF
i t Fgr exampl one qucstmn thE le
specialists g
are espeghilly- useful in th;s s:hnal di

,,c:l and is the d!stncl

School Board -

Communication
Director

using them as effectively as it might? The specialists might find
out that a large district could employ the mass media ©
advantage, and they might suggest howthe district might ex-

ploit. say, regular television programming. Or, they might focus
the attention of a small district on person-to-person means of
communication such as telephone hours or open houses that
would put the people of the community in direet contact with
:c:hnnl admin lmmr; Rccummcnd-umns of such teams cnuld

WD,rks,.ths lgd h) profcsslonal.s pmvide another means
of improving school/community dialogue. They furnish col-

lective opportunitics to exchange and generate ideas, informa-
tion. and solutions to communication problems. Workshops
can be organized cither as part of the school's in-service train-

ing or as a special project sponsored by a local, regional. or
national educatinﬁ’il asqﬁcimiﬁn Such wml{shcps or s«.min,lr"-

programs, ,dnd thg reasons bc.hmd thcm, to thr:: various pllbl!ih
in the community, Techniques are explained on how to com-
muwcale the school programs broadly enough so as to emphii-
size t importance to the entire community as well as to the
specific publics. Training also can include how to convey i
school’s financial needs to the community and how to publicize
the rising of education using reporis, meetings, and the
news media. Finally, such seminars ean teach school officials
how to budget funds for communication,

THE SCHOOL LISTENS

If the school is keeping the community informed of
its plans, needs, and activities, this is noteworthy; but, the
school still may be doing only half a job.- As we have em-

Parents

A FLAN FOR SCHOOL/COMMUNITY COMMUNICATIONS
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phasized, two-way communication is essential, and the school
must give equal attention to realizing the second goul of schoals
community communication: 1o determine the community’s
opinions and expectations in regard to its schools,

In many ways, this second goal is tougher 1o achicve
than the first. Getting refiable, representative information from
the community is a sophisticated task, It calls for special tech-
niques used systematicully by trained communicators. Past
clTorts of school systems indjecate clearly that: (1) some method
of surveying the community is necessary, und (2) the method
must be developed for and by the community, and must be
tuilored to satisfy the needs of that comnunity.

To perform this important task, the mechanism of
communication between the community and the school must

give information not only on broad goals. but also on more
specilic aspects of the educational system that concern the
various publics. Students and parents are concerned about such
ning is to include just wood-
working and home economics, or also the development of
entry-level job skills thut would qualify a student for work once
he completes his formal education; whether driving courses are
offered, graduates are readily accepted by universities, lunch-
room services are provided, or students are bussed; or what
kinds of teachers are hired. Setting up means of getting com-
munity views on all such questions is most i ant in shaping

In this conncction, Battelle-Columbus specialists are
just completing the devclopment of a survey method that is
expected to tap these community views. This method is designed
to accomplish two tasks: (1) to enable the people of the com-
niunity 1o state the goals and objectives that they want the
schools to achieve, and (2) to tell school management how well
or how poorly they think the schools are performing.
Interviews of people rej
a number of Ohio communitic
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statements of what the prople wanted and expected from their
schools. Based on these sttements, @ survey instrument was
ements were categorized according to the

devised, The goal st
school-reluted areas that they touched on, and values and pri-

oritics for these statements were established using a scaling
technigue. Typical of the diversified arcas that the instrument
covers are questions, relating to: the elementary curriculum,
finuncial support for schools, student discipline, vocational
education, dutics of school board members, racial integrition,
and the role of state poveranient.

Each step in the preparation of the survey instrument
was taken with the help of people from the cooperating school
ts. The widest possible participation was emploved to
assure that a representative array of viewpoints would be cov-

cred. Populations were sampled in regard to age, ruce, geo-
graphical location, accupation, income, education, religion. and
size of family. In all, the communily was approached four
timics: once for the collection of goal statements, twice during

sorting and scaling of these statements, and finally lor a dem-
onstration pilot run of the survey.

The survey instrument was constructed so that a school’s
administration, at will, can employ the whole unit or only parts
of it, depending on the particular subject area or areas in

THIRD
STREE?
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which the voice of the people is to be tapped. For example. if
the school superintendent wishes to assess public opinion re-
garding an impending bond issue. he can submit the finance
portion of the survey form to the entire comminity or to a
specific sector o1 the people, arid thus get inforination in that
area only. )

Even the results obtained during the development of the
survey instrument, particularly the findings fmm thL p’lm run,
will give school management signific
of comniunity interests. This pllm run lLlh a IDI ;1buut hgw
varjous groups in a community react to school policies and
practices. When interpreted in the light of what an adminis
trator knows about the population composition of his scheol
district, such data can help him estimate the kind of support
he ean expect from various community groups,

Although the Battelle survey instrument is expeeted to
serve most school distriets as a basic tool for monitoring public
opinion effectively, it should not be relied upon to provide the
only input. Schools also should stay alert and sensitive to, the
voices of students, parents, community leaders, and citizens-at-
large,

KEEP IN TOUCH

To attack the problem. attack the cause. Inadeyuate
schmlﬁ:ammumt) communication is not the only eause of the
problenis that beset schools today, but it ceriainly is one of
them. M r. it is a situation that must be corrected before
other causes can be attacked effectively, .

Schools need help in establishing effective communica-
tion programs or in upgrading their current ones. Rehavioral
scientists have addressed themselves to the problem and have
worked out a variety of approaches: the Battelle survey instru-
ment is on niple of their effo

The need for communities and schools 10 unite their
resources and efforts toward achieving the best in school/
community communication is a challenge and an opportunity
for contemporary society. Educational problems, like other
social problems, are best solved by people working together,
with each participant contributing his creative ideas. profes-
sional knowledge, and personal efforts. To communicate is to
v.h.m. (‘mcsclf wnh anmhcr lmdmg m muuml und:.rsllmdmg

FOR FURTHER READING

The literature on education is vast and some
of the classics were written a century or more
ago. Educators who are interested in updating
schools can learn from the American classic
Democracy and Education by John Dewey (Mac-
millan, 1916). It advocates children learning to
work together in preparing for citizenship and
teachers guiding them by promoting cooperative
inquiry. Neil Postman and Charles Weingartner's
Teaching as a Subversive Activity (Dial Press,
1969) supports an inductive approach to learn-
ing that emphasizes problem-solving rather than
memorizing by students. The authors are highly
critical of conventionsl teaching and school
Organization patterns, Readers concerned with
plaﬁnmg and achieving systematic changes in
education will find that The Planning of Change:
Readings in the Applied Behavioral Sciences,
edited by Warren G. Bennis, Kenneth D. Benne,
and Robert Chin (2nd edition, Holt, Rinehart
and Winston, 1969), is quite helpful. G. imme-
gart and F. Pilecki in An Introduction to Systems
for the Practicing School Administrator (Rand
MeNzlly, 1970, in press) clearly characterize the
systems movement and its relevance to educa-
tional refarr.

Schools need the benefits of both scientific
and humanistic management. How educational
leaders can combine these two into a participa:
tive system is the focus of The Human' Organi-
zation: Its Management and Value by Rensis
Likert (McGraw-Hill, 1967), George S. Odiorne’s
Management by Objectives: A System of Man-
agement Leadership (Pitman, 1965), though
written for business and mdustw is highly ree-
ommended for educatlanal management alsa
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up _ex,tEnswely, a parn:ularly gnmd acn:u:unt Df
current approaches is given by David L. Cram,

Technology (General Programmed Teaching,
1969). Robert F. Mager, in his small book Pre.
paring Instructional Objectives (Fearon Publish-
ers, 1962), presents a most readable and
authoritative statement on how to write instruc.
tional objcctives. The steps taken by schools to
individuaiize instructiaﬁ t:an be exarﬁined by

,,,,,, ng With Indi-
wduall d Instruc’émn (Feargn F‘ubhs ers, 1968),
which covers the efforts in Duluth, Minnesota,
and by listening to *individualized Instruction,”
edited by William Deteriiiie, in Sound Education
Reports (audio tape), Vol. 1, No. 11, 1970, which
relates to two other experiences,

Since many of the published writings on
teacher appraisal suffer fram the defects out-
lined in the article here, the literature in this
area should be approached carefully. A, 5. Barr's
Wisconsin Studies of the Measurement and Pre-
diction of Teacher Effectiveness (Dunbar Publi-
cations, 1961) provides a fine general critique
of current appraisal practice. Related problemns
and controversial aspects are analyzed critically
and interestingly by Donald U. Medley and Har-
old E. Mitzel in “'The Scientific Study of Teacher
Behavior,” Theory and Research on Teaching,
Arno A, Bellack, editor, p. 79-90 (Teachers Col-
lege Press, Columbija University, 1967). George
B. Redfern in How To Appraise Teaching Per-
formance, p. 15-22 (School Management, Inc.,
1963), discusses the appraisal goal of teacher
develapment and its achievement. Using critical

. incidents as a base for defining effective teach:

ing is described by David G. Ryans in Character-
istics of Teachers: Their Dexcription, Comparison,
and Appraisal, p. 79-83 (American. Council .on
Education, 1960).

