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MAGINE YOURSELF OCCUPYING
a bed in a large warcJ of a pul:licly-

supported general hospital. Early

one morning, in walks a contingent
of medical staff, includirlg a chiel', some

residents, several interns.

a coupie o[

nurses, and an orderly. I'he chie'f calls for

attention. "Folk.s, ir's tinre fr:r
Please swing

tc.sting.

your legs o\-cr the sicle ancl

get ready to give Lls zl lrrirte saurplc. l'hc
orderly will distribtrte the containers."
The patients dutifullv comply. The
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orderly passes from becl tcl becl, collecting
the samples and placing thenr on a cart.
You are amazed when he emptie.s thern
all into a carboy sitting in the nriclclle of the
room. He shakes the carboy from .side to
side, then reaches in svith a graduated
beaker and extracts a generou.s sarnple.
The entourage leaves
Late in the afternoon. rhe chief of staff,
accompanied by three senior physician.s
and some men in business suits, appears
and againcalls foranention: "Folks, the test
results are back. Based on the ward urinalysis, the mean diseerse here is bacterial

genitourinary tract infection. Therefore

,

starting tornorrow, you u'iil each take 50
mg. of Macrodantin with evely meal and
agatn at bedtime. Forfunately, we have
been able to purchase r\'lacrodantin in a
large quantity, so we are taking adrrantage
of the substantial discoLrnt. " The rnen in the
business suits just smile.

This sounds reasonable until

yoLl

remember that you have never had any

urinary tract problems and

ar

e in the

hospital for evaluation of abdominal pain

late in your pregnanCf, a condition for
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which Macrodantin is definitely
contraindicated. Would you be outraged?
Of course you would. And yet, with or-rly
minor variations, this allegory descril:e.s
the method by which educational deci.sions are made for millions clf America's
clrildren every year. The only difference is
tirat educa[ors usually don't even bothcr
to take the sample!
Now, let us extend the metapl)or.
You live in a sociery where, by law, yoLr
must spend a portion of every one of 180
days per year as a patient in this hospital.
You will occupy a bed five days a week
from early September until early Junc,
with a week or two off for the holidays. At
the end of this period, you will be pro-

moted to a higher floor, regardle.ss of
whether there has been any change in
your condition.
Patients on the higher floors have
been in the system longer. Some of thern
are known to participate in interesting
group activities for short periods away
frorn the hospital. Occasionally, they wear
uniforms and their activities are attendecl
by large crowds of ordinary citizens. For
a few who excel in these activities, opportunities await to perform them on a professional basis. However, most of the

patients on the higher floors eventually
leave and are never heard from again.
Many disappear before their treatment is
concluded. No one seems to know if they
ever got better. No one seems to care.
tlflotrld a civilized sociery long tolerate a medical system that operated this
way? Certainly not, but we tolerate an
educational system which functions more
ADIVIINI STRATIVE RADI OLOGY
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or less like our irnaginary hospital. Srudents nlust, lry law, participate in the
system for a prescribed period of tirne.
They are therr either graduated or allowed
to leave, often without attaining even the
most ba.sic levels of literacy. Large numbers of them are unernployabie in any but
the most menial of jobs. Meanwhile, con-

cern grows that our sundard of living is
contracting and we are losing our position
of leadership among the world's economies.

There is certainly no shortage of
criticism of our educational system. Both
the printed and electronic media regularly
report the latest statistics. Blue ribbon
commissions, Governor's councils, industrial groups, and even the White House
sound periodic alarms. Major studies are
commissioned, appropriations increase,
and the situation grows steadily worse. Is
our culrure doomed to continuing decline
because we can no longer educate our
young to a degree sufficient to maintain or
advance it? tVe think not.
Culrural practices change when their
economic consequences finally become
intolerable. The steadily increasing costs
and decreasing benefits of our present
educational system are beginning to force

variation from which superior practices

will be selected. Forn:nately, some basic
principles exist which will guide the selection process.The medical metaphor can
be extended to outline these principles
and suggest how they might be applied to
accelerate the desperately needed change.

