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ABSTRACT

The core mnovations represented
by the field of Human Performance
Technology (HPT) trace their origins,
by way of Programmed Instruction, to
the field of Behavior Analysis, a natu-
ral science methodology for the study of
behavior developed by BF Skinner
This methodology, hike all experimen-
tal natural seience, rests on a founda-
tion of functional analysis and stan-
dard umts of measurement Func-
tional analysis 18 basic experimental
method, whereby the investigator or
practitioner keeps all but one variable
constant, changes the vanable in ques-
tion (an “intervention”), and measures
the effect on other variables Behavior

Introduction

Human Performance Technology
(HPT) theorists and practitioners
claim their work 1s research-based,
grounded 1n empirical science, and
focused on results Yet a review of
NSPI publications over the last few
years reveals that fewer than 5% of
the tables or displays 1n articles or
chapters contain measures of perfor-
mance, comparisons of measured re-
sults, or measures of change 1n be-
havior or accomplishments
(Landsley, 1994) And only 4 out of 60
contributors to the Handbook of Per
formance Technology (Stolovitch &
Keeps, 1992) shared samples of per-
formance data What should we

Analysis, ike HPT, emphasizes predic-
tion and control of individual behavior
rather than determmation of average
effects across groups of individuals In
order for HPT to support and encourage
greater and more effective innovation,
1t must re-emphasize rehance on stan-
dard units of measurement and func-
tional analysis and promote pohicies
and procedures that increase vanation
of interventions The combination of
encouraging varation and selecting in-
terventions by means of functional
analysis and objective measurement
will ensure steady, rehable progress in
Human Performance Technology

make of this embarrassing fact? Can
we say for sure that were consis-
tently discovering and implementing
performance interventions that pro-
duce measured results 1n the perfor-
mance of individuals and organiza-
tions they serve? How can we tell
what works and what doesn’t? How
can we select from the cafeteria of
options, approaches, and alleged 1n-
novations that seem to roll by like
waves”?

As a field, how far have we gotten
beyond so-called “level-one evalua-
tion” (Kirkpatrick, 1976)—assess-
ment of whether or not people hke
what we're doing? How can we be
sure that the field as a whole 1s ad-
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vancing toward ever-more effective
performance solutions? Are the
many approaches and interventions
that our publications describe merely
passing fads, trends in thinking and
practice that arise, peak, and are re-
placed by others, without regard to
measured effectiveness? Or do they
truly represent innovation in mea-
surably effective instruction and
management technology?

This paper reviews the natural
science origins of Human Perfor-
mance Technology, describes how the
experimental methodology of Behav-
10r Analysis that gave rise to HPT can
continue to ensure innovation and
progress based on measured results,
and offers some suggestions for pro-
moting innovation 1n the field

HPT Roots in Behavior
Analysis
Rosenberg, Coscarelli, and

Hutchison (1992) reviewed the evolu-
tion of Human Performance Technol-
ogy, emphasizing its foundation 1n
Instructional Systems Design (ISD)
and, even more fundamentally, 1n
behavioral psychology Technically,
behavioral psychology 1s a popular
derivative of Behavior Analysis, a
natural science approach to the study
of behavior invented by B F Skinner
(Bjork, 1993) that gave rise to Pro-
grammed Instruction and Instruc-
tional Systems Design (ISD), and
which, 1n turn, led to Human Perfor-
mance Technology

Despite this history, some current
writers in the field refer to behavioral
psychology or “behaviorism” as
though 1t were an ancient mythology,
an anachromsm, a limited view of the
universe with naive assumptions and
primitive methodologies They con-
trast the behavioristic foundation of

our field with current-day cognitive
science, and more recently, with con-
structivism (Ertmer and Newby,
1993) These morerecent disciplines,
they argue, are more sophisticated,
relevant, and effective than old-fash-
1oned “behaviorism,” because they
are better able to deal with complex-
1ty

Much of the apparent rejection of
“behaviorism” by current-day HPT
professionals 1s based on a funda-
mental misunderstanding of 1ts ori-
gins, principles, and methodologies
In order to explain how the natural
science approach represented by Be-
havior Analysis can continue to sup-
port solid innovation in HPT, 1t wll
be necessary to clarify this misunder-
standing