While educational applications of PPBS are
relatively new, there are several helpful books on
the subject. Probably the best of all is Harry J.
Hartley's Educational Planning-Programming-
Budgeting, A Systems Approach (Prentice- Hall,
1968). A general approach to cost-effectiveness
analysis is given in Cost-Effectiveness Analysis,
New Approaches in Decision Making, Thomas A,
Goldman, editer (Frederick A. Praeger, 1967).
M. B. Carpenter and 5. A, Haggart report on
concepts, techniques, and problem areas associ-
ated with analysis of educational programs in
Analysis of Educational Programs Within a
Program-Budgeting System, (Rand Corporation,
September, 1969). The gxperlences of a Skokie,
inois school distriet in i plementing F’F‘ES
are recounted by Wesley F. Gibbs in “Program
Budgeting Filters Down to Education,” Nation's
Schools, November 1968, and by others writing
in the same issue.

Not much has been published on school/
community communication. However, the
S-volume report, The Structure and Process of
School/Community Relations by Richard F.
Carter, et al. (Institute for Communication Re:
search and School of Education, Stanford Uni-
versity, 1966), is a valuable general source of
information. Martin Buskin's article, "How Do
You Make Pecple Give a Damn?", School Man-
agement, May, 1969, p, 45.50+, tells about
the impact of a dynamic, new schoal official
upen a degenerating sghool district. How a pub-
lic relations professional can help a school's
communication program is portrayed in “What
Can a PR Man Do?", Schosl Management, May,
1969, p. 96-100. Robert E. Jennings and Mike
M. Milstein, in “The School Budget, Achieving
Public Support for Education,” The Clearing
House, ‘April, 1969, p. 458-462, illustrate the
utility of effective school/community eammuni-
cation in solving an eminently practical prablem!
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Dr. William D. Hitt, director of Battelie’s new Center far
improved Education. With a background rooted in the behaviaral
sciences, he has been deeply involved in applying the concepts
and methods of those disciplines to the solution of social and
educational problems, especially where technology may enter as
a factor. At Battelle-Columbus, Bill has concerned himself with
both the planning and management aspects of edueation. This
experience has led w his present special interest in promoting a
better relationship betwean humanness and technology as a
means of creating more effactive schools.

Ronald J. Cress concentrates on research in experimental and
learning psychology, particularly on applying educational
technology. At Battelle, Ron's pEFlEI’ICE has ranged from using
programmed instruction far trammg in retail sales and repair of
electronic units to creating high school curricula, and from
develaping guidelines for a model school to working on programs
of education and training relating 1o the urban environment.

Robert F. Rubeck’s primary interests are designing educational
training programs and employing specialized visual aids in
education. He has served several school systems as curriculum
consultant, has developed and conducted a ,tra g pragram for
curriculum-design personnel, and has instructed educational
administrators in business manag ment concepts,

Dennis N. McFadden| concerned with
educational evaluation an U
experimental design and statistic
developmental psychaology. He has

“evaluated apprenticeship training in the

building trades, analyzed Qhio’s vocational

needs, studied the characteristics of

pre schocl education, and directed the  about.
teacher appraisal study. Before coming to
Battalle-Columbus, Dennis was a fellow
with the Educational Testing Service.
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Kara will soon enter schoal having already
measurement, shown that she can catch hghining bugs, experimental design and measurements in
amj build sand structures. and operate small cars education, wag assistant professor of

Her responsibilities will include absorbing psychaology at the University of llinais
infermation and learming to use it in the real before joining the staff. Allen has

world Kara s not an author 3he, and many
others ke her, are what the articles are all

Robin J. Milstead, a psychology graduate who started out to be
an engineer, hos worked on the social probléms of juveniles,
welfare, and drug abuse. These activities have included research

.on bridging the economic gap between students from lower and

middle socioeconomic groups, education in correctional
institutions, and problems of school /community relations.

Dionne J. Marx, with background in psychology and sociology.
has investigated the training needs of a brokerage firm, the
operation of a blood bank, and the rale of large companies in
developing industries in the inner city. Currently, she is guiding a
study of the public's educational goals and objectives, and also is
examining the educational needs of ifnner-city residents.

Gerald L, Robinson's areas of special interest are operations
resean:h msnsgemem Er:iem:e and industrial angineeriﬁg His

Budgetmg Systerﬂ {PPBS) 10 Schafjl systéms, g ,alygmg
recommendations for improving business aperations in Ohio
schoals, determining business’s role in innar-city economics, and
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industrial firms.

Dr. E. Allen Schenck, a specialist in .
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nreschool education, effects of education
on students’ intellectual growth, and
techniques for teacher evaluatian,
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Housing—A Basis for Providing New Op-
partunity to America’s Poor. Why not apen
the door for low income families to learn
new skills, obtain income from new jobs,
and improve living conditions in their own
neighborhood, instead of uprooting them
and forcing them into an alien environ-
ment? More specifically, why rot provide
jobs, incomes, housing, and opportunity
for self improvement in selected rural
areas as well &5 in urban areas? Battelle
has been conducting an experimental
demanstration program using low-cost
housing as a vehicle for longer-term social
and economic development in South Da-
kota. The selection of families and house
design, the materials used, and the cost
are described. John R. Hagely, in 23rd
Annual Shert Course In Residential Con-
struction, University of Iliinois Bulletin,
v. 65, no, 122, June 5, 1968, p. 40-47.

Uvervlew Recem wurk on the systems
analysis of water resources is summarized
briefly. The author discusses the basic ele-
ments of specific systems-analysis teeh-
niques, the inherent features of each
system that make it useful in designing
and analyzing water resources systems,
and the aspects of water resources prob-
lems that make them amenable to study
by systems analysis methods, Model strug-
ture is emphasized. Neil L. Drobny, in
Proceedings of the Fourth American Water

Resources Conference. 1968, 34 pp. Amer-

ican Water Resource Association.

Science for Society: A Bibliography. This
listing of writings on technologically initi-
ated problems and how society ca!i move
to bring about their solution hss been
issued as an aid to ecucators. It covers
a variety of problems including: popula-
tion, agriculture and food, pollution,
health, natural resources, race, biological
engineering, science, and war and peace.
Battelle has joined with the American
Association for the Advancement of Sci-
ence and the National Science Founda-
tion in supporting publication of this
bibliography, This step underscores the
beljef that a multidisciplinary attack is
necessary to solve contemporary problems.

_ John A. Moore, for the Commission on
Science Education of AAAS, AAAS Mis-

cellaneous Publication 70-6, BM| Special
Publieation 70-1-50. 1970.

Civil Systems in Urban Transport Decision
Making. Public approval of major riew
urban transport systems hinges on sound
technical planning, appropriate legal and
finaneial mechanisms, and forceful work-

- ing coalitions .of key eemmunity groups.

Experience in the develdpment of trans-
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port systems throughout the U.S. suggests
that the workings of such coalitions
(called “civil systems” here) are the least
understood aspects of the development
process and, perhaps, the most important,
The author evaluates the structure and the
dynamics of community coalitions on the
basis Df survey data frnrn ? urban areas
H:gh Speaj Grc:und Transpgrtatmn Jl:lurs
nal, v. 4, no. 1, Jan. 1970, p. 81-103,

Development of Materials for Use in Gircu-
latory Assist Devices, The goals of this re-
search program are twofold: (1) to modify
materials to prodice nonthrombegenic
surfaces, and (2) to study the basic inter-
actions occurring at the bload/foreign sur-
face interface. Work has beet done on the
madification of synthetic polymers by at-
taching heparin to their surfaces chemi-
cally. Techniques develnped involve both
ionic and covalent bonding of heparin to
a wide variety of polymers, including

those currently used for prosthetic de- _

vices. Gerald A, Grode, Richard D, Falh,
and Sandra J. Andersnn in Artificial Heart
Program Conference, Proceedings, p, 19-
27, 1969,

" Reliahility Analysis Techniques. Various

methodologies for predicting and analyz-

. Ing the performance, reliability, and cost

factors of electronic circuits have been
developed under Federaily funded pro-
grams, The technigues summarized hefe
apply also to the design of consumer prod-
ucts. Robert A. Yereance. Appliance Engi-
neer, v. 4, no, 1, Feb. 1970, p. 40-43,

Reducing Pinhole Porasity in High -Alloy
Steel Castings by Additions of Selenium,
Pinhole porosity in green- -sand-mold cast-
ings has troubled high-alloy steel foun-
dries. This type of porosity shows up as
elongated, irregularly shaped holes just
below the surface of the casting, with the
long axis of the holes roughly at right an-
gles to the surface. After discussing the
theory of pinhole formation, the authors
describe a method for reducing pinhole
porosity by adding selenium to the stesl,
A. M. Hali and Clarence E. Sims. Metals
Engineering Quarterly, v, 10, no. 1, Feb.
1970, p. 53-55,

Put Input-Output’in Your Future, Our

economy iz made up of a complex matrix .

of supplier/customer relationships ameng
all industries. In the past, input-output
charts were a record; now they are becom-
Ing forecasting- tools, Input-output is a
term resulting from studies of the inter-
relationships among segments of the

economy. Some companies are using

input-output to project the future econ-

- visor of Dmng Repnrt No.

omy; several organizations already have
constructed input-output tables — in
Battelle's case, for 1975. W. Halder
Fisher. Industry Week, v. 166, no. 2, Jan.
12,1970, p. 40-42. .

