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MEASUREMENT IS THE WEAKEST LINK

IN PERFORMANCE

TECHNOLOGY

Measurement is the weakest link in performance technology, and in this chapter I suggest why. I list the
differences between frequency monitoring and raditionat measurement, and suggest using frequency monioring o
improve and validate peiforrnance in praCtice. I also offer examples of performance frequency monitoring at the
micro, macro, and mega performance levels'

Pundits Say Performance Measurement is Crucial
Most writing about performance technology preaches performance measurement and standards. This is as
should be. For e*am-ple, Gilbert's six page Foreword in Stolovitch and Keep's Handbook of Perforrnance
Technology tells us that an imporBnt link is to measure performance:
Acceptable evidence about performance must rely on measurement. If science does
nothing else, it mg:$ures, and we must become very good at measuring human
performance.
As a general rule, our clients in the workplace are not good at it, and
-here
is where we can Ue of especially great help. We can have our greatest effects
performance just by measuring performance correctly and making the
human
on
information available. (Gilbert, 1992).

it

In his earlier classic, Human Competence, Gilbert devotes chapter 2, comprising 44 of his 316 pages
(12Vo), to measurement (Gilbert, 1978).

(1986)
Measurement is the third of Crosby's fourteen quality improvement steps (Crosby, 1984). Deming
data
his
crucial
program'
However,
quality
poins
an
effective
build
to
his
20
did not list measurement as one of
collection sysrem is based on Sraristical Process Conrrol (SPC) (Shewhart, 1939). SPC monitors performance-over^
of
time with either continuous measurements (e.g. length, wiignL erc.) or counts (e.g. number of defectives, number
defects).

With this strong preaching, why is measurement the weak link? Perhaps because tlre pundits fail to provide
leadenhip by example. Perhaps they fail to practice what they preach.

Many Words Few Numbers
For insrance, Gilben's above mentioned Foreword contains no sample performance measures; and few of the
to the
other performance technology pundits provide sample measurements either. There were 60 contributors
item
index, and
610
handbook's
in
is
not
perfornant,
the
perforrnance
measurement
notogJ,yet
Handbook of
performance data
neither are moniioring or counring (Siofbvitctr & Keeps, 1992). Only 3 chans and I table showing
is in a chapter by
exist in the entire 85ipage uoturie. The 3 charu are in a chapter by one conributor, and the uble
to
the other
c-or]trajst
in
sharp
Mager,
page
Afterword,
his
four
in
that
two other contributors. Ii is interesting
only
contributors
60
tire
told,
of
all
(Mager,
1992).
So,
his
classei
of
performance
one
data-on
contributors, shares

iiit

4 (7Vo) share performance data samples!

listed in the
The type of figures used by the contributors in the Handhook of Performance Technology are
portion;
and
number
with
their
following table

Number

Portion

Descriptive Table

50

38Vo

Diagram

44

33Va

Flow Chart

29

22Vo

Organizational Chan

I

lVo

Procedure Table

J

ZVo

Check List

I

lVo

Data Chart

J

2Vo

DataTable

I

lVo

Figure Type

Total No. of Figures

r32

lAO4o

The handbook conribuon primarily used descriptive tables, diagrams, and flow charts. These "what you
should do" figures make up 90% of the figures in the handbook lvlany diagrams and flow chans might be
appropriare for a theoretical handbook on general sysrcms &eory, but it is sad for a field whose expens preach
measurcment as an essential component!

Journal Authors also Write Many Words Few Numbers
Further prmf of the "many words, few numbers," Eadition in performance technology is demonstrated in
Perfonnorcc and Instruction, one of two oflicial journats of the National Society for Performance and Instnrction. A
frequency count of the number of different types of figures conuincd in volume ?8,1989 is shown in the following
able:

Figure Type
Descriotive Table
Diagrarn

Orcanizational Chart

Number

Portion

56

20Vo

169

6t?o

I

07o

hocedurpTable

l8

79o

Check List

27

l07o

Data Chan

5

29o

276

lA09o

Total Number of Figures

Note that, as in the Handbook of Performance Tcchtology, by far he most common Perfonrunce and
Irctuction figures arc descriptive tables, diagrams, and llow chars. Here again, these "what you should do" figures
make up 887o of volume 28, 1989. The most common type of able is not a data table, but a procedure uble.
hacticing perfcnrance technologiss tell each other how to do hings, but seldom repon any quantitative results.

Only a Few Give us Numbers With their Words
Along with Bob Mager's Afterword, Aubrey Daniels' Perlonnance Matugement is a closer approximation
of diTlaylng performance measurement for the reader (Daniels, 1989). Both "counting" and "measur€ment" appear
in is 120 ircm index. Daniels poins out thar counting is he prefened performance measure because il is the
simplest, easiest and most reliable. However, he falls short of sening counting or charting standards. Four of the
16 chaptcrs concem performance measurement ("pinpointing," "measuremen!," "he right pinpoint " and "feedback in
graphs").These chaprcrs comprise 67 (26Vo) of Perfornance Managemcnt's259 pages. The first 2 of Daniels'6
performance improvement steps are "pinpoint" and "measure." The book contains 42 figures displaying samples of
performance. Ilowever, 2l of hese are performance percenbges and the other 2l are only stylized (made up) ctrrves.
There is no doubt that real data would have been better, ya even stylized curves help the reader a bit more than
nothing.
The above examples clearly demonstrate lhat measurement is the weakest tink in performance technology -

it is dmost non-existenL So what accouns for the fact tlut we talk measuement and don't do it? The
r€asons for this are hisorical, cultural, but most of all pracdcal. There is nothing inherent in performance that
makes counring il difficult- ln fact, both behavior and accomplishments ate easy to count and time. Even private,
inner behavion swh as feelings, attitudes and urges ue easy !o count by the person having hem, and tre period over
so weak

which they were counred is easy to record @uncan. l97l). These counts per minute, per day, per week, per month,
orper year give us frequencies which are the most sensitive and universal performance measures available.

WHY MEASUREMENT IS SO WEAK
Historical Reasons Why Measurement Is So Weak
Therc arc five historical reasons why performance measurcment is weak.