A PROYISIONAL DIAGNOSIS
Education is the process whereby the
behavior of individuals called learners or
students is changed as the result of exposure to a specialized set of environmental

events. The focus is, or should be, on
what the learner does and how well he or
she does it.
Unfortunately, this focus is rarely
stated. Most educators subordinate outcome to process. They debate at length
about matters of proc€ss: should the math
curriculum be changed, should more time
be added to the school day, should teach-

ers be paid more, should schools be
segregated by sex, should every classroom have computers, should the superintendent be appointed or elected, etc.
Missing from these learned discussions is
any explicit statement of a relationship
berween such process and procedural
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variables ancl measured charrge irr thc

that occlrr. Fh-rency is the rate or fre-

behavior of the stu cle nt s.'l'h

of urords read Correctly u,it}r 2l
rninimum number of error.s or on:issions.
Behavior which is fluent is behavior
wl-iich is functional; it fosters ttre sunrival

in light of

i.s i.s

.';

u rp ri.s i rr

g

fact that c<;nsiclerable research has been conducteci itncl published which documents exactly the required relationships. Failing to provicle
tl-re

for sensitive measurement of outcoilles
virn:ally

gu arantee.s

that stu de nt p rr:gre s.s

will be haphazard.
The fictional hospital previously described would not long survive becau.se
the outcomes it prorrides rt ould be unacceptable and because other hospitals
would provide more satisfactory olltcotnes.
For over a cenlury, medical science has

made effective Lrse of reasona bly exact
and direct measurement to establish the
individual patient's problelll, rrlonitor the
course of treatment, and detennine when
treatrnent is no longer needed. Such measurement provide.s a basis for doculrlenting the outcomes associated srrith a particular hospital or rnetirocl of'treatfflent. It

also anchors a system

of renluneration

which, although flawed in the eyes of
fiEny, serves a selective function in the
continuing evolution of rnedical practice.
A similar fireasurerrtent strategy must
be adopted if education i.s ever to improve. Claude Bernard uught us in 1t165'
that in medicine, measurement rnust oc-

cur at the individual (not group) level,
measurement must be specific to the
objective of inten ention, and measurement must be sufficiently frequent to
provide timely notification of the need to
change procedures. In shofi, rneasurement must be the basis of all other decisions and not, as is the case now in
education, an afterthought which selves
the needs of individuals far removed from
the actual teaching process.
One of the objectives of nearly every
first grade teacher is to teach reading. This

means that a child N,ill be able, after
instmction, to see printed rvords on a
page and say them aloud. It also means

that the child will be able to answer
questions based on the content of the
material read. This behavior rlay be measured by speed and accuracy. These basic
measures combined produce a measure

of fluency.
Speed

is measured directll,.

How

many words per minute can the child say
when presented with the printed page?
Accuracy is lneasured by counting separately the number of words read correctll,

and the number of errors or omissions

C{Llency

and growth of the indirridual. A person
reads or speaks a language fluently when
lre or she utters the words at a conversational pace with few or no errors. Standards of fluency are set by the demand.s of
the environment and exist independently
of the individual learners, just as standards for passing Board exams exist independently of the ievel of preparation o[
this year's crop of residents. Fluency standards can be determined objectively ancl
unequivocally by measuring directly the
performance of small groups of individr-rals recognized as competent in par-ticular
skills or areas of knowledge. For example,
given a sheet of 150 simple addition
problems (e.g. ,7+4= ), mo.st North American adult professionals can write between
80 and 110 correct answers per minute.
This range objectively represents a functional level of competence in this math
skill. It is possible to define objective
fluency standards for virtually any other
curriculum objective as well.
Research has shown that devoting no
more than one or two minutes per day 16
this type of measurement is sufficient for
most educational purposes.2'3 Di.splaying
tire results of such measurements on individual charts gives both teacherand leamer
a sensitive picture of progress. Research
has also shown that each leamer's chafi
will be different from the orhers. Insrruction must therefore be individualized if
each leamer is to meet the established
standards. This leads to very different
instructional practices from the standard
of teaching "the group," then using
achievement tests after the fact to see
which, if any, individuals learned anything. Conventional use of achievement