Early Warning Systems Concerned With
Environmental Contaminants. The magni-
tude and sericusness of environmental
problems affecting man require changes
in many current practices. Man must have
the insight to visualize situations that may
be hazardous, and to initiate rasearch and
control programs before the situations
reach critical proportions. Such action re-
quires establishing information analysis
centers that are mission-ariented to envi-
ronmental problems, to provide the basis
for identifying and systematically evaluat-
ing the situations. Frank A, Butrico.
American Journal of Public Health, v. 59,
no. 3, Mar. 1969, p. 442-447.

Same Approaches to Character Recogni-
tion for Postal Address Reader Applica-
tions, There are several - approaches to
recognizing machine printed characters of
a quality commonly encountered in postal
addresses. Generally, these approaches re-
flect two different recognition concepts.
One exploits certain properties in the un-
derlying geometry of the characters. The
other emphasizes the statistical aspects
of the characters taken cnilectwely Evan
las Hlll in Praceedmgs of Autﬂmat:c F‘st
tern Recognition, 1969, Post Office
Department, Bureau of Research and
Engineering; National Seeurity Industrial
Association; and Institute of Electrical
and Electronic Engineers.

1.5, Navy Dwmg-Gas Manual. This is in-
tended for ‘use in research on diving and’
in designing and operating diving systems.
For the first time, data are made available
on the properties of helium/oxygen mix-
tures and pure gases used in breathing
mixtures that are suitable for saturation
diving. The manual shows differences be-
tween real-gas properties and perfect-gas
behavior at higher pressures; it presents
charts and methods for selecting breath-
ing gas compositions and flow rates for
different types of diving gear; and it sup-
plies humidity data for various gas mix-
tures and pressures. Herbert R. Hazard,

Jnseph F. Walling, et al., U.5. Navy Super-
3-89,

AD-701566. (CFST!)

Control of Research and Development
Costs. The financial exscutive does not
“control” research costs, He furnishes cor-
rect and current cost information to the
research manager just as he does to the
production and marketing managers, and

‘cooperates in preparing estimates of the

financial aspects of possible future ac-
tions. He is- part of the top management
team and summarizes the projected finan-
cial results of decisions made by the vari-
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ThIS qarn\im of _sxéel ;;upe 13 bemg msrrumenlad
for full-scale studies of crack propagation in
high pressure pipelinas Internal pressure
initiates fracture at a preset notch Tha
characteristcs of the moving fracture are
then recorded by vanous means. including
‘high spead photography. The experiments,
therr results, and some engineanng
interpretations for fracture-safe design are
discussed in the paper by Arthur R. Duffy,
Robert J. Eiber, Willard A. Maxay, and
George M. MeClurs, "Rezearch on Sieels
tor High-Pressure Pipelines,”” in Froceedings
of the 1368 Ppes and Fipeine Engineering
Converttion, 1968, 35 pp

ous components, including the research
group. A variety of functions are dis-
cussed; the auther does not imply that the
financial executive performs all of them.
Paul R. Langdon. Financial Executive's
Handbook, p. 664-681, 1970, Dow lones-
Irwin, Inc., Homewaood, lilinois.

Ecological Transfer Mechanisms —Terres-

I. Radionuclides that are released to
the environment by nuclear-exravstion
detonations may enter a variety of biogeo-
chemical eycles and follow essentially the
same transfer pathways as their stable
element counterparts. The generalized
materials-transfer diagram presented is
applicable to the forest, agricultural,
freshwater, and marine ecosystems that
provide food and water to the people in
the regions of Panama and Colombia
where nuclear excavation of a sea-level
canal could have an affect. Mechanisms
for transferring stable elements and radio-
nuclides in terrestrial ecosystems are dis-
cussed, Wiliam E., Martin, Gilbert E.
Raines, Sanford G. Bloom, and Arthur A.
Levin, in Proceedings for the Symposium
on Public Health Aspects of Peaceful Uses
of Nuclear Explosives, 1969, 28 pp.

Columbium. This metal more than dou-
bled its volumea in tha 1960's, based on its
use in aircraft turbine superalloys, special
construction steels, automotive and ma-
chinery alloy steels, and stainless and

heat resistant steels for the chemical pro- °

cessing and automotive industries, The
demand -could well double again during
the seventies, perhaps expanding 60 per-

VOLUME 2 = NUMBER 2 + 1970

cent by 1975, Columbium production,
consumption, and prices are discussed.

Frederick H. Buttner. Engineering and
M:mng Journal, v. 171, no. 3, \ﬂar 1970,
p. 130-133.

Boundary Layer Lubrication: Monalayer or
Multilayer. Some of the literature on the
properties of liquids squeezed between
two solid flats and on related data are
reviewed critically. Most of the data seem
to be qualitatively valid. The simplest

and best way of accounting for the ob- -
served results is to postulate the exis-~

tence of a film with properties far differ-
ent from those of the bulk liguid. The best
model found for such films is an ordered-
liquid model in which the wall forces,
though not strong encugh to bind more
than a few layers, induce long-range order
in the fluid. C. Maleolm Allen and Ed-
mund J, Drauglis. Wear, v. 14, no. 5, Nov.
1969, p, 363-384.

Cost Estimating and Production Planning
at the Preliminary Design Stage. A com-
puter program has been developed to esti-
mate the fabrication and materials cost
for the inert components of rocket moter
cases. The program is planned to provide
cost estimates accurate enough (within 10
to 20 percent) to be useful in the early
stages cf a désign The estimates permit

sngns that prgmlse ﬂptlmum perfarmance.
to determine which design could be pro-

‘duced at least cost, Daniel E

Eluss to Eiﬁgfm’:éssss F‘rnm Thafmal

plamd on lhe samplt ﬁf:i" n preﬁarahcm for &
differential thermal analysis (DTA) espenment ta
studv water n nssue DTA 15 ane of several
types of thermal analyses that have baen

tound useful in bislogical apphcations To
summanie the vanous ways that thermal
analysis can be used in hiological resa:
Robert W, Pfail reports on Battoll 3
expenments and draws examples from recent
literature 11 hus paper. “Biological Apphcanans
of Thermal Analysis.” in Praceedngs of the
Third Toronto Symposium on Thermal
Analysis, 1969

Microancapsulation. This Banelle-developed
fludized bed apparatus can encapsulate a
mynad of matenals. sohd or hquid. n one
cantinuous operation . It represents one of
several tachniques that can be used ta
encapsulate parucles rarging n size from a
few micrans or less to about 2000 rmicrons
Dtth FJFDEESSES of this kind mcludé aque’@us

mulnanhce rmanﬁg tyhﬁders mEIl pnlllng na
fluidized bed, spray drying. leuSlanal
exchange, and melable dlSpEfSlﬁn These
techniques and iher apphicaton are considered
by Herman Nack i his paper
""NMicroencapsulation Techriques, Apphications.
and Problems. Society of Cosmeric Chermysts.
Journal v 21, no 2, Feh. 4 1970

p 85-98

. Strohecker.
Technical Paper No. MM70-724, 11 pp.,
1970. Society of Manufacturing Engineers.

Electrical Contact Materials for Space
Applications, The performance and relia-
bility of electrical contacts are deter-
mined largely by reactions at the contact
surface, These reactions depend on the
contact material, the chamical environ-
ment in which the contact device oper-
ates, and how the contact device works,
The significance of surface reactions rela-
tive to performance and reliability is often
established by the electrical requirements

of the contacts. Performance and failure--

of several precious-alioy electrical con-
tact materials are considered. Edwin 5.
Bartlett, in Proceedings of the Sympo-
sium on Long Life Hardware for Space,
v. 1, 1969, 27 pp. Marshall Space Flight
CEnter aﬁd Huntsville Section, Amerlcan
Saciety for Quality Control.