First, performance technology was influenced by Programmed Instruction in the late 1950's
and 1960's. Even tlrough Skinner called frequency (rate of rcsponse) his most important conribution @vans,
1968), he dropeed both rate ofresponse as a datum and high frequencies as goals when he rurned from his free
operant laborabry to develop Progammed Instruction. The programmed learning performances were timed but not
reported as frequencies. For example, the rcsuhs of using one of tlre lirst prognmmed texts (Holland & Skinner,
l%l) in Skinrpr's undergraduate course (Naturat Science I 14) were reported by Skinner as follows:
On the average, a student went $rough the set in about 14 l2 houn. The easiest
disk took 8 minutes, with a range from 5 to 13 minutes. and the hardesr took 28
minutes, with a range of 17 to 80 (Skinner, 1983, p.139).
Holland or Skinner could easily have computed frequencies on hese data Sirpe there werc 29 frames on
each disk, the overall rate of performance was l.? fiames per minute. The easiest disk was 3.6 frames per minute
wittr a range of 5.8 o 22 and the hardest disk was 1.0 per minute with a range of 1.7 o 0.4 frames per minute. But
they didn't! Almosr everyone else in Programmed lnsrruction followed Skinner's lead and abandoned frequency.
Second was the influence of Gilbert's book Hwun Competence (1978) throughout the late 1970's
and 1980's. In this bible of the field Gilbert dehned and named performance technology, clearly separating it from
tlre earlier Programmed Insrucdon. He set snndards for performance technology, but set no sundards for
performance technology measuremenL This was uncharacteristic. Years earlier, in 1957, Tom Gilben had worked
on systems for sundard performance measurement in my Harvard Medical Schml human behavior laboraory at
Meropolitan Sate Hospiul, Waltham Massachuseus. In the intervening years he apparcntly lost what had been a
srong interest in shndard measuremenl It had been the bond between us, lhe thing we sharcd, and the reason I
invited him o use one of my laboratory rooms. Gilbert's book strused the requircment ftr measuring
accomplishmens, but he listed 3 classes, 9 dimensions and 19 performance measures with no guidelines for
chmsing betnren 0rem! He opened a Pandora's box of different and unsundardized measures (Gilbert, 1978,
pp. a3-50).

Third was the influx of trainers into performance technology during the 1970's and

19t0's

These rainers came from traditional human resource oreducational research deparrnens and werp schmled
in using 5 and l0 point rating scales (Thuntone & Chave, 1929; Likert, 1932) for measurcment. Their method of
analysis was the analysis of variance and most measurement was summative, ccurring after the performance
intervention !o determine is effect- These sradstically schooled trainers so srongly believed hat you must
ransform data beforc you can anzlyze it that they called original data "raw." Implying that raw data could make you
ill, it followed that their methods should be used to "cook" all data before ingestion. The statistical methods were
aught by rote memorizing of formulas, by which the learners gained liule real understanding. Thereforc, we have a
generation of performance technologists who believe we must use statistics, but who both poorly undersund and
frequently fear sutistics. As a result, most avoid measurement entirely, unless they yield !o a quick, nasry 5 point
rating scale.

The fourth r€ason is that measurement experts caution their readers about the complexity of
performance measurcmenr and urge industrialiss to hire statisticians ro handle this complexity. In Gitlow & Gitlow
(l9fD chapter 16 is " How to hire a statistician" and lists I I requiremens of an effective industrial statistician along
with277 university statistics depanmens which rrain industrial statisticiars. How better !o warn practitioners that
they betternot measure performance by themselves!
The fifttr and final historical reason is that measurement experts overwhelm their performance
rechnology readers with tm many options and too few guidelines. Chapter 9 of the Handbmk of Human
Performance Technology (Geis & Smith, 1992) covers the when, what and who of evaluation. Then chapter l0
(Smith & Geis, 1992) goes on to discuss how to measurc performance, but gives few guidelines. Smith & Geis
include a summary table of l8 dau-collection techniques used in 331 evaluation studies to measure l0 different
performance dimensions with no further description or ranking of techniques. How better o confuse and scarc off
practirionen?

Cultural Barrier to Performance Measurement
Cultrually, the barrier o performance measurcment is even more debilindng. For over 6,000 yea$ we
have lmked at &e world through our fingen. We instinctively use "add scales,n in which insremens are of 5 (one
hand), l0 (two hands), or 100 (percents or twenty hands) are added. The problem is that the world around u is a
multiply world (Meadows, et al1972,p25). Everything in it grows by multiplying and decays by dividing. In
disributions, performance frequencies spread by equal multiples up and down. If dre middle performer produces 20
pcr hour, and the bocom performer produces l0 per hour, the top performer should produce 30 per hour. Wrong!
The op performer will produce 40 per hour! The down-spread is 20110 or x2 urd the upspread is 20 x2 = 40. When
we look at our multiply world through base ten add scales we get a disorted view. We !ry to compensate for this
distortcd view, not, by rsing standard multiply scales, but rather by using a large assonment of add scales which both
complicarcand disort the picnre.
Two commonly rsed scales illusrate this cultural problem of lmking at multiplying things through add
scales.

Decibel Sound Intensity Scale
The first illustration is the scale of inrcnsity used in sound research. The intensity of sounds around us
multiplies in sound pr€ssurp energy. A whisper is l0 decibels, and the noise on the flight deck of a flying B-24 WW
tr heavy bombcr was 120 decibels. Now the question, what is a decibel? How many times more intense is the B-24
flight deck over a whisper? Few of us really know.

Historically, to handle the multiplying sound intensity, a times l0 increase in sound prcssure was set at one
bel (after Alexander Graham Bell). The bel was subdivided into ten smaller steps which were called decibels but werc
add units on the basic multiply scale. Now the confusion - halfway up from one bel (10 decibels) to two bels (20
decibels) is 15 decibels. If l0 decibels represents xl0 and 20 decibels represents xl(X), das 15 decibels rcprescnt x50
as )ou would expect? No! 15 decibels is x31.6, (the square rmt of l0 = 3.16) a point half-way up the multiply scale

from l0 !o 100!

Our B-Z flight deck sound intensity was 120 decibels, or I l0 decibcls grearcr than a whisper. Does this
mean the B-24 is I l0 times morc intense than a whispeil No! It is xlO elevcn times in succession or l0 billion
times more intense! lt would have been clearer to have lefi the intensity in actual original values. It would have
been much clearer to have left the multiply scale alone and not put add values on it" It would have becn cleaer to
say the B-Z flight deck had the sound inrensity l0 billion times greater than a whisper. When we lok at
multiplying things through an add scale we are easily confused.