tests

is analogous to evaluating

a

communiry's medical services by an annual tally of funerals.
Graphic displays of individual leamer

improvement over time provide measures of both effectiveness (how many
standards were met) and efficiency (how
rapidly were they met). Combining these
measures with cost figures provides the
system of accountabiliql which everyone
says would be nice but nobody has found
the political courage to implemenr.
Part of the problem lies in the rradi-
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riorral 1:r:.tctit'es of accounting in educarit>n. Ilt-rcl1, counts ;lre rnultiplied by units
ol'tir:re to creete the denonrinator ol cost
benefit retios, Rather than budgeting on

tire

t-:asis

of cost per student d*y,

the

proper inclex wouid be cost per student
fluency objective attained.
This would have the effect of allowing
measured amounts of leaming to drive
educ:rtional decisions. Both success and
efficiency would be rewarded, as they are
in a{ty enterprise rhat must meet stated
objectives with finite resources. It would
also have rhe effect of calling into account
the contribution made by the slany layers

of ;rdministrailve bureaucracy that now
consurrle approximately rvrrothirds of the
dollars appropriated for public schools.'
The attractiveness of private altematives to
public schooling (e.9., the voucher system
being tried in Milwaukee), lies partly in the
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sex, mirrim:.tlly 1r. lttrle to tlrl in rlrder to

rute objectives which every child rltus{

function cLlntpctct:tlv in ollr

meet. The task of the teacher is ro arran.g€

feu, obviorrs skills
plying for, atrd securir:g a ioll; rnaintaining a bar-rk acc{}unt (ilrcltrding balancing
a cl:eckbook); becomir:s infornred and
voting in local. sute and n:ttional elec-

the child's environment so tl:irt rhis occurs. This is what we mean by teaching.u

socieqv? A
inclucle: seel<ing, 3P-

ticns; financing rnalor

1>urchases; and

childrearing. There are t]lany more- A
nun:ber of organizations and agencies
(e.g., the Americarr Sociery for Training
and Developlnenr) have developed lists
of skills said to characterize a desired level
of adult competetlce. Unfr:itunately, none
have been specific errough to support the
precise essessment procedures suggested
trere.
For each of the mai<lr skills identified, functional stanclards of speed and
accuracy for the constiruent behaviors
must be e.stal:lished. Then, a hierarchy of

As each child progresses through the
educational system, more and more tool
skills zre acquired and complex skiils
begin to ernerge. Evaluation shoulcl be

based solely on the number of skills or
competencies mastered, with progress to
more complex skills occurring only as the
basic ones are achieved- This would re-

place age-related promotion with functional skill certification, permining all concemed- teachers, parents and potential

employers as well as the student- to
know exactly what the individual has
leamed and can do.
After the Commission has completed
and defined such a list of skills, its responsibitiry will be to update the list, based on

Hlfirail pmclisffi cltafige

uufienileil'ccsffit*EWffit#Y
[ecgme intolel'ahle.

extent to which these schools function
widr minimal overhead.
A PROVISIONAL TNEAT1TIENT PIj,N