HOW TO OBTAIN COFIES, Reprints of many of
the papers and articles (but not parts of books)
listed here may be obtained by writing the Pub-
lications Office, Battelle-Columbus, 505 King
Avenue, Columbus, Ohio 43201, Copies will be
provided at no charge so long as the supply
permits. Reports designated CFSTI are avail-
able directly from the Clearinghouse for Federal
Scientific and Technical Information, Spring-
field, Virginia 22151. When ordering, list their

_ AD, PB, or other identification numbers and

indicate whether microfiche ($0.65), or hard
($3.00) copies are desired.



‘tmc

PR A i Text Provided by ERIC

Your Third Set of Teeth

Fulse teeth may no longer be the kind
you put beside the hed at night. [nsiead,
missing teeth may be repluced by im-
plums that become as firmly fixed 1o the
Jaw as natural 1eeth.. At least that's the
promise of the early returns on research
using & new coneept in artificial teeth,

As explained by The D. Driskell,
the Bauelle-Columbus scientist in churge
of the study. the new teeth will be im-
plants that look meh like nutural teeth:
hut cach of them is composed of a con-
ventional artificial erown. a root strue-
ture made from  high-density alumina
ceramic, and a metal center post that
holds the crown and the root together.

The key t the developmient is the
alumina reot. Besides providing a bio-
logically inert foundation, the maicrial
also Turnishes a surface that is receptive

to bone-producing tissue. Adherent

growth of this tissue on the root surfuce
hands the tooth firmly and permanently
into the surrounding bone,

The thre rt configuration has given
the designers much more latitude than
would be possible if the toath were cust
from a single
.the conventional erown letthem take ad-
vantage of an existing technology: all
that was necessary wis lo adapt an item
that s widely used in dental therapy.
Morcover, Driskell points out. subse-
quent dental repair and restoration work
oi a composite tooth implant should be
much simpler than if it were a single
picce. If the crown is damiiged. there's
no nced to replice the whole woth: l,hL‘
crown can be removed and a new one
slipped onto the post.

Experience with the Bartelle develop-
ment to date has been limited to implants
in Rhesus monkeys, but the results are
encouraging. More than 50 implants that
have been put in place during the past 9
months are holding up well. The im-
planted teeth withstand londs that are
comparable to those imposed on natural
teeth, and tissue reaction has been favor-
1ll for some "D

pmérwm is dlm:t;d by Dr. (_!CDI’gL W
Greene, Jr.. oral pathologist at the State
University of New York at Buffulo.

Current interest is focused on single
unit replacenients for extracted teeth im-
mediately following extraction. The im-
plants will pmbdbly not benefit persons
already wearing dentures, or those suf-
fering from considerable de!crmralmn of
the jawbone,

Implantmé mvulves lhre; steps: (1) the
oni-

mr::d;gte the 1mpl,4nt, (7) the campasnc

34

iece. In particulur, using

minus the eronen, s foree fited into the
cvity, and (3) the drown s attached
rigidly and aligned on the metal center
post. und then cemented onto the roo
structure,

The rescarch program is sponsored by
the U.S. Army Medical Rescarch and
Development Command's Dental Re-
sciarch Division, headed by Colonel

Milton I. Knapp.

Computers Move IAC's Forward

The computer is moving to a new part
of the information firmament — the in-

formation analysis center (IAC). The
popularity of these centers is based on
their ability 1o tup their holdings guickly
for infarmation in the subject area under
study. Now, the availability of mass
memories in computers allows the huge
.mmunh Dl mtornmlmn dl'ld d.ul hle

T hL lA(_ s at Battelle-Columbys work
this way: Information — limited largely
to current developments — is stored as
extructs on 5 x 8-inch cards. The ex-
tracts are taken mostly from such
as reports, journals, and books:
correspondence. interviews with eaders
in the ficld, papers, and talks are ex-
tracted also. These jtems are chosen and

cssed under the direetion of quali-
m.,d seientists .m(l LHL,IHCU'H Cluu words,

g

A an\
of ihs= L}xlmgl is hluJ undz,r L‘th cli-
word. thus providing multiple eniries to
a subject aren. The searcher need only
g0 to the appropriate file druwer. re-
move the cards related to his subjeet,
and scan them quickly, The information,
selected and treated by his peers. is right
in his hands,

However, card files seem to be on their
way out. Implementation of a new sys-
tem  design,
Automalted Search information System),
is bringing 1AC’s into the computer age,
secording to W. David Penniman of the
inmrmatmn Lm.lly L,I’DLlp Fh.lst, l n

are LlSlﬁé th:, syslcm. Wh;n c:mmp!cu:di it

will make the centers’ information avail-
able wherever view-screen/typewriter
terminals are tied into the 1ACS time
I g computer. Information and data,
stored in the computer memory instead
of in file drawers, will be picked and
prepared as before. However. life will be

casier for the searcher. He can ask the

compuler for the information or data he
needs by feeding in elue words. The
IAC, using a computer for storage and
retrieval, will- be handier, faster, and

called BASIS-70 (Battelle

possibly mwore efficient. The computer
will communicate by stmple, cusvera-
use guestion “answer techpiyue thai min-
invizes diflienlties, even for the novice. in
using the system.

As deseribed by Tohn B ricd amd
Burton H, Went, Jr., who are guiding
the development. the user will be able o

- reirieve the available information citfiey

0N it view sereen, as tvped COPY, Or in
hoih forms, When v iewing on the sereen,
he cun edit the copy Llulmmullx i
that only what he condiders pertinent
will read owt. When further saarching s
necessary, g thesaurus, which is siipplicd
by the compiiter, cun be scanned for
more leads, With esperience. the iech-
nique for tapping the information hold-
ings can hecome guite sophisticated. In
the meantime. all extracts that the Liser
wiunts (o gl his hands on can be eal
lected electronically and printed wt one
time after the search is conelude,
Among ather uselul services supplicd hy
the system is one where the searcher can
get the computer to analvze and com-
bine dat, and read out the resulting in-
farmation in the form of graphs or
tubles. .

Dave Penniman points o that this
system ean be adopted {or anv of a vari-
ety of situations where storage and re-
trizval of information or daty are
important — for example, where Jarge
quanlities of management records,
equipmient [iles, deseriptive catalogs. and
personnel folders are reviewed fre-
quently. He also notes that indeses can
be set up to Tacilitate entry into ex
sive manual files that are ,1lrL.ndy
operaling,

Neutron vs. X-Radiography

If X rays don’t work. try neutrons. In-
decd, ngulron ridiography is proving it-
sell a highly useful companion to
?{-mdmgmphy for visually penetrating
opayue materials,

Neutron radiography complements X-

.uhuu.lphv hEC:lU'iLE it iy Lﬂleln wnh
many muaterials tha

less Dpdqu;t to X rays t,h.,m to neulmnsi
Materials become more resistant to X-
radiation as the atomic numbers of their
major elements rise; heavy elements like
lead are almost opague to X ruys. The
case is quite different with neutrons:
atomic numbers have little relationship
to the attenuation of neotrons. Light
elements like hydrogen. lithium. and
boran are quite opague lo neutrons. Cy
the other hand. neutrons pass fre.ly
through such heavy clements as tung-
sten. lead. and uranium as well as
lhrough lighlér c]cnknis Ii}u= dluminum

ngphy it is pDSE!blE ID dlirurcnu ltc

even water, alcohol, and boric acid.
Neutron radiography-calls for a neu-

lron source (a rca;mn FEldlDlﬁGlQpEi or
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neutron generator), a eollimator to foeus
the streaim af neutrons. and 4 conversion
screen that & activated in proportion 1o
the numiber of neutrons that strike it
In most cises. the canversion sereen is
needed to chinge the neutron beam 1o a
form ol radiation, such as clectrons, ul
pha particles. or light, that can be used
o expose il or to provide a signal 1o
some other image-recording deviee,

Accurding to Joseph W. Rav, who
direets work on neutron radiography,
studies on this technique are well ad-
vanced. Battelle-Columbus research has
included programs on various types of
neuiron sources. on colli ind im-

aging systems fincluding Iclu'isinn).
and on using the technique for vurious
purposgs. -

"= R mh . £ B

Brass Valve. The radiographs display the
meris of the two 1echriquas The neutron
radiograph (shove) clearly shows the Nylon
handle and gland seals (above and below the
spring) and the watar in Ihe flow channel
(below and to the right of the valve seat).
which are not visible in the other radiograph
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STOL: Rx for the Short Haul

Short-haul uir transport iy in bad
shape, Delays in tukeoff and fanding
have more than doubled transit time on
some flights. If the trend keeps up. it will
be cusier to drive than to fiv from Boston
ashington. and we know driving is

T amd Janding (§TOL) air-
LF.lll requiring only L300 10 2,500 feet
of runway, might relieve mueh of the
problem. (Runways for conventional air-
craft range from 6.000 1w 10,500 feet.)
H the STOL coneept were aceepted and
a dispersed network established. the
short-haul pussenger could enjoy vastly
improved service and large new market
areas could have conneclive transporti-
tion that previously has been denied
them. However, considerable study s
needed 10 map out the best way 1o at-
tack the problem,

These points were recently made by
tohn K. Wetherbee of Battelle-Columbus
in a presentation to the Second Annual
Nationul Aviation Pluinning Review Con-
ference in Washington, D.C.. in which
he outlined the potential of $TOL. par-
teularly in the erowded Northeast Cor-
ridor where congestion has become
critical.