Richter Scale of Earthquake Intensity
The sccond illustration is the Richar scale of destruction produced by earthquakes. As earthquakes increase
in size their destnrctive force muldplies. Rather than simply reponing the force, the quake is rated on a Richter
scale. Most of us think that an earthquake of Richar 8 is as much more destructive than a 7 as a 7 is of a 6.
Wrong! Those of us who have used logarithms think in mulriples to base l0 (logarithms) and that a Richter 8 is l0
times more destructive than a Richter 7 which is l0 times more destructive than a Richter 6. By this logic, a
Richar 8 is l0 x l0 or 100 times more destnrctive than a Richter 6 quake. Wrong! The Richter scale is add
numben on multiplying destnrcrive forces - but not to base l0 multiply! It was not based on lhe amount of force,
but ratlrer on the amount of displacement of the needle on a slandard seismograph. So actually a Richter 8 is about

35 timcs more destnrcrive than a 7, and a 7 is 39 times more destnrctive than a 6 (Gere & Shah, l9&4, p.79).
Thcrefore, a Richter 8 is 35 x 39, or 1365 times morc desnrcdve than a Richter 6. This is 13 times more
desructive than the base ten multiply logic of dmes 100 assumed! Once again, when we lmk at multiplying things

tluwgh

an add scale we are easily confused.

There are many oher illusuations of the confuions produced by auempting ro simplify multiplying
phenomcna by puuing fiern on a false add scale: nrnado intensity, hurricane intensity, horress of peper, and
sevcrity of an inscct sting. It is evident that scale confusion is a cultural problem and definitely not limited
pcrformancc tcchnologists.

o

Precticsl Reasons VVhy Traditional Measurement Cannot be

Used

There are two overbearing pracdcal reasons why traditional measurement techniques cannot be used easily
by performance technologists.

The

fint

practical reason is, simply put, clients don't like

it!

It is too cumbersome, and most

custromers rcact negatively to any suggestions of traditional measurement procedures. If you force cliens to use
them, you may get tlre dajta but you will lose your client! About the only measurements tlat performance
technoiogiss can usc in p'ractice are the measurements that their clients had in place before they hired the
paformance technologisr These are rsually reporred as percenuges and therefore are not very useful.

The second practical reason is, performance technologists are not paid for their effectiveness.
We are paid by the hour, and we are paid o please our cliens. If we were paid some ponion of the money wesaved
our clients ov& the next five quarlers, we would work harder !o put measurement systEms in place. We would work
harder to convince our cliens that a monitoring system which they might at first dislike, will in the longer nrn
make their business more profrrtable. We would work harder o develop comfortable, easy, non-threaaning,
monitoring systens. But, since we arre paid primarily for the smiles we produce, we play garnes with otrr clieils and
ask them only if they are happy.
I have previorsly reportcd similar practical reasons why effective teaching techniques are not widely adopted
by schmls (Lindsley, 1992a). Simply put, teachen don't like them, teachen are paid by the hour rather than their
pupils'gin, urd parenls don't demand effective teaching.

OUR SOLUTION

.

MONITORING PERFORMANCE

So, in face of these negative obsenadons, wtut sotutions are at hand? How can performance - both
behaviorand accomplishments be easily moniored at work? Although counting is common in the work place very
tittle is written about ir. Monitoring by counting is not seen as a subsriurc for traditional measur€ment. In fact it
is ruled out by implication - it's not cooked.
There are measurement experr that say you must objectively define a thing before you can count iL
Wrong! You can even count unknowns. You can keep track of the rime and chan the frequency of unknown things
y<x encqnter each day. The daily frequency of unknowns is very high when you are in a foreign place, utd very

low when you ar€ in a familiar place.
Other measurcment expern say you cannot count a mix of apples and oranges. Wrong! You can easily
count a mix of apples and oranges - what you are counting is fresh fruit. If you had counted oranges, lemons and
limes, you would have countcd cirus fruits.

Skinner's Performers Monitored Their Own Performance Frequency
Although seldom identified with the field of measurrsment, B. F. Skinnermade majc measurcment
contributions (Lindsley, 1992c). His contributions are so novel, so major, and so revolutionary, that most
measuEment expcns don't see them as measurcment. Skinner gave us self-recorded frequency (which he called rate

of

response). In his classic The Bclaior of Organisms he wrote:
All the curves given in this book (except those obtained by averaging or those
cxtcrding over a number of days) are phoographic reproductions of recods made
directly by tlrc ras &emselves (Skinner, 1938, p 60).

Skinner Monitored With Standard Slope Charts
This fre4uency of rcsponding was automatically displayed on $andard charts on which the data made slopes
which were represenrcd by sumdard grids of 1,2,4, and 8 rcsponses per minute. These standard slope chars were
called cumulaive rcsponse records and werc produced by the ras through he automaric recording equipmenu The
complexity of measurement was done auomatically by rhe recording sysem, not by the performers. The performers
merely pressed a lewr. The calculation of the frequency (number per minute) was done by he auomatic recorder.
Skinner thought that frequency and the self-recorded, shndard slope chan were so imporunt that when asked
wlut his most important conributions were he said:
"My major contributions are rate of response and the curnulative response recorder"" @vans, 1968).

Self-Frequency Monitoring Effective

in Precision Teaching

In the first systematic application of laboraory frce-operant conditioning methods to humans, I resuicted
the measurement system to frequencies of patient's performance and symptoms. These frcquencies were
automatically recorded on standard slope cumulative recorders (Lindsley, 1956), just as in the rat and pigeon
laboratories. V/hen othen suned applying free-operant methods in more open seuings such as school classrooms,
they dnped both self-recorded frequency and sondard slope records. They subsiurcd in their place obsrver recorded

percent-time-on-task or percent-conect and a wide range of non-sundard

srerch-ofitl ctrara (Bijou & Baer, 196l).3

Agreeing with Skinner, that his majorcontributions were self-recorded fiequency utd sundard slope
recmding,I clced my laboraory and wenl into teacher training at the Univenity of Kansas to secure Skinner's
conributions wittrin public school education.

My surdens and I srccessfully developed selFrecorded frequency monioring by both rcgular and gecial
education public school studens from pre-school through high school. This has been called hecision Teaching and
has is own journal in its tenth volume and annual intemational conferences in their eleventh year. Several laws of
performarrce urd techniques which can double performance each week have been discovered over lhe pas 25 years
(Lindsley, 1992b).

Standard Celeration Chart Developed to Simplify Charting by Children
Skinne/s sandard chart had cumulative rcsponses up the lefi and is standard slope was frequency
(performarne). In hecision Teaching we developed a chart with frequency up the left o simplify chart making and
reading. Is standard slope was acceleration in frequency Qearning). he-schoolen were taught o chart their own
performance on Oris slandard celeradon chart. The daily chan covered tlre full range of human performance
frequencies from I per day tlrrough I per minute up to 1,000 per minute (1,000,000 per day). The chan was
designed so hat a line from lhe lower left corner to the upper right comer (34 degrees) was doubling in performance
every week The chart was also designed to cover 140 days or one school semesrcr of20 weeks @ennypacker,
Koenig & Lindsley, 1972). A family of charts with the same angle slopes were made fq daily performance
(doubling erary week), weekly performance (doubling every month), monthty performance (doubling evcry six
months, and yearly performance (doubling every five yearsf .