Progress tourard

a solution of our

nation's educational problems will reqr-rire a concerted national effort. It is
reasonable to expect our elected officials
at the national level to provide the leaderslrip necessary te organize as effective
assault on the problem. A bipartisan Commission should be established by Presi-

dential appointment, subject to Senate
confirnration, and can be charrered in
perpefuiry with its own procedures for
appointment and succession. Otherwise,
its fu nction will be compromised by cyclical politics. The Cornmission should have

two charges.
The firstwill be to write a job description for the U.S. citizen. What must an
individual, regardless of race, region, or

supporting skills must be identified and
taught, again to functional standards. For
example, firu.ncing a home requires rnathernatical skills which extend beyond basic
arithmetic to calculating percentages, cornpour:ding interest, and budget forecast-

ing. Functional literacy may be similarly
described; e-g., a persoil can read and
follow the signs on a freeway while driving at or near the speed limit.
Each

of the supponing skills will

require a set of tool skilis n'hich are the iob
of the elernentary schools to teach. Tool
skills are those necessary for the more
complex skill to be exhibited. For exarnple, reading depends on the abiliry to
see and say letters of the alphabet; compuration requires writing digits, etc. Research has determir:ed the speed and
accuracy rvirh which such tool skills must
occur if they are to be functional parts of
-'more complex skills. These values consti-

input from educators, business leaders,
professional leaders, and representatives
of higher education.
The second function of the Commission

will be to establishrd data base

composed of skills attained. Every child,
upon entering school, could receive an
identity code or number (Social Security
number?) and a centrul agenry can begin
a cumulative recard for rhat individual in
which attainrnent of each skill is docr-rmented as it occurs. (In the future, these
records might be carried around by individuals on electronic "smart cards.")
Several means of documenting skills
should be available. Teachers themselves
can provide the certification, based on
perrnanent products of the child's work.
Additionally, a system of designated examiners can certi&r functional skills acquired elsewhere. These examiners may
reside in rnost schools. Finally, formal
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achierrclncltt tcsting calt ()ccur to certi{y
certain skills. Whene\,'er 1:ossible, this
shor-rlcl irrclr-rdr u sirort. tinrecl sarnple ol'

perfornllnrce I'ol tlit' plrrpose of cloctrmenting fluency. Attirinment of certification will be :rdclecl to the str-rclent's record
and n,ill be arrzrilal:le to educiltors, parenis, tr)olential etr:plo\rer*, and, of course,
the studerrt.
InrpIementatir:rr of the teaching fr-rnc-

y&BItr

tions shor-rld be done b1, local entities, as
in the past. This r,r,ill result in considerable
variation in both approach and success.
As is the c;rse in many other fields, hard

outcome datzr wiil empower the votersl
taxpayer.s/corlslrmers *rith a clear basis
tor choosing arltong alternatirres. An independent organization like the Consumers
Union could provide fi-equent feedback
to parents concerning the performance of
the school their ctrild is atlending as well
as that of other schools the child could
attend. The debates rn'hich are now raging
concerning such proposals as voucher
systems for prirrate schooling, compeCom

plying with stote a nd

federol regulotions governing silver
discharge con be expensive.
Byers' Silver LAB is copcble of
recovering up to 9q% of the totol
photo silver from the fixer in your
processor, sotisfying federo I ond stote

environmenlol regulotions for silver

tency-based training for teachers, and
decent ralized adn:inistrative procedures
rn ili at last be inlormed by ineaningful,
objective data. 'feaching will finally emerge
as a tn:e profe.ssion, identifiecl and compensatecl by its outcomes.

ln foct, when the equipment

is

properly sized, instolled, ond
operoted, you will meel or exceed
E.P.A. requirements!
It's simply o question of where
you wo nt to put you r silver: down the
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economic interests of tirose so empo\nr-

ered

to effect adoption. As lWatkinsr0

described in her analysis of "contingencies that govern the educational estal-rlish-

ment," many entrerrched entities, from
teacher unions to administratirre councils
to consortiums on teacirer edr-rcation, continue to prefer a system rt,here body count
rather than learning sen'es as the basis for

funding.
tVatkins bases her anzrlysis, in parr,

on an examination of Project Follow
Through, the most expensirre educational
"experiment" in U.S. history. tseginning in
the 1970's the Federal governtnent sponsored a prograrrrmatic assessnlent of sev-

eral dozen early education programs

l-ry

implementing tirern in school districts
around the country and evah-rating the
results longitudinally. One of these pro-