Widespread Misunderstanding
of Behavior Analysis

What, we might ask, 1s the “behav-
1orism” to which current-day critics
refer? Isit the ssmplhistic and mecha-
nistic stimulus-response theory ad-
vocated by philosophers and experi-
mental psychologists such as John B
Watson and Ivan Pavlov during the
early part of this century”? Orisitthe
natural science of behavior, based on
B F Skinner’s single-subject re-
search paradigms—a scientific meth-
odology that led to unprecedented
discoveries of order and regularity in
the relationships between behavior
and the variables of which 1t 1s a
function (Bjork, 1993, Johnston and
Pennypacker, 1980, Sidman, 1960,
Skinner, 1938)?

Unfortunately, 1t 1s a simplistic
stimulus-response account of behav-
10r, which many undergraduate text-
books and popular articles inaccu-
rately equate with Skinner’s work,
that colors the understanding of cur-
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rent-day critics Prompted most dra-
matically by an inaccurate and mis-
leading representation of Behavior
Analysis by Noam Chomksy in his
infamous (and some might say aca-
demically 1irresponsible) review of
Skinner’s book Verbal Behauvior
(Chomksy, 1967, MacCorquodale,
1970), a mechamstic rendition of the
science spread across academe and
into the general hiterate public,
largely with-

munity of practicing behavioral re-
searchers and application special-
1sts

This historical turn of events has
had a profound effect on current-day
understanding and application of
core HPT principles The underlying
analysis and evaluation methodology
of HPT has dnfted away from its
data-based, scientifically secure on-
gins This development may also
have had a

out refer-
ence to pri-
m a r y
sources

Is it coincidental that the
volume of data-based

decelerating
effect on the
pace of em-

This misrep-
resentation
of the sci-
ence contin-

research in HPT has

waned along with the

influence of Behavior
Analysis?

pirically
validated in-
novation 1n

our field, re-
flected by

ued to multi-

the lack of

ply through
several generations of graduate stu-
dents and professors, whose misrep-
resentations of Skinner’s work sug-
gest that they either did not read or
did not comprehend scholarly articles
or books by Skinner himself or by any
of those who followed him 1n the field
of Behavior Analysis It 1s this “be-
haviorism” to which most critics refer
today, often unwittingly accepting
rendition after simplhistic rendition,
rather than referring to the primary
texts or to any of the numerous con-
temporary research journals in Be-
havior Analysis (e g , Journal of Ex-
pervmental Analysis of Behauior,
Journal of Verbal Behavior, Journal
of Applied Behavior Analysis, Jour

nal of Organizational Behavior Man

agement, The Behavior Analyst) Asa
result, little of the rich methodolog:-
cal and conceptual contribution of
this science has spread beyond a com-

objective
performance measures in NSPI pub-
lications

HPT’s Natural Science
Foundation 1n Measurement

If asked to identify B F Skinner’s
most important contributions, the
majority of professionals would likely
cite one or more of the findings asso-
caated with his study of reinforce-
ment schedules (Skinner, 1938,
Ferster and Skinner, 1957), stimulus
discrinmination (Skinner, 1933), or
perhaps programmed instruction
(Skinner, 1968) However, 1n
Skinner’s own view, his most impor-
tant contributions were use of re-
sponse rate as the basic measure of
behavior strength, and invention of
the cumulative response recorder
which monmitors moment-to-moment
changes 1n response rate (Evans,
1968, Skinner, 1938) Inother words,
it was his measurement technology
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that Skinner considered most impor-
tant, and upon which he founded a
natural science of behawvior unlike
any that preceded or followed 1t
(Bjork, 1993, p 93) Beyond the mea-
surement tools themselves, 1t was the
analytical methodology for the evalu-
ation of varables, known as func
tronal behavior analysis, that was
Skinner’s greatest legacy (Sidman,
1960, Johnston and Pennypacker,
1980)