Efficient Industrial Monitoring Requires Standard Charts
The values of using common performance chars across a company has been known for over 30 years, even
though few companies use Orem nday. Ralph Cordiner of General Elecric wrote that a oommon monitoring system

would

l. Permit all managen to record and plan their own performance.
2. Permit each muager to detect a deviation in time to do something about it.
3. hovide workerappraisal, selecdon, and compensation based on performance.
4. Modvate workers by their records of their own effectiveness.
5. Simplify business comrnunications with common quandradve concepts and language.
6. Permit executives to evaluarc performance in 100 differcnt businesses without becoming
involved in the operational details of each (Cordiner, 1956, pp. 95-98).

3 "Srerch-o-fill"

is a name I have given to the type of charts we wer€ taught ro make in school, and those that
most aomputer graphics prognms make. Figure I is a srech-to-fill chan They must always be made after the data
have been collected. The venical or magnitude scale of 0re chart is made to encompass the range of the pcrformance
magnitudcs collected. If the lowcst number is 60 and the highest number is 180, then the scale is stretched so the
data fit neatly inside - perhaps a scale from 50 at the bttom to 200 at the np. The horizontal or time scale is also
stretched o fit the rlata so if ttre hrst of five observations were collected on lday 8 and the last were collected on
Ocobcr 3,lhe horizonal scale would be snerched from May I o Ocober 3l to include the observations. Even
worse, real time might be thrown away and the rime dimension completely disored o read ftom I to 5 e4ually
spaced observations as was done in Figure
If sretch-to-fill chars were used in animal pictures, an elephant would
lmk like a long-nosed, hairless morse! They both would appear the same size because they had been strctched o fill
the same size rccangle.
4 A ful complement of Standard Celeraiion Charts, chan ransparencies, counters and timers are available by mail
order from Behavior Research Company, Box 3351, IGnsas City, KS 66103.

l.

Even Rensis Liken, known for his auitude scales, recognized the imporunce of common measurcs used
acn ss I company (Likert, 1958).

Charting Quality Pairs Guarantees Both Quality And Fluency
From their beginnings in 1965 precision rcachers always viewed heir studens'charts of both corect
&equerry and enor frequency. We comparcd frequency with pcrcent conect in our frrs year of classmm research.
Classroom frequencies recorded zCI times more effects of cunicular changes than did perccnt oonpct on the sarne
practice strees with the same childrcn, in the same rq)ms on the sarne days (Holzschuh & Dobbs, 1966).

In our fust monitoring of outcr and inner personal and social behavior it was also clear that positive and
negative outer behayiors independently accelerated and decelerated from each other. Fositive and negadve inner
behaviors also independentty accelcrared or decelerated (Duncan, l97l). At the time we called trcse "fair pain,"
thinking it only fair o replace a negative behavior with a positive behavior.

I:t€r tte full impact of the independcnce of conect and error learning became clear. If conect and errors arc
rccipaally related as most of us assume, then there would be only three major leaming parcrns: l) com*t
inceasing and eron deceasing,2) conects maintaining and enors maintaining, and 3) comrs decreasing urd enon
inreasing. In practice in only one classroom with 29 children, eleven different learning pictures were recognized by
the teacher and students (All, 1977). This demonsrarcd $e independence of cone*t leaming from enor learning and
prowd we mut chart both independently.
In application o industrial performance the principle of independence has also held tnre. For this reason we
must alwals count and chan an acceleration target/deceleration target pair to guaranrce botlr quality and lluency.

Fluency Aims Successful

in Education and Business

Fluency, one of Precision Teaching's most powerful techniques, was discovered by Eric and Elizabeth and
their surdens (llaughton, 1974). They found t]rat when you practice performance far beyond full accuracy up to very
high fteqrnncies (for example: basic add facs o 300 digis per minute) You get more rctendon, mort endurance, and
more generalization to olher workplace situations (Haughron, l98l).
Self-rccorded and sclf-charted performance frequencies have becn combined with Direct Insuuction and
Tiemann-tvlarkle instructional design o produce really powerful learning. Studens at Momingside Academy in
Searle are given a money-back qridon guaranrce if they do not gain over wo grade levels per year. In seven years
Morningside has never had o refund (Johnson, 1989). Wi$r an aduh literacy program for the Job Training and
Partncrship Act, Morningside agrced o be paid only for studens who progressed two grade levels in two skills in 2l
months. Twenty nine of the 32 studens exited with skills above the eighth-grade standard. Their arcndance was 3.8
days per week they spent one hour in cach of two skills per day: and they gined an average of 1.7 grade levels per
monlh. This is l0 times the gain requircd by the U.S. govemment standard (Johnson & Layng, 1992).

When company product knowledge performance is practiced beyond accuracy to high fluency the performers
have not only higher rctcndon, endurance, and aprplication, but also develop high self*onfidence (Binder, 190).
hocision Teaching o high fluency aims has been successfully applied in sales training for new product knowledge
in bar*ing, compucr software, and biomedical companies @inder & Bloom, 1989).

Limitations of Percent
Fercent is a dangerous measure. It is fine to use as a sumdard in comparing 2 or morc static ponions. For
this rcason I head columns of percenhges in tables "Portion' to make this clear. But percent is vcry misleading
when used o monitm the change in magnitude or ponion in a time series. Percent change is not symmetrical. For
example, many of us do not realizn that if you addA0%o and then subtract 2$Vo,that you arc not back o where you
started from; you are actually below where you sutrted. In fact, if you surt at 100 and ail207o and then subtact
20% wr timcs in a row, you will be down !o 66.6.

A second problem is that percens can be very misleading in monioring performance. Forexample, in
using percent of calls closed to monitor life insurace sales, the salesman with the highest perccnt sales, oftcn would
sell a policy on his fint call, then go play golf for the rest of the day because he had just made 10070 sales.

A third problem is that percent overlooks the absolute values and frequencies of performance. So the whole
dimension of fluency, or speed of responding, which is imporunt in product knowledge and oher business skills, is
totally lacking.
Percent is expensive, because it takes time

o deuil

with perccnt too numercus

o calculate

and it produces

erors. There

are other problems

here.

Skinner knew of these limitations of percent when he wrote the following advice to young psychologiss
ovcrcome wittr the expanding research literature of the late 1960's:
Some principle of selection is needed, and a rseful guide is he significutce of the
variables studied. A glimpse of the coordinates of the graphs in an article will
usually suffice. A good rule of thumb is as follows: do not spend much time on
anicles in which changes in behavior are followed from rial to trial, or in which
gaphs show changes in the time or number of enors required to reach a criterion,
or in amount remembered, or in percent of conpct choices made, or wilch repon
scores, raw or standard (Skinner, 1969, p.93).