Wetherbee pointed out that there is no
doubt about our ability 1o build an air-
cruft to tuke off and land in a short dis-
tance: the Wright Brothers did that, The
problems arise with the tradeofls und
compromises needed 10 et a suceessful
STOL. under way. For example, should
the approach be to commission a full—
blown system with many links and te
nals' in both hubs and suhurbs? This
could provide maximum benefit, but it
would be extremely costly and hard
o do.

-Or. should the system start with a few
terminals, small operators, and off-the-
shelf aireraft. and then be allowed 10
grow by n 1l evolution? This might
be more feasible technically -and eco-
nanncally hut would potential operatnrs
tuke the risks to make the system grow?
Or. are sepuraic STOL ports the way to
go at all? Allhnugh these would provide
maxinmum close-in service, might it not
be simpler and more realizable, at least
in the ncar time, to operate from stub
runways in existing airports that would
be set up to use ajr and ground space
apart from the conventional traffic
pattern?

These kinds of questions have to be
studied systematically. Much of the in-

Cigarette Lightar. The photos ilustrate how

the two lypes af radlagraphy :cmplemém one

thé melal pang Nemmn raduggraﬁhy reveals
the cotion filler matenal, wick, and fhnt and a
few other metal parts, even the spring
configuration can be sean inside the matal
iube supporting the flin:

formution needed to reach unswers
1t exist already in the hands of air
i ircralt manufaciurers, and re-
m;,xrgh lacilities and institutions, But
knowledge heyond this is necessary, The
combined efforts of an experienced sys-
tems team are required o map the aitack
on the problem, to integrate information
where it already exists, and 1o pinpoint
the areus where rescarch or tosis
necded to augment présent knowledge.
An analytic approach must be comhined
with a well-plinned. controlled iest
progran.

Positive government leidership will be
necessary il these prahlems are to be
solved, STOL is one possible approach
with great potential; there are others,
But clearly, the short-haul transporti-
tion problems must be faved. Fast, con-
venient transportition in the crowded
corridors of the U.S. is a must for the
continued health and growth of the
American cconomy,

dre

Martin on Battelle Board

Clair E, Fultz irman of the Battelle
Bourd of Trustees. has announced the
appointment of William MeChesney
Martin, Jr. us associate member of the
board,

Martin brings to the Battelle hoard
same 40 years of experience with finun-
cial and governmentul organizations. Re-
eently he completed an unprecedented
19 years us chairman of the Federal Re-
serve Bourd. During his curcer. Murti
heeame president of the New York
Exchange at the age of 31. After military
service in World War H. he was named
successively board chairmun af ihe

port-Import Bank, : L secretary
of ihe U.S, Treasury, and U.5, execu-
tive director of the International Bank
for RLCDn'«;lrucliaﬂ .md Dcvdupnnm

mlmml Elmnesa Machmcs Cc:u pDF’l[lDl‘l
Martin is chai man Df lhi: board of trus-
: ind a trustee
15 University and of the
Foreign Service Educational Foundation.
The Batielle board cmnpnsu 6 trus-
tees and—with Martin's appointment—
2 "ssm:l.uc trustees. In addition to Fulhz.

ri;\f phys',s Prl
ton University; Gerald B. Fenton, retired
Columbus businessman: Dr, Sherwood
L. Fawc::_tt B;HIE”E pre%idcm; Dr. John
1bnmmr' 51

prandEm. Dri chér Addms. rgured
chairman of the Depitliiient of Chem-
istry and Chemical Engincering, Uni-
versity of 1llinois, is an ascizte lrustee.

Golden Path to Helerojunetions
A large number of semiconductor de-
vices are based on the creation of a p-n
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lcrnl Junctions — mterf._\u,s hr:lwcen
clectron-poor (p type) and clectron-rich
(n type) regions — give semiconductors
many of their valuable electrical charac-
teristics. Most junctions used today are
I:mnnjunfiimz!s-, which are ﬂbtaii; )
dllcring a

anmg wn:h hnmn or mdmm fur ‘X~
" ample, will produce p-type regions: arse-
nic and other materiuls may be
n-type regions. Heterojunctions, which
are employed much less frequently, are
prepared from two different materials—
e.g., germanium on gallium arsenide —
that serve as the p and n regions.
The difﬁcui of SUCCess uli) mdtin;é

dbilny Qf dcw«:u wnh hclgrajumnﬂnm
but such junctions are of great interest
hcmusc ihr}y pmmisc new typcs nf de-

attelle- (;nlumbus thc pmblu:ms of in-
terfacial imperfections in heterojunc
tions may soon be solved, if the pron
of his current research on gcrmamum-
gallium arsenide heterojunctions arc
bﬂr,m: out.

”de sm;lc crys.[al Thg
molten metal is then cooled slowly un-
der painstaking control. As cooling pro-
ceeds, the germanium slowly precipitates
out of the melt and deposits on the sur-
face of the gallium arsenide in a single-
crysial layer.

Metallographic examination shows
that lhe mterfm:e betwecn the gr:rmam

a truu thEfQ]UI‘!Ctan. The surfaces are
free from defects and are intimately
mated along a single plane.

The success of this technique -stems
from two factors: (1) the attainment of
near-cquilibrium conditions of deposi-
ngn==assurmg a single crystal of ger-
manium, and (2) gold's ability to keep
mlcracrystals af gallmm arsemde fmm
semde mh:rfm:e

Gold is particularly useful here be-
cause its properties with regard to allay-
ing with gallium arsenide are unique,
Any metal that can be used to alloy and
depniit the germanium wﬂl nlsa dx glve

cmly gald s kncwn to allaw a german—
jum layer to form without precipitating
the dissolved gallium arsenide as well,
This is the heart of the technique. If
gallium arsenide precipitated from the

melt, the single-crystal interface layer

~ synthesis of the delta®-

wauld be contaminated. The result — no
usable heterojunction.

Dr. Chang believes that this technigue
cun be developed to deposit germanium
r silicon on many I11-V or 1I-VI semi-
conductors in like manner. This would
open the way to improving the proper-
ties of a wide range of semiconductor
devices,

BMI Receives NSPE Award

Because of “its record of advancement
and improvement of the engineering
profession through development and use
of forward- -looking engineering employ-
ment }iil;lCIlCL‘a in gccard with pmlus-
sional 3 I
Institute has ,u:cwc.d the 1970 Indus,rml
Professional Development Award of the
National Socicty of Professional
Engincers.

Nominated for the honor by the Ohio
and Wushington Societies of Professional
Engincers, the final selection of Battelle
was made by the NSPE Industrial Award
Committce. Representatives of both

Battelle-Columbus and Battelle- |

Northwest Laboratories participated in a
speeial eeremony at which Batielle pres-
ident and professional engincer, Dr.
Sherwood L. Fawteti, accepted the
awurd, This presentation took place re-
cently at the Annual Meeting in Port-
land, Oregon.

The award committee considered en-
ginzering employment practiees relaring
to registration, education -and tec!inical
training, membership in societis, engi-
neers as authors, warkmg candnmns
utilization, titles, engine
ment communications, in
salary plans, merit review and job evalu-
ation systems, and the “dual ladder”
program of promotion.

Allhcmgh m'arijuana has been around
a long time, research on this drug en-
tered a new era in 1966 with the
and delta®-
tetrahydrocannabinels (THC's) — com-
ponents of marijuana that reproduce the
psychic activity of smoke from the whole
plant, However, scientists haven’t been
able to find out how these THC’s work
in the body, because the compounds dis-
appear very soon after they are ingested.

Now it appears that Dr. Edward B.
Truitt and his Battelle-Columbus re-
search team have made a significant
breakthrough in soclving this puzzle. On
studying the blood and liver of animals
treated with THC, they have found a
new substance that produces marijuana-
like effects when it is isolated and in-

* jected into animals. Moreover, Dr. Truitt

and his associates have successfully syn-
thesized the new product from -delta*-
THC. These achievemnents were realized
in research for the Center for Narcotic

Addiction and Drug Abuse Studies of
the National"Institute of Mental Health,

The new substance, identified as 11-
hydroxy-trans-delta -teirahvdrocan-
nabinol, appears to be a metaholite that
is produced by the action of certain non-
specific enzymes in the liver. This is the
first time that a derived metaholic prod-
uct has been found to cause marijuana
actions, and its presence might be the
reason that THC's cause cffects that are
characteristic of marijuana even though
the compounds disappear so quickly in
the body. In other words, the THCs
theniselves may be inactive. but they
may bring about the marijuana-like ac

sion product. Also. an
the new metabolite may provide a better
means of jdentifying the use of
marijuana. '

The metabolite was isolated from
blood and liver preparations by thin-
laycr ﬂnd ;5;1«; c’hmnmmylph) M ]

onunce turmshgd the data n;ulul 0 Lh:?
fine its chemical structure, The
marijuana-like ¢ffects were demon-
strated using the synthesized compound
in rats.