Ingredients of Functional
Behavior Analysis

For the unimitiated, 1t will be
worthwhile to review the essentials
of functional behavior analysis 1n or-
der to understand its fundamental
contribution to our field Whether we
choose to design performance inter-
ventions based on behavioristic, cog-
nitive, or constructivist assumptions,
the method of functional behavior
analysis remains an essential foun-
dation for HPT 1n natural science

In 1ts simplest terms, we might
say that functional analysis 1s based
on three methodological premises

First premise The goal of any
science or technology of behavior 1s
the prediction and control of behav-
101

While the unvarnished directness
ofthis statement got Skinner into lots
of trouble (e g, wath publication of
Beyond Freedom and Dignity, 1971),
one might ask what other purpose we
could possibly pursue Either weseek
methods to improve education and
training, therapy, management, and
other activities intended to influence
the way people behave, or not If we
are concerned about changing or 1im-
proving how people behave, then let

us be blunt we seek to discover and
apply laws of nature that govern be-
havior, to determine which specific
interventions are most likely to affect
behawvior, and to assess their relative
mmpact Thisis,1nessence, prediction
and control (The pohtically correct
term might be influence ) Such an
orientation contrasts with an ap-
proach that selects programs or theo-
ries based on personal preference,
consensus opinion, or other decision
criteria not grounded in measured
results

In passing, 1t might be worthwhile
to mention that current-day
constructivists may be unable to ac-
cept this first premise, to the extent
that they adhere to radical subjectiv-
1sm and therefore deny the very pos-
sibility of scientific laws regarding
behavior The constructivist view
seems to question the very essence of
HPT, which 1s ostensibly aimed at
developing reliable, cost-effective
methods for producing or enhancing
desired learning and performance
outcomes, and whach therefore must
rest on the possibility of predicting
the effects of interventions

Second premise When assess-
1ng the effects of vanables on behav-
101, 1t 18 best to observe and analyze
the behavior of individuals rather
than basing conclusions on average
results across groups

Skinner’s cumulative response re-
corder, still a standard tool 1n many
basic research laboratories, monitors
and produces graphic records of mo-
ment-to-moment patterns in indi
vidual response rates of target be-
haviors or accomplishments
Skinner’s overall approach was to un-
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derstand, replicate, and refine inter-
ventions capable of reliably changing
or maintaiming patterns of ind:
vidual behavior 1n order to discover
general laws or rules that hold for
most, 1f not all, indivaidual organisms
under specified conditions (Johnston
and Pennypacker, 1980, pp 255 ff)
The method of functional behavior
analysts is based on repeated demon
strations of effectiveness across many
individuals rather than average effec
tiveness for a

puter interface 1s a general perfor-
mance mtervention designed on the
basis of many indiwidual observa-
tions and tests Such an individual
orientation is part of the legacy given

by Behawvior Analysis to HPT
Skinner’s focus on the imndividual
established an important precedent
for Gilbert’s (1978) emphasis on ob-
serving and replicating the condi-
tions that support the exemplary ac-
complishments of indiwidual per-
formers Fo-

group
Focus on
the inda-
vidual was
an 1mpor-
tant charac-

There is, by definition, no
set of observations or
procedures that cannot be
described using the basic

cus on 1ndi-
vidual
learning
and perfor-
mance was
also a key

teristic of assumption
systematic temporal sequence of in Mager’s
instruc- . . . (1988) for-
tional tech- fu nctional analy St8- w’?’at mulation of
nology from comes before the behavior Criterion-
the begin- in question, the behavior Referenced
ning (e g, . Instruction,
Markle. itself (whether covert or which en.
1964) Aver- overt)’ and what comes ables ind:-
aged group viduals to

response
measures

after the behavior.

achieve
measurable

may mask

individual differences A particular
curriculum or management interven-
tion may produce an average increase
1n performance across a large group,
but we cannot predict on the basis of
such data that 1t wall be effective 1n
every indiwidual case On the other
hand, if we can 1dentify variables
powerful enough to affect the behav-
10r of many or most indiiduals, and
if we can repeatedly demonstrate
such results, then we will have devel-
oped a basis for implementing robust,
generally effective interventions Asa
practical example, a user-tested com-

objectives,
by sometimes divergent paths, at
their own pace

Third premise The domain of
behavior and the variables that
might affect 1t can be divided into
three parts, based on temporal se-
quence