Exemplary and Lemony Days
Gilb€rt (1978) introduced the concepr and term "exemplar" !o describe the best performers on a panicular job
in the workplacc. The performance of rlrese exemplars should be observed to discover the very small differences
between how they did their jobs, and how the other less productive workers performed. In our work in Precision
Teaching with handicapped persons in sheltered workshops our attendon was drawn to significantly bercr
performance on certain days. In l97l we called ttrese "excepdonal days.' Examination of the work conditions on
these excepdonal days rcsulted in improving the performance on all the days. I later realized $at we should extend
Gilbert's term from exemplary worken to the exemplary days of a single worker.

In 1966 in our work with parents of disturbed children we noticed signilicantly worse days with much
higher fre4uencies of symptoms. We called rhese "exceptional days" also, and analyzsA their conditions to improve
tlre children's performance. In a workshop at the 1992 Internadonal hecision Teaching Conference I named these
"lemony days." In a performance disrribution of workers, a signil-rcantly lower worker, whose performance should be
examined for barrier conditions, would be called a "lemon."
In a performance frequency disribution of different worken, the best performer would be an "exemplar"
and the worst a "lemon." In a time series performance frequency chan a single performer might have unusually gmd
"exemplary days" or unusually poor "lemony days." The words "exemplar" with "exemplary," and "lemon" witlt
"lemony'are in the unabridged dictionary with their corect meanings (Gove, 196l).

DIFFERENCES BETWEEN MONITORING AND MEASURING
What most of rs know, dislike, and fear about measurcment comes from our unpleasant experiences witlt
hypothesis testing and normal curve stadstics in university courses on mquurcment. We have been preached at rc
hypolhesize, test, and measure. We have not been taught how to count and monitor. To clarify some of tlre
differences between monioring and measuring here are fie five "W's" of each:

5 W's

MEA.SURING

MONITORING

Who

Self

Third Party

\ilhar

Frequency, Quality

Gain

WtEre

Workplace

Personnel Cener

When

Continuously

kriodic

whv

Improve, Do your best

Select worken, Methods
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Feslures of Monitoring Compared with Measuring
Thc following feanres will help

o

funher distinguish between monioring and measuring:

Data

MEASURING

MONITORING

FEATURE

Original

Deriwd
(Vo,

Mean, Range, S t-Dev.)

Detail

Full

Abstractions

Afeaanco

Atractive

Offrcial

Pace, Quality, and Rac and

Quality only

Assesses

Trqe ofChange
Time Dimension

Continuous in Real Time

Brief Snapshot

krfsrnance

Constnrcted

Multiole Choice

Fuccasdng

Straight line on Sundard
Chart

Not Possible

Format

Develooed as Droress

he-rckacpd

Redbact

Always Continuous

Usually None

Relates to

Self

Feer Normed Grouo

Failurc

NoFailurc Information Only

Fail or Pass Criterion

Validation

Easv - at work station

Diffrcult

Apprmch

Coach

Umpire orJudqe

InIlrrcnce

Profits

Prophes

l0

Statistics used

In Monitoring

Compared with Measuring

The statistics used in monioring are very different from those we wete taught o use in measuring.
Monioring statistics always refer to origlnat counts taken directly from the monitoring cturs. There is not space
here o go'ino these differcnces in detail. However, it seems imponant to list the statisdcal dimensions and
mertrods used in monitoring compared with those used in radidonal measuring in the following table:

MEASURING

MONITORING

STATISTIC

Tpe

Descriptive

Evaluative

Parameters Assumed

Non parameric

Parameric

Evaluation

Formative

Summative

Detennined BY

Read Standard Chart

Mathematical

Meagrement scale

Base

C,entral Tendency

tvfiddle

Mean

Daily Variance

Daily Bounce

Sundard Deviadon

Distribution Dispenion

Spread on chart

Range

Highest divided by Lowest

Highest minus Lowest

Outlier Probability

No. ofBounces
Away From Rest of Values

No. of Sundard Deviatioru
Away From Mean

ResearchDesim

Time Series

Small Group

Subjecs Required

Single Subject

Five to Ten per Group

Experimental Controls

Each a Phase in Series

Control Group

Accurrcy

Both Correcs and Erron

Perccnt calculated

Frpqwncy

Number per minute

Not available

Acceleration

No. per min. per week

Not available

u

l0 Multiply

Base

C-alc

ulation

lOAdd

Examples

of Monitoring Compared with

Measuring

Examples of the differences between moniroring and measuring pinpoins often help clarify tlreir basic
differences. The following rable lists pinpoint differences between monioring and measuring for eight differcnt
business applications.

Monitoring

Field
Air Flight

Air

Speed,

Altiude,

Percent

Measuring
of llighs that arrived

on time.

Turn & Bank, Fuel,
Manifold Press., etc.
Real Estate Sdes

Telephone calls
senicedesk

o

Veterinary Practice

Sale closings and Unsuccessful Calls

Percent of Calls that

Counted and charted each Day.

p,roduced sales

Calls successfully and immediaaly
serviced, and Calls not immediately

Calls rated on a scale from
to l0 in degree of problun

serviced charted each day.

and avcraged each day.

Number of animals treacd, and
number of treacd animals lhat died

Percent of Cusomers
satisfied each day.

I

ctwted each day.
Retail Hardwarc
Store

No. of: Crsrcmers purchasing what

for;

Percent of crstomers that left
without purchase.

Graphic Artist

hesentable Logo drafs and
unpresentable Logo drafs

Presenuble Logo drafu rated
on suitability scale from I o

Logo Desigrer

hey came

Customers
purchasing extras; Cuslomers who
didn't find whar $rey came for.
Counted and chaned ech day.

Counted and charted

erh

day.

l0

each day.

Hotel Guest Service

Guess given "lhankyous" and
"stops" at check in. Employees
count chart and urn in ones they
receive from guests each day.
GuesLs get discount for "thankyors"
and "stops" used at check out from
hotel, by turning in stubs used.

Guess asked o
service srwey.

Safety Program
Behavior

Workers given "thankyou" and
"slops" to hand out to olher workers
for safe acts and unsafe acts. Stubs
turned in to supervisors Wotters

Percent of acts that are safe.

fill

out

chan safes and unsafes each day.
Safety Program
Accomplishment

Near misses, accidents, lost time
rccidens, and deaths
Counted and charrcd each day

t2

Percent ofaccidens that are

lost time.