Tektite Il and the Mini-Habitat

The most ambitious U.S, “Man in the
Sea” program yet is now in pmgrgay
Known as Tektite 11, it got under way
April 1 and will cnnnmu, fﬁl‘ 7 months
at a spot off St. Johns, one of the Virgin
Islands.

Under the management of the DLPJFI-
ment of the Interior, the program in-
volves some 60 engineers and seientists
including 5 women. They work in teams
of from 2 to 5 members to complete
various experimenis on the ocean botiom
at depths ranging from 50 to 100 feet.
Missions run from 2 to 4 weeks,

Two habitats house the teams during
their stay underwater. The first is the
so- callcd “dual can" habimt (;1 dv:nublv:

was used in Tektne L lt h;u:, been re-
furbished and is being used again at the
same site.

The second habitat, the new Mini-
Habitat (see sketch), has been placed on
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the sea bottom at a depth of 100 feet.
As its nume suggests, this upit is con-
siderably smaller than the dual-can struc-
ture, and also is much more spartan in
its amenities, [t consists of a barge, with
floodable pontoons, that carries the ljv-
ing quurters—one 8-foot-diameter room
and an ambient-pressur. wet room. Dur-
ing July, the Mini-Hahitat was towed to
the chosen site and ballasted. The pon-

" toons were carefully flooded so that the

barge would sink te a predetermined
level, Then, the habitat was pulled the
rest of the way to the bottom by winches
attached to conerete clumps.

Divers working in the Mini-Habitat
breathe a 93 percent nitrogen-7 percent
<ygen mixture that is piped through an
umbilical from the support ship located
topside. OGther umbilicals supply low
pressure air, oxygen, fresh water, elec-
trical power, communications, and in-
strument readout. An eighth line permits
personnel on the support ship to sample
gases in the habitat atmosphere for direct
monitoring purposes. The living quarters
are furnished with a microwave oven,
hot plate, small refrigerator, and freezer.
Also, equipmient is provided to cool and
dehumidify the atmosphere and to scrub
carbon dioxide from the breathing
mixture,

The Mini-Habitat was designed and
fabricated by the Worldwide Develop-
ment Corporation, with Battelle-
Columbus engineers monitoring the
work, The Battelle team, headed by
David E. Adkins, and including Donald
W. Frink, Arthur J. Coyle, Jerry A,
Hmk;m:r and Rcmnld D. Brubakcr alse

aupply system; and adwsed on th; sizes
and capacities of umbilicals, Dave Ad-

kins is participating with lan Koblick,

marine scientist and Tektite II aquanaut,
in the first mission in the Mini-Habitat
for a duration of 2 weeks on the bottom.

Light Back at You

It's hell to drive on a rainy night, isn't
it? The road becomes one big black open
hole. You can’t tell. one lan¢ from an-
other, or where the road stops and the
berm begins. Lights from the roadside
or oncoming cars only add glare to the

problem. You'd think they'd do some-

thing about that, wouldn't you?

There are reflectors for-lane lines and
center lines that work pretty well — in
some pla The trouble is that these
stick up as much as % inch from the
road surfuce. This is O.K. in warm coun-
try, but not up north; you get one sum-
mer's use out of them, and then after
the first snowfall, a plow comes along
and clips them cff. They’re pretty rocky
to drive over, too. -

Battelle physicists Daniel R Grieser

ir

a different uj,ea for the Fechral nghww
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Administration. They're designing re-
flector strips that are only & inch thick.
Inside the strips will be speeial reflectors
— based on the principle used in the
mirror that the Apollo 11 crew placed on
the moon te reflect laser beams back 10
their source on earth.

This kind of reflection — called retro-
reflection — is achieved by using vorner
reflectors, which are mirrors set at right
angles to one another. When a light
beam strikes one mirror, it is reflected
onto the surface of the other mirror and
then directly back 1o the source of the
light — regardless of the angle at which
the corner reflector sits. An ordinary
mirror would reflect the light away from
the source, unless the mirror was perpen-
dicular to the beam.

What Grieser and Moeller want to do
is make thin plastic strips with a smooth
upper surfaee and a bottom surface that
consists of thousands of these rotrore-
flcctors. When an aute headlight beam
strikes the upper surface of the plastic,
it will be deflected down to the array
of corner reflectors. These will bounce
the light beam right back to the surface
of the plastiﬂ and on to the driver of the
car.

The strips can be as thin as they are
because the plastic selected has an index
of refraction close to that of water. Thin

strips are likely to become badly

* scratched in service, but because of the

malch in rcfractiv& ind&:!ﬁ wz,tting thL

: gnad as new. Thus the wetter IhL mgd

the better the strips work.

Grieser and Moeller cxpect their strips
to provide good visibility of lane lines
and center lines for hundreds of yards
ahead — even when the road is com-
pletely covered with water.

Group Research

Forging Powder Metallurgy Preforms

The idea of using powder metallurgy
(P/M) preforms instead of cast and
wrought billets as inputs for hot forging
was conceived some three decades ago.
Interest in employing such preforms is
growing rapidly; however, technology
has not kept pace. Though some com-
panies have done research in this area,
bmadsmng the applieation of this forg-
ing process on a production basis calls
for . additional data. Metallurgists at
Eatlelle Cﬂlumbus propose to canduct
data needed.

The forging of P/M preforms re-
quires these basic steps: (1) combining
powdered miaterials to give a preform

with the desired composition; (2) shap-

ing the preform under pressure; (3) sin-
tering it: (4) heating it 1o the forging
temperature; and (5) finish forging the
part. Thv: pmc’us u'ﬂils lhr‘u; Hh;p% th;n
pn,mrmm% the bll;l blmhmg it. .mgi
trimming the flash after finish forging,

There are several advantages o forg-
ing P/ M preforms. Besides avoiding the
cost of these three conventional-forging
steps. it virtually eliminates the usil
serap loss. Further. the final products
show less directionality of propertics in
Fund better reproducibility of me-
al properiies.

Aceording to Harold J. Henning. who
will lead the proposed research program,
plans call for undertaking six tasks over
a period of 3 years. These are expected
to provide data that will ullow the forg-
ing of P/M preforms 1o be done on a
broader seale- while grently minimizing
the need for further development stud-
ies. The six tasks will cover:

1. The effects of preform characteristics
and forging variables on forgeability
of the preforms.

. Guidelines for designing preforms
that will yield the highest quality
forgings.

3. Process development fuctors such as
. temperatures, pressures, transfer

times, and lubrication.

4. Data for predicting quality control
requirements and reproducibility of
products,

5. Machinability ratings for P/M pre-
form forgings, for comparison with
thase of wrought bar stock.

6. Heat treating methods, to compare
the response of P/M preform forg-
ings with those of conventionally
formed products.

It

It is expecied that data provided hy
the study will benefit companics in the
forging and P/M ficlds by enabling them
to improve production and expand mar-
kets. Users of parts forged this way will
get information that wili pgrmlt them to

an ac:elermcd dcmand far :uf Loelig,
The results also will be useful to pro-
ducers of powder and manufacturers of
equipment, for similar technical and
ECONOMIC reasons.

Presentation of the proposed program
to potential sponsors is planned for late
August.

A Hot Study of Electroslag Refining

Electmsiag reﬁning (ESR) of r’m,tals
(VAR) s usad taday as a batch type
operation to produce high quality mate-
rials, particularly such iron-base mate-
rials as bearing, tool, and high strength
steels. In both processes the metal is first

cast in the form of electrodes. In VAR .




in vacuum USlﬂé are hggtmg ln ESR.
the consumable clectrodes are remelted
at atmospheric pressure by molien slag
that is electrical resistance heated. Puri-
fication and solidification of the metal
cun’ he controlled to ubout the same ex-
tent in the two processes: consequently.
both now compeie as means for produc-
ing large ingots cormmercially.