* Antecedent events The events
and conditions that precede behavior

® Behauviors The overt actions or
covert thoughts and feelings we seek
to analyze, predict or control, and

® Subsequent events The events
or conditions that follow target be-
haviors
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This categorization of behawvioral
and environmental events, based on
temporal sequence, 1s a very basic
and generally applicable approach—
independent of one’s theoretical
framework, whether the behaviors or
their environments are simple or
complex, whether the behaviors in
question are overt or covert, or
whether the situation we are analyz-
Ing or managing 1s 1solated in the
laboratory or part of a highly complex
world Thereis nothing theoretical or
biased about this observational and
analytic “chunking” strategy, since
behawvior and performance do, 1n fact,
occur 1n temporal relationship with
the environment

Once having specified events and
behaviors 1n time, functional behav-
10r analysis seeks to 1dentify those
antecedents and/or subsequent
events that have rehable effects on
the form or frequencies of behav-
1ors—and which can therefore be de-
scribed as functionally related to the
desired behavior change, with pre-
cisely the classical scientific or math-
ematical meaning of functional rela
tionship (e g , Y as a function of X on
a graph)

Objective Descriptions Opera-
tional and Functional

As a requirement for performing
functional analysis, Behavior Analy-
si1s draws an important distinction
between operational description and
functional description of behawviors
and environmental events as they
occur 1n time

An operational description speci-
fies the events or conditions one 1s
observing or evaluating, clearly and
completely enough so that other sci-
entists or practitioners can recognize
and/or replicate the situation by re-

ferring to the written or verbal de-
scription  Operational description
includes the “operations” performed
n order to affect behavior change,
and also descriptions of target behav-
10rs

Operational description 1s a basic
requirement for any science or tech-
nology, a key differentiator from art
orcraft Artorcraftcansurviveinthe
form of peculiar or unique instances
of creativity and innovation, which
may or may not be replicable by oth-
ers Science and technology, which
aim for general solutions or laws, can-
not survive unless they use descrip-
tions of events, conditions, and proce-
dures able to be repeated and verified
1n the future and by others Empin-
cal validation and effective communai-
cation of the effects of innovative pro-
cedures cannot occur without a sohd
foundation 1n operational descrip-
tion

By arranging events and measur-
ing the effects of interventions, Be-
havior Analysis moves from opera-
tional to functional description—
specification of behaviors and events
with reference to what they do to one
another

Lindsley (1964) clarified the dis-
tinction between operational and
functional description by using what
he called IS (operational) and the
DOES (functional) terminology for
expressing relationships among be-
havioral and environmental vari-
ables

IS (operational terms)
Antecedent Event
{

Behauvior

Subsequent Event

100

PERFORMANCE IMPROVEMENT QQUARTERLY



Operationally speaking, the only
certain relationship among the
events 18 temporal some events or
conditions occur before behaviors,
while other events or changes in con-
ditions occur after behaviors (Those
interested 1 “cognitive processes”
should keep 1n mind that behaviors
can 1nclude covert thoughts or feel-
1ngs, and that behaviors can be ante-
cedents for other behaviors) By
changing one of the variables and
stmulta-

The functional (DOES) terminol-
ogy specifies what the events do, or
how they function, with respect to one
another If, forexample, we changeor
mtroduce an antecedent event (e g,
by providing an instruction to per-
form a task in a different way, or
supplying a job aid) and a different
behavior occurs reliably, then we can
describe the antecedent event as a
discriminative stimulus and the be-
havior as a response This term 1ndi-

cates a

neously
measuring
for effects on
the others 1t
18 possible to
determine
whether
there are
any funec-
tional rela-
tionships
among these
events—
whether
they have
any rehable
effects on one
another

Such mea-
surement
and evalua-

What separates the
“performance-based”
orientation of HPT from
other approaches to
performance improvement
is the assumption that it is
possible to discover
regularity in the
relationships between
behavior and the factors
that influence it, and to
use that regularity to help
produce desired
performance outcomes.

cause-and-
effect (func-
tional) rela-
tionship be-
tween the
antecedent
and the be-
havior

Stimulus 1s
thus a func