Monitoring Always Measures, Measuring Never Monitors
It is interesting to note that in monitoring you get the besr of both worlds, for your monitoring data can
always be used to measure the effects of your program. However, if your only data are measurements, then lhese
cannot be used to improve your proglam in progtess.

Back Counting from Company and Personal Records
orrc of the nicest 0rings abut monitoring from counts, is that ofien you €n get base[ne oouns for
previots yean from client's ordering books, service records, salespersons'ap'poinunent books, diaries and telephone

logs. lt is teluively inexpensive to "back count" this information and enter il ino calendar synchronized charts.
These charts pr,ovide the baseline informadon necessary to demonstrate the results of your perfomunce improvement

program.

Mct imporuntly, a couple of years of baseline chars often reveal regular rhythms in employees
performance (e.g. safety) or clients performurce (e.g. sales). hocise forecasting of these rhytlrms which usually will
not yield to statistical Fourier analysis can easily be made graphically on charrs. Forecasting performance rhythms
is necessary to separarc them from effecs of your improvement progmm. The sales rhythms for one product
(e.g. tires) are usually independent and totally different from the sales rhythms of other producs (e.9. baucries) even
with tttc sameretailer, same store, and same cusnmers. Accurae forecasting of sales rhytlrms can also produce real
savings in interest on the invennry that must be carried.
Personal appointment bmks and tetephone logs can be used o back count and back chan micro level
perfcmarrce baselines on cmployees and small groups. Therc is a srorehouse of information in those cardbcrd
boxcs in the back closels of most corporations.

Dead-man end Leave.it Tests for Performance
There are two simple, practical tests for whether you have performance or noL The dead-man test for
behavior and the leave-it test for accomplishmenr
The dead-man lest for behavior was developed by me in workshops for

prens of retarded children in 1965.

Simply put" if a dead man can do iL ir isn't behavior and you shouldn't waste your client's money trying to produce

it

For example: accident-free days do not pass the dead-man tesL The dead never have accidents!

The leave-it test for accomplishment was developed by Tom Gilben n 1962 in workshops on behavioral
enginecring. Simply put, if you can leave it behind at the ptant when you go home at the end of the day, it is an
accomplishmenl For example: Increased awareness of safety is not an accomplishment, for you take it with you
when you go home at night.

I have prcviously described these tests in a little more detail (Lindsley,
give you the ideas. These are great tests; they'll help your pinpointing a lot!

l3

l99l).

This brief description should

MICRO, MACRO, AND MEGA LEVEL MONITORING
Counting and charring can be uscd effccrivcly o monior all threc levcls of organizational contribution
(Kaufmu, 1992i Self-monioring can help improvc micro level conttibudons o individuals and small goups

iinin the'organization. Self-mon-iroring can hctp-canimprove macro level producs.that thc-organization delivers o its
hctp an organization plan what it.dclivers to society at largc.
cxrsmal ctien]s. Regular mega tevel moniroring
Examples of monio-ring on siandard celerarion chars at these threc levels of organizational conuibution along wih
an cxample of input lcvcl monitoring follow.
As mentioned in $re inroduction to this handbook, micro lcvel monitoring cxamples att much casier to
frnd than macro urd mcga level examples.

Examplc of Micro Levct Monitoring

.

Company Safe gnd Unsafe Ac15

Thc clfecs of I company sponsored safcty program on the safety of chemical h-{tts is u cxamplc ofpcrformance tcchnology appfca io 6cnefit a group of workcn within Orc company. Thereforc this is miem lcvcl
monitoring.

Afcr an cffective safety pmgram was put in place, the supcrvisory safety rcam observcd work places ut_d
recorded $c number of borh safi dnd unsafe acs. lt woutd have been bcuer if we had a record of thc Fequency of safe
and unsafe acs before the safety program, but this was not available. and the client would not delsy thc program
collecr a baseline for usc in later detcrmining program effcctivcness.

o

Figlrc I shows thc chart the clicnt madc of his obscrved safe sclsF. Thc client's safcty tcam cqrvertcd thc
actual coun-ts of safc and unsafe scls to the pcrcentagc of safs acs, thinking this woutd sct 8s a r"ward and morivator
o the workcrs since it strowcd such nicc high percentages of safety. They ttrus brokc the rulc o ctran original
frequcncics6. Also, because the safety team was a liute sensitiw about not having madc their obsenrations
regularly, they hid that fact by charting the time as ordcr of obscrvation ra$er than rcal timc. Trcy 0tus brokc the
nrle o chart in rcal time. Obviousty they also broke the rule o usc a multiply scale and sundard charrs.

Porcent Sste Actg Observed

Frgruc

l. Pcrcentagc

5 The source
5

Thc

of

of safcscts obscrvcd in cach of

fiw

supewisory obscrvations of chcrnical handlcrs

these dara is not citcd to honor the wishes of the clicnt-

ll sap job aid ar 0re cnd of rhis chaptcr c:rn scrve as a list of performance monitoring rules
l4

u wort

Figurc 2 shows thc original frequencics of safe and unsale acLs from which Figure I was derived, chaned in
real dme on a common stand.ltd celeration charu Note 0rat the frequcncy of unsafc acts is accelerating at a facor of
xl.4 per monh. You can tell &e acceleradon by comparing the slopc of the unsafe acrs wirh rhe ceteradon guidc

with is fan of numbered slopes at the right center of Fig lre 27 , Nop thar the unsafc line is parallel ro rhe 1.4 line
on the guide. Incrcasing by 407o each month! The chart calls for rapid acdon to aven this acceleration. This
wonening trend is nol as apparcnt in the percent chart in Figurc
Neither can this acceleration in unsafc acs be
quantified in Figure l.

l.

CALENDAR MONTHS

100,000

SAFEW OBSERVATIONS OF CHEMICAL HANDLERS
10,000

I

16

1,000

100

CELERATIONS

10

.^.AJ-$PI

- --

-r*roFEAcrs

---{
CALENDAR WEEKS
Figure 2. Original data from Figurc

I chancd oo sundard celention ctran Numbcr of safc and numbcr of unsafe
acs pcr day madc by chcmical handlers on cach of fivc obscnation days chancd in thc calcndar urcct< in which
cach obccrration was made.

Chars of original frcquencies should bc uscd o inform and improve pcrformancc. Charts shoutd notbc
disbncd in order o nward or pleasc pcrformcn. Chans should be dcsigned to inform, not o rcward. Significant
accelerations in low frequencies ars imponant to sce. Rcmcmbcr it takcs only one unsafc act to produce a death.