" For both VAR und ESR, it is a long
road from the original material to the
end-product. The ingot produced by re-
melting must be forged or rolled into a
billet: the billet is then forged or sone-
how worked into a preform, which is
finally fubricated. Suppose that using
ESR. we could go directly from mcltm;
to a semifinished shape? Obviously,
costly, time-consumiing steps would bhe
dvcided Battz.ll; C_‘Giumbus mcta]lur-

gml

li ESR, as in VAR, mching is slune
in a water-cooled meltal erucible. In
ESR, however, one end of the clectrode
contacts 4 .slag luyéir' that ﬂﬂuts on lhc

makgs the slag hmt:r th;m Ihg sub-
merged part of the electrode, Drops of
metal form and sink through the lighter
slag; subsequently, the metal solidifies in
the bottom of the crucible, The slag
works hz_m:ﬁc:l.xlly in three ways: (1) il
takes some impurities from the metal
as the drops puss through; (2} it prevents
direct pickup of contaminants, such as
oxygen from the air, by covering the
molten metal; and (3) it coats the cruci-
ble wall, and thus helps achieve a simooth
ingot surface and high recovery of metal,
The slag coating on the refined ingot is
removed easily,

It seems quite feasible to arrange for
the ESR molten metal to solidify  in

‘crucibles or molds shaped to provide

ingots or preforms with various configu-
rations, In the case of a hollow cylinder,
for example, the cavity could be achieved
by positioning a mandrel in the crucible;

. electrodes could be dispersed around the

mandrel to supply melted metal evenly.
The proposed program also will con-

rsu,ler the practicabilities of preparing

preforms by continuous ESR melting.
This would be investigated using a bot-
tomless crucible; the eylindrieal preform

“ would be lowered as the melting and

subsequent freczing proceeded,

Although the areas for mv:,:stigatiu:m
are not novel, exlensive research is re-
quired to provide a basis for praducmg
preforms by ESR, The numerous “de-
grees of freedom™ that make varied uses
of ESR possible also create difficulties
forthei mvesngamrs because of the many
variables involved,

Basncully, Bmtellc C‘Dlumbua spm:ml- ]

approach in this sludy Thu:y seck to dg-

velop a thermal-metallurgical under-
standing of the process that will permiit
designing unconventional ESR units as
well as improving conventional ones,

Toward this end, a 212 vear study is
contemplated. A meeting 1o present the
proposed program to representatives of
interested organizations is being ar-
ranged for mid-August.

A. O. Hoffman of the Process Metul-
lurgy Division. who will dircct the study,
indicates that the program will include:

1. Developing thermal dat on such fie-
tors as power input and power modes
(ac or dc). the requircnients of the
slag pool, the relatio: -hip of the
metal pool size to the rate of metal
solidification. and the effects of the
slag coating.

]

Incorporating these data into a com-
puter model for working out the re-
lationships among various factors in
melting and the quality of the prod-
uct, so that specialized ESR units can
be designed without further exten-
sive studies.

3. Demonstrating the validity of these
analyses by proeceding with the de-
sign. development, and operation of
an ESR unit for producing hollow
cylinders, a preform shape that is
both attractive to the industry and
difficult to make. .

4. Proving out the structure (c.g.. grain

* orientation, grain size, and homoge-
neity), wgrkablhty, properties, and
performance of preforms so
produced. .

The economic potential of this pro-
gram could approach that of the devel-
opment of continuous steel casting.
Higher yiclds, lower eapital investments,
and reduced product costs are expected
to result. Such a development will be of
particular interest (o fabrication shnpa
and alloy producers,

Professional Posts

Staff members recently named to pro-
fessional posts include:

FREDERICK A, CRESWICK, technical

program chairman, Intersociety Energy.
Conversion Engineering Conference, So--

ciety of Automolive Engineers,

DR RICHARD S DAVIDEGN membcr,

the Quahty of the Enwrunment Agrlculs
tural Research Institute, Natujnal Acad-
emy of Scncnces

WinsToN H, DUCKWORTH, chairman,
Comniittee on Classes and Divisions,
American Ceramic Society.

Dr. Cnaries L. Favst, chairman,
Symposium on Fundamental Aspects of
Electrochemical Machining. Electrather-
mics & Metallurgy and Electrodeposition
Divisions. Electrochemicul Society.

Dr. SHERWOOD L. FAWCETT, vice pres-
ident, and chairman of Section on Indus-
trial Science. American Association for
the Advancement of Scicnce,

WiLLiant C, FINLEY, member. For-
astry Advisory Couneil. Staie of Ohio.

Dr. Curtis M. Jackson, member,
Van -Miller Awird Committee, The Wire
Association.

Dr. Roserr I, JA¥FEE, chairman. Re-
search and Technology *\dw%m v Panel.
on Materials for Aircraft Engines, Na-
tioun] Acronautics and Space Adminis-
tration: and member, Committee on a
Distinguished Lectureship in Materials
and Society, Metallurgical Society of
American Institute of Mining, Metallur-
gieal, and Petroleum Engincers and
American Society for Metals.

Eowakb E. LAITILA, chairman, Urban
Economics Committee, American Real
Estate and Urban Economies Association,

Orvar L. LINEBRINK, chairman, Meet-
ings and Program Committee, National
Confercnce of Standards Laboratorics:
and Instrument Socicty of America rep-
resentative 1o the National Conference
of Standards Laboratories.

JaMEs P, Loomis, representative from
the American Institute of Aeronautics
and Astronautics on the Intersociety
Planning Committee 1o establish the U.S.
National Commitice on Transportation
Engineering.

Dr. F. RoLF MoRRAL, member, Advis-
ing Committee, Emilio Jimeno Technical
and Metallurgical Institute, Spain.

A GLQRGE MDURAD ch:urm:m Sludy

lnternnunnﬂl Assaczatlun of Gcadnsy

Jann W, Murbock member Science
Information Council, National Science
Foundation,

_ Loran 5, O'BaNNON, chairman, Past
Presidents Council, American Ceramic
Saciety,

CHARLES W. RODMAN, membership
secretary, Acoustical Materials Commit-

_'tee, American Suclgty for Testing and
Materi )

iils,
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Appointments

Frederick L. Baghy, assistant dlrecmr
; sponsor and pro-
gram Llevch::p—

responsible for

generating new
and expanded re-
search programs
and for develop-
ing support for
them from ndustry and government on
i contract basis. Fred has been manager
of the Departmen: of Mnchfmn:.xl E,rlLl—
neering. With Batt:lle : 5
i long hlsmry of conducting and dll’ui‘b
ing research in the various ficlds of engi-
necering, with particular stress on
acronautics and astronautics.

Richard I. Anderson, director of re-
scarch promotion,

devotes much of

oping more effec-
tive communica-
'tmns between
attelle-Colum-
5 and business,
. professional, and
government groups. This is an cxtension
of his role a lmerprctcr of qczlcnnﬁc: and
technologi 1tin
1o serve us
devoting part of hl' ti I
of Battelle’s i
Australia.

Edwm E. Graves, administrative man-
- ager, spansor and

ment, 'is respon-
sible for the ad-
ministrative and
~ budgetary control
of program
lated to n
. ing sponsor rela-
tions :md opening new areas of research
sponsorship. His concerns exiend to the
development of new approaches and op-
erational procedures for such ser ices
and to the strengthening of sponsor
relations not associated with specific re-
search projects,

Gmrge M. McClure, manager, Depart-
ment of Mechan-
ical Enginecring.
He carries the ov-
erall responsibility
for managing re-
.search in the
many sectors of

“mechanical engi-

the gcm:ral areas of design and develop-
ment engineering; , solid and structural
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ment., He is-
- Thomas J. Aiterbury, as

his effort to devel--

program develop-

necring ineluding

mechanics: and fluid and thermal me-
In his 21 vears'at Battelle.
as pcrfﬂrmu] :lnd directed re-

Ge@rg;
mcchamcs L&pemally on p]pvlmu.
piping. and pressure vessels,

sociate maniger,
Department of Mechanical Engineering.
In his new assignment, Tom oversees re-
‘ﬂ:.lr’[:h ln the fxelds nf quphul sc:hd

5 studies, especnlly on prus
v;scls and shell struetyres.

Dr, Joseph W. Duncan, associate man-
ager of the Department of Economics
and Information Analysis, has the re-
sponsibility of expanding Battelle-
Columbus studies in the urban field. He
has conducted such rescarch for a dec-
ade, broken by service as Deputy Assis-
tant Secretary in the U.S, Depariment of
Commerce, In recent years he has di-
rected Battelle's Urban Studies Center in
Cleveland. Other fields of interest have
been manpower trends, regional growth
palt\:rn‘p, and urban socioecconomic
problems, -

D Chsﬂés W. Townley, assistant man-

r, Department of Physics. He is re-
spﬂnﬁlble for activities related to
technical and management developnient,
and for admini ive and personnel
matters. Chuck has served as chief of
structural physics research, and earlier
as chief of ehemieal physics research. He
hag considerable research to his eredii,
particularly in nuclear and radiochem-

- istry and in the application of radioiso-

tope technigues,

Arthur R. Duffy, chicf of applied :ne-
chanics of materials. He and his col-
leagues perform engineering studies that
apply the principles of fracture mechan-
ics and knowledge of materials proper-
ties to the design of fracture-safe piping,
pressure vessels, and other structures.
This group.conducts research in-all as-
pects of pipeline technology and on the
storage and transport of cryogenic fluids.