Do the procedLrres we harre outlined

the University of Oregon, proved superior

Two example.s ilh-rstrate successful
application of this approzrch. In Great
Falls, Montana, cluring the 1970's, the

basic skills, problem-soiving abilities, ancl

Precision Teaching Project delnonstrated
the cost-effectivc'ness of providing stuclents with daily practice, fluency mea-

surement, and charting

of

results. By

to all the others in irnproving children's
self-concepts. In contrast. sorlle progfanls
derived from theories cherished in Colleges of Education acttrally provecl harmful by comparison to control schools

where no federally funded intervention

adding just 20 to 30 nrinutes per day of this

occured. Faced with these unexpected

activiry to an otherwise ordinary school

findings, officials in the Deparrmenr of

prograrn, Great l-'alls educators were able

Education averaged the outcCImes across
all programs, thus producing a "no change"

to boo.st the average achievement test
scores (Iow:l Test of Basic Skills) of an
entire elementelryr .school from 20 to 40
percentile points (depending on the skill
area) o\Ier a period of three years.T'8 This
is the equivalent of moving an entire
school from below the national average in

>

These results slrow hoq, nruch irtrprovement is possit:ie in our existing schools bv
sirnply adding fluenc1, aims atncl using
precise, frequent rreasurement to zrs"sure
their aftainment.
\fhy are tirese procedure.s not rezrdily
adopted if they are so succe.ssful? The
answer, quite simply, is that it is not in the

grams, the Direct Instnrction model frorn

SOME ILLUSTRATIONS

wclrk?

recovery.

ir. rate of nearly t\\ro yeflrs ol acaclenric
gronth per month in the prcl.granr.l) ln tirr:
same program, honreless illiterate adult
men have shoqrn even gr eater gains.

achierrement to n,ithin the top 20 or 25
percent. The toral cost r\ras a f,en'hundred
dollars the first )rear for training teacirers
and abor-rt ten dollars per stllclent per year
ther-eafter for materials.

At the lvlorningside Academy in Seattle, tVashingtoll, students in programs
using these rnethocls routinely progress at

result overall, and recorrmendecl that
Congress direct more funding to the programs that were less effective.
Various elements of the edtrcational
establishment are known to resist effective innovations. This is particularly true
of innovations that are not congruent with
whatevertheory happens to plevail among
eminent professors in the nation's Colleges of Education. Add to tirese recillcitrants the variery of political special interests who mistakenly 5"1ieve that preservation of the status quo is necessary if
their constituencies are to extract social

TAKING

ilrrd econolnic gains relative to the larger
society- Tl:ese groups are notaltly irrdif-

ferent to the consequences for all if the
system a.s a whole continues to clecline.
Finally, factor in the complex .systein of
regr-rlation imposed by iocal, state, and
federal agencies, all of whorn have a role
in the financial managementof the schools,

and yoll car appreciate why innovation
ancl change are all but impossible.
These conditions have evoil,ed precisely because there has been no universally understood and accepted tneasure
of the accomplishments of the educational system. Adopting the simple measurement procedures proposed is a necessary first step in reversing the current
trend. A highly desirable byproducr shor-rld

be that frequent skill certification will
solve many of the motivational problems
that now plague America's schools. Every