7 Tlrc cclcration guide
numbcrs slolrs ar r I . I . x I .4, x2, x4 ,and x 16 pcr ccleration period. Oncc you are familiar
with thc $andard ccleration chart tlresc guidelines are no longcr ncccssary bccause you havc learned lo rcad cclcrations
dircctly. Ccleration guides sppcar on tlrc thrcc other sundard cclcrarion chans that follow.in this chaptcr.
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Example of Input Monitoring

- waiting Time in Hospital Admission

in.
One of rhe major objections rhar paricns havc of largc urban hospitals is.thc long waitin-g dme

In July 1988
admissions. A large, midweitcrn, univenity hospital took 2.3 houS -1o admitpatients in July.1987.
patienl,
and made
for
cach
tasks
admission
alt
rh;-i;6dir q*riiy irprvcmenr re.:tm pur on. p.non in chargc of
o0rcr administradve cut-backs.

by 6 from 120
Figure 3 shows Our Ore admission rimc rcducrion program divided thc admission time
minutcs in its first 3 months.

n2O

CALENDAR YEARS

100,000
10,000

MINUTES OF WAITING IN HOSPITAL ADMISSIONS
MONTHLY AVERAGE WAIT PER PATIENT PER VISIT

)

1,000

/
100

:,,?
10
CELERATIONS
1

SUCCESSIVE CALENDAR MONTHS

-

Frggre

3. Mmgrty sr€riagc wait pcr patiurt per visit.in admissions of a lat3e. univcrsity alliliarc4 midwcstern.
hospiul ctrirtca oria sundind ieteration ctran in srrccssivc calendar months,.

minutcs
Aftcr this immediate deceleration, the wairing time mainuincd with a bounce from 4 o 50
with a
charts
on
middle at 20 minutcs for ttrc next24 montirs. ne noipirat quality tcam was not monitoring.

with a

low valucs as we can sce in Figure 3. Had thcy
ilI,fi,lalsoii *s itoto ioi irtir ro scs rhe variations around
lraw scen 0re tcndency o lsrrcl offat l0
would
they
thcm.
sandard cglcration chars and knew how to rcaa
Dcming (1986) is vcry much against
program.
rcducrion
'sed
quatity
timc
g*f
in ttre
minur6, which was r", * o
quality goals for this rcason.
1989 andJanuary- 1990^with 5
Thc qualiry rcam also would havc sccn thc *cmplary monrhs of February
monhs shov clcarly
cxcmplary
Thesc
timc.
*iidng
+
rinures
*i$
onry
minurcs, and lvlarch r"c r"foi oi iigb
bc-produccd all $e
shouldnt
reasonthey
no
is
utqry
gccur,
ocoasionalty
4
minues
as
i6w
uoiri"i-rlniring rimesas
takcn, thc
action
and
bccn,
they
Had
timc. Thc crcmplary months should havc bocn cxaminci for causal factors.
minutcs.
2
probably
I
to
or
*aitini rime coritO fir"c Gn rcduccd cerurinly ro 4 minutcs and
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Example of Macro Level Monitoring

-

US Versus Foreign Made Cars

Pcrhaps.the grcatest economic disaster of thc late twendcth century is the demise of the US. automotivc
indusuial gran6. It is commonplacc o rcmark that 0re Japancse manufacturcrs caught U.S. manufacturcrs asleep,
and took ovcr their markeu Whar is not commonplace is knowing wlrat Dcroit could have been doing to prevent
this marker takc ovcr. Had U.S. manufacturers mercly charad dreir combined annual domcstic production against all
foreign impors on a muttiply scalc, thcy.would havs seen this coming by 1970 and had at lcast l0 ycan o
manufacture smaller, more reliable domestic cars.

Figure 4 shows U.S. automobile factory yearly salcs from 1900 to 1970 are taken from 0re U.S. Bureau of
rhe Census(I9?S, Serics Q148, p.716). The years 1950 ro l98l of the top line (domcstics) ?lq the cndrc lower line
which is auomobiles imponed into the U.S. pcr year from 1950 to l98l are taken fmm thc U.S. Bureau of the
Ccnsus (1982, No. 1060, p.615).

1900

20

30

1950

7o

80'

90

2000
o

10-

106

103

SUCCESSIVE CALENDAR YEARS
Noa rhar for 1950 ro l9?O rhe impors wcrc accetcraring by a factor of x3.5 (2507o incrcasQ cvery firrc
ycan! At that accelerarion, imporrs would ctcarly havc half the U.S. market by 1990. Th9 U.S. Manufacurers did
not make such chars. Ttcy mlrely monircrcd thcir own sales, which, in spite- of ygarly rhythms, werc rcually _
accelcraring at a factor of ir.r (roh incrcase) cvcry five ycars. Not so bad, if that is all you lmk at. But" tcniblc if
yor rcalirrd that hc competition is accelerating ovcr threc timcs fastcr!
This example of back-chaning an accclcration urgu (U.S. made cars) with is dcceJcration targct (forcign
made can) shows rire ovcratl picture df auromobile manufacuring on the U.S. society. It is clear that in the global
marketplaic it is no longer eniugh to monitor your own corporate sales or evenyour own and your national
coo,peiion sales. Ir is-now ncc-cssary o continually monitor your international compctitors sales as well o ga
0rcir macro lsvcl pictura
This major rragcdy in Orc US. ooonomy could havc bccn avoidcd if managcrshad mercly-moniorcd macro
lcvcl impact on appmpiiari multiply scales, charting thcir own salcs against their forcign compctiors.

t7

Example

of Mega Level Monitoring . Instilution

Readmissions

From thc 1960's through 0re 1970's institutions for thc dcvclopmentally disabled (called mentally retarded at
that time) had a marlcd acceleration in rcsidens discharged (iw releases) and a marked incrcase in cxpenditurcs.
Howevcr, heir clfect on society at large was wonening becarse 0reir rcadrnissioru were acceleradng more rapidly
han their rclcascs. Thc residenls they released as ready for community living wcrs not rcady bccausc morc and morc
wcrc bcing taken back o he institution cach year.
Figure 5 displays the maintenance expcnditures in dollars, and the total number of residcns, pcrsonncl,
admissions, and discharges (livc rcsidcnt releascs) for the total numbcr of U.S. public institutions for thc mcntally
retarded from 1936 through 1975 (U.S. Burcau of the Census,1975. Scrics B 428443,p.85). These frcqucncics arc
chartcd on a ycarly standard celeration chan. Also chancd arc the readmissions of fotmcr residens for l95l through
1974 (Conroy,l977r.