Robert J. Fiorentino, chief of metal-
working research, directs analytical and
experimental studies on the development
of metalworking systems; hydrmtatic
extrusion and forming; lsmhermal, in-
candescent rolling; precision and con-
ventional hot and cold forging;
conventional hot and cold extrusion, roll-
ing, and wire drawing; metalworking
lubrication; and the design of metal-

working tooling and equipment for both

laboratory an prototype production.

* vehicles ranging from golf carts to high

Jﬂmcs 8. Glasgow, chicf of marine equip-
es the develop-
ment ut techniques and equipment for
supporting ]lrL and performing work un-
(3 experienced in - me-
chanical enginecring and machine design,
his group alse performs research on auto-
mated product-inspection systems, bio-
medieal devices und instrumentation, and
the applicution of special materials such
as the mersory dlloy, Nitinol,

Dr. lnhn F. Eirchcr, chu.f of \trm.luml

g.mwlh und struuurc surface seiene

and materials structure analysis, using
such techniques as x-ray and eclectron
diffractior elu:tmn microseap},gllipim )
metry, and ¢ 8

David W. Locklin, chief of combustion
systems and air quality engineering. He
directs a new division that is manned by
stalf members experienced in the fun-
damentals of combustion and the devel-
opment of combustion equipm;nl with
emphasis on the control of air pollution.
The group’s skills also cover the areas of
air quality studies, atmospheric diffusion,
incineration, and pollutant emission mea-
surements.

Howard C. Meacham, chief of mechan-
lC'\l dynamics, leads a group that special-
es in vibration analysis and acoustical

ﬁ(udlt:s Thls g,mup fm:uscs slrongly on

1§ lhnsg 'I:ascjglamd wnh mathmc mcl‘;
production mm:hmery, and all types of

speed passenger trains.

Spencer A. Schilling, chicf of metals and
minerals, electromics, and manufacturing
economics research, guides studies in-
volving diversification planning, new-
product planning, marketing-strategy
development, and venture appraisal
relating to these and other fields.

James E. Sorcnson, chief of applied solid
mechanics, oversees the use of theoretical
and experimental stress-analysis tech-
niques and materials technology in re-
search’ associated with the design of a
wide range of structures. Important arcas
of application include offshore structures
and pipelines, pressure vessels, aircraft
and space vehicle structures,” and nu-
clear reuctor structural components,

Robert A Stein, chief of defense plan-
i neefing, a néwly formied
ivision in the Washington, D.C. offices.
He and his associates are concerned
mamly with planning, systems, and engi-
neering studies that reqmre closc liaison
with organizations located in the capitol
area.
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Ecological Effects of Milrow. What did an underground nuclear
test—Milrow—of abour 1-megaton yield do 10.ife and the physical
charactensiics of the Aleunan :sland of Amechitka. located about 2,600
miles west of Seattle? The two pnotos, belfore and after the 1est, show
how thé lakes near surface ground zaero (SGZ) were aflected by the
detananon 4,000 feet underground - As part of the 1est program
sponsored by the Atormie Energy Commission, the Baitelle-Columbus
bioscientists have been guiding and coordinating the evaluaton of
Mirow’s efiects upon 1he island’s scosystems. The aims of the study are
to establish (1) bases for predicting the effects of future tests, (2)
methods of evaluating and documenting tesi effects on animals, planis.
and therr environments, and (3) recommandations of Measures that

will minimize the effecis of any luture nuclear (ast Although the nuclear
tesis are designed to contain all radigaciive materials underground, a
major concern 15 the ability to predict what hazards an accidanial release
of radhoacivily might create for man via the vanious possible food chains
(e g . plankion 1o fish to man)

Accarding to Dr. Richard § Davidson. program direcior, and Dr James
B Kirkwood. 1echnizal coordinator for the bioenvironmental studies,
pralrnary postshot observations incdicate that a small number of
stigkleback fish were killed by shock sffects, but anly in lakes near SGZ
No adverse consequences were inmediataly datectable an manne
Ife such as sea otters. sea lons, fish, and sea urchins There was
some shifling of water courses on the 1sland and also some damage 1o
elifis and sea stacks where birds nest in Spnng and Summer Data on
the immaediate postshat eflects were gathered by bioscientists lrom
Baiglle, the Unwversity of Washington, The Unwersity of Tennessee, The
Ohio State Univarsity, The Utah State Universily. The Srmithsonian
Instnution. Cornell Universiiy, The U.S Department ol the intenor, and
the State of Alaska. The same investigalors are analyzing the data
collected. and presently are gathenng additional data 10 document any
delayed eftecis of Miraw.

BATTELLE RESEARCH QUTLOOK




Harnessing Lasers to Glass Production. How i3 laser radiation
converted 1o energy 1n glass? What forms does such energy 1ake? These
arg Important questions in the Batielle-Columbus program on the use of
lasers in the glass industry. Crinical in this investigation 15 a thermaocouple
1o detect infrared radiation in the CO, laser beam and to measurs the
inignsity of such radiation. Osmar A. Ulinch (nght) designed and
prepared a thermocouple that can sense infrared radianon within 25
microseconds. The thermocouple consists of crossed strips of silver

and bismulh that are vacuum evaporated on glass, Here, Dr. John
Robert Shewell, who heads the laser-use study. is positioning the device

behind a 1.8-inch focal length lens that focuses the beam on the
thermocouple junction.
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radicting Blood Compatibility of Materials. Finding matenals that
are compatible with human blood is & first-order need in develaping
evices (hat are 10 work with man’s airculatory systemn. Pradicting

uch o ,mpanhllny IS an imperiant step 1n avolving appropriate maienals
According to Dr. Carl J. Pennington, a valuable predictive index is based
upon the adherence of blood elements 1o a material after it has been
immersed in blood for a prescribed penod. Shown here in remarkable
detail s a candidate synthetic material after immersion; this specimen
15 being studied in research for the Artificial Heart Program of the
National Insfitutes of Health, The appearance of platalets that have
attachad themselves to the fibers indicates that the material is anly
marginally blood compatible. The clarity of the ghotemicrograph
demonsirates the usefulness of the scanning eleciron microseope in
blood compatibility studies.
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BATTELLE MEMORIAL INSTITUTE
Columbus Laboratories
505 King Avenue
Gnlumhus, Ohio 43201

The Columbus Laboratories of Battelle
Memorial Institute perform contract research
for industry, government, and other organiza-
tions. They provide the personnel, exnerience,

and equipment to solve problems and generate”

basic knowledge in virtually all areas of science
and technology.

Much of Battelle's growth has stemmed from
the successful application of the multidisci-
plinary approach to research,-in which special-
ists from different scientific, engineering, and
other disciplines join forces to apply their
in-depth knowledge to a problem,

At Battelle's laboratories in Columbus, Ohio,
the research fccuses\ on:

® the solution of highly specific and practical
problems as well as theoretical explarations
on the frontiers of science.

. the design and -deveiopment of materials,

* information anaiysisi technical-economic
and socio-economic studies, and marketing
and management-planning research.

Battelle research has produced advances in

OTHER BATTELLE LABORATORIES OR OFFICES:

in the U.5.A.;

Chicago, Cleveland, Daytona Beach, Detrait, Duxbury

{Mass.), Huntsville, Long Beach, Philadelphia,
Richland (Wash.), Seattle, Sequim Bay (Wash.),
Washington, D.C.

Overseas:

Adelaide, Buenos Aires, Caracas, Frankfurt, Geneva,

London, Madrid, Paris, Rio de Janeiro, Sydneay,

highly diverse fields for sponsors large and
small located-in 90 different countries,

The staff at Battelle-Columbus includes ap-
proximately 1,400 scientists and enginsers
who are experienced in a variety of disciplines. -
Supported by an equal number of other per-
sonnel, they conduct research in specialized
laboratories and other facilities housed in 35

. buildings, Battelle-Columbus also operates re-

search facilities at Duxbury, Massachysetts;
Daytona Beach, Fiorida; and Long Beach,
California. ‘

Battelle Memorial institute was established
under the will of Gordon Battelle, last of his
line, as 2 memorial to his family, The Battelles
were among the first settlers of Ohio and were
prominent in the development of the state's
iron and steel industry. Operations began in
laboratories that today are part of Battelle-
Columbus; and corporate headquarters con-
tinue to be in Columbus. Other Battelle cen-
ters for contract research are now situated in
Richland, Washington; Frankfurt, West . Ger-
many; and Geneva, Switzerland. Other research
sites and offices are localed throughout the
world; the statf worldwide totals akout 7,000.
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