CHARGE

\ve Jlropose wclr-rld not onllr r,r'ork, but

is

ciriidren up
tr.r 1ii -veius of age in an entire state could
irclvancc, r:q'ithin a span ol five years, to at
Irast agc-llppropriate ler.els of acadernic
achierrernent. Suppose fugher that the proclesiral:rle? Suppt:se drat all the

cess hy 1ryfiich this was accomplished also

rerrersed a nraior econonric nrisfornrne
rn'hich haci befallen that sute. That would
prclbabl-v persr-rade at least the literate
majoriry" How could it be accomplished?
ivlissor-rri is home to the McDonnellDouglas Aircraft Corporation which has
been hard hit by dre recent reductions in
defense spending. McDonnell-Douglas
also happerrs to be a leader in the design
a*d delivery of instructional technology.
They achieved this stttlus out of competiIive necessiry; those who would build
complex defense systems must not only
design tLrem so that they qan be operated

would be f'edeml- an application of the
so-called peace dividenci. It n ould therefore cost the state of r\Iissouri nothing,
enabling tlre Srate to rerain its bureaucracy if ir so clro.se.

At the end of the firre years,
&lcDonnell-Douglas would be obligated
to return to the Treasury a pro-rata share
of the costs for each student -r.,,*iro fails to
achieve at a level comfilensurute with his
or her age, calculated on the basis of
urunet objectives. For every objective
achieved beyond the age-appropriate
minimurn, however, McDonnell-Douglas
would receive a bonus. Evaluation would
be by independent examiners, as outlined
above. The State of Missouri would have
the option of renegotiating with
McDonnell-Douglas or returning to their
previous practices.
Xfifi this experiment be done? Prob-

Many ensemched eftcatianail mtities FI'gIct'

a

systill

uuhere

l8ily 80u]tt na$en tftan

Iearui$ Bsuss as tE hasis lon fimdins,

child will experience success, more or
less in direct proportion to his or her
abiliry and efFort, because each child's
educational program will be managed on
the basis of frequent measures of perforrrance. Gone will be the experience of
spending days or weeks making nc visible progress and hence receiving no
recognition and encouragement. Instead,
anending school should becorne an expe-

rience

of lastiag value and will

rnake

learning a reinforcing activity throughout
the individued's life. At least it wilt ensure
that school becomes a place where effort
and achievement are recognized and rewarded. That alone will do much to
improve the current siruadon.
A NADICd,L E]PERIMENT

\{4rat would it take to convince the
American public that the rype of wholesale
renovation of our educational system that

by hurnans. they must then develop and
validate the rraining procedures through

which humans are taught to use the
systerns. ln the course of developing the
necessaly expertise, corporations like
&{cl}onnell-l)ouglas have become very
proficient at designing and delivering
non-military training as well.
We propose that the State ofMissouri
contract with McDonnell-Douglas to provide the educational services for all the
chilclren of tvlissouri in grades K througl:
12 for five years. McDonnell-Douglas
would receive 'J:: compensation exactly
the same nr.rn:ber of dollars per pupil per
year that are now spent. It cor.rld lease the

physical plant fiom the local school districts if it so chose. It could offer positions
to tirose ir:dividuals in the existing educationzrl esublishr:rent it considered worthy, but it would be under no obligation
to do so. Funding for this experlment

ably not. unless Senator Danforth and
Representative Gephardt can agree to join
forces and clear the political obstacles
which would surely doom sucl: an idea
from the outset. Shoulcl it be done? It
already has been, but on a much smaller
scale, in many conlmunities throughout
the nation.
Major employers, suclr as Boeing,
have found it necessary to immerse themselves fr-rlly in the process of public education in order to guarantee an adequate
level of public education in order to
guarantee an adeqr-rate level of competence on dre paft of their new employees.
These employers are harrir:g to pay twice
for competeflt workers, first irr properry
taxes and a second time in direct training
costs, These companies are proving that

we have the know*hon' to affect the
educationai outcomes required for functional participation in our sociery. The rest
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of us rrlus[ sunrrllon tlre pr:litical r,r,'ill
necessary to demand such out.tlctlres fcr
sociery a.s a whole. As Chester Ilinn putri
it, "'We must take clrargel" OLlr chilclrerr,
and our wary of life, deserve ncl le.s.s. r
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