CALENDAR DECADES

40 1950 60

70

w

103

SUCCESSIVE CALENDAR YEARS

U.S. INSTITUTIONS FOR DEVELOPMENTALLY DISABLED
Figrgc

5. Dischargcs compared wi0r r:dmisiors for U.S. irdnrdons for thc dcratopmcnally disabled Pcr ycat 9n
8 sundad itcrarioi chart Numbcr of admissions, trsidcnls. pcrsonnet and oal erpcnditurcs pcr ycar an also
chattld to nate intcrpruadon casicr.

As you look at this chan, squint your eyes and look at six lincs at once. Notice 0rat 0rc top ttuec lincs arc
almost straighu There is almost no bounce in thcsc frcqucncies, indicating that the instirutions sizc (cosl rcsidcnts.
and naff) is_rcgularJy multiplying. This mcans thesc valucs cq be projccad by straighr lines on 0re chart wi6r high
sccuncy. Notice that admissions are almosr as suaight with highc admisions in 195E, 1960, and 1965.

l8

Note tlat residenrs and admissions are parallel acceleradng at xl.l (+107o') every 5 yean which is 0re same
growrh for gre U.S. population at large. The lines are about xl I apart, indicating that about one out of I I of the
iesiArns was admitted dgring rhe prior year. If we had charted U.S. Population we would have seen tlrat about I out
of 1,OOO U.S. persons is in an institution for the developmentally disabled, because dre population line would have
been xl,000 above the residens line.
Norc rhat the expenditures line is much srceper (x1.8) than the residens line indicating that the cost of
personnel is probably a major factor in expendiures,lince the number of residents-isnt plgflel.with expendirurcs.
The disuncaof ttre ixpenditures line abovi the residents line has increased from 1947 to 1970, indicating higher cost
per residenr The disrance increased from x300 or $300 per rcsident in 1947 to x5,000 or $5,0ff per ruident in

r970.
Norc thar the personnel line (x1.5) is sreeper than the residents line (xl.l). This means that the number of
staff perparient is muliiplying ar t.s divioia by l.l equals xl.4 every 5 yean (+aOvo).. Tlrcratio went from I saff
for Z paUlnrs in 1945 to t-sglf for 2 pariens tgOS. ls this due !o inexorable, creeping bureaucracy, or actually
an improvement in the quality of reatment? An actual improvement in Eeatment would produce more discharges.
By lmking at the discharges we can answer this quesdon.

ii

The next to the bortom connected line is discharges (called live releases in the U.S. handbook) Note that
rhe line is more bouncy than the other lines. This indicaies 0re producrion of the institudons is not regular, and
could be subject ro potiricat pressures other than financial. They could not be due b financial caues or the
expendiuses-line wbuld alsobounce proponionalty. The disctrarges have bounced as high as x2.5 from lowest to
triltrest years. There is an unexplained limony year in 1947 andan unexplained exemplary year in 1956. These
should have been examined for special causes, but obviously were nol

From 1939 !o 1965 rhe discharges mulriplied by xl.l every 5 years, parallel with admissions, residents and
the general population growttr. This represens s-rabte institutional producrion. O.uriry this rime perrcnnel were
multiplyingit x1.3, buittrey had no effecr upon discharges. This favors the creeping burea-ucracy rather tlan _

increasediuai,yoftreatrnintinrerprctation. Oisctrargeacceleradonshifrcdabruptlyinlg65fromxl.loxl.3

which wasmaintained rtrrough t97b. Since there was no change in personnel at lhis time, the shift is probably due
19 the de-instiotionalization,-communiry-rrearment push that srarreO in l!b5. How effective was lhe increased
rcccleration in discharges which now seems to parallel personnel?
The quatity of the institutions' producdon is revealed by comparing disctrarges with readmissions. The
bouom line ofsmali 'Xs" is readmissions. The readmissions are not regularly reported to the government, and were
obtained from a different source (Conroy, 1977). lt radmissions also go up with discharges, then the ueatment is
not of higher quality. For then the institutions are merely pushing more residens out theL doors who cannot
srlvive in society at large, and who later must be readmitted.
Note rhat from 1960 ro 1969 readmissions accelerated at xl.3 parallel with discharges, showing tlut the
quality of discharge was maintained. The readmission line was about x5 below the discharge line showing that for
i"ery fi"" rtischarles lhere was one readmission. Then in 1969 the rcadmissions abruptly [rryeg uP to x6-every five
yeati. rtrete *uas i'o concomiunr urn or jump in discharges or personnel. By 1972 for every 2 discturged there was
one readmiUed This rapid decrease in tlre quality of discharge is unexplained

columns

If you have followed rhese 70 lines of text and Figure 5, you have understood
an-A lS rows of the uble on page 85 of the U.S. sutisticd handbook.

0re 500 numbers

in

16

fuiy way you look at iL the production track record of the institutions is very poo-r. But how could it be
sinie we pay ttrem for number of residens warehorsed? It would be ver)'different if instimrions were
differenl
ury
p.iO f- numLer of resiiens pcrmanentJy discharged. Here again, it looks like society ges what it pays for!

19

Quality Navigationn
Prccision teachers and leamers have self-monitored academic performance on srandard celeration ctrara in
classooms ard learning centers since 1965. Over 32,0@ leaming ctrarts colleccd in a main-frame computer
demonstated that human performance frequencies increase by mulriplying and decrease by dividing. A large number
of laws and rules of learning were discovered over trese 25 yean of sundard ctraning of academic performance.
We have long known that business performurce frequencies (attributes) followed the same rules. In l99l I
found that busirrcss product continuous values (e.g. ohms rcsisunce) also follow dte same rules and can be chancd
e^sily on the same sandard celeradon clurt The chan we had developed for pre.schmlers could be used by blue
collar worters to monibr both values and attributes easier and fasrcr rhan Sarisrical Process Contnol with much less
raining. I am offering these methods rc indrstry for qualiry control uder tre rademark "Qualiry Navigadonn."

JOB AID FOR MONITORING PERFORMANCE
I close this chapter wirh the following procedtre bble to serve as yourjob aid for monioring performancc

Aequries

Step
I

Action
List your products thar help your customen do their job.

2

Reword list to noun-past tettse verb form.

3

Discard all behaviors that do not pass "dead-man tesL"

4

Discard all accomplishments that do not pass 'leave-it tesl"

5

Pinpoint acceleradory'deceleration counting pairs.

6

Count each in rcal dme (minurcs, days, weeks, mon0s, or years).

7

Chart original frcquencies in real time on sgndard multiply charts.

8

9

Monior for exemplary and lemony outliers.
Analpe work place for outlier causes.

l0

Instiute exemplary

lt

Monitor for early signs of rend changes.

Use

causes. Eliminate lemony causes.

it
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well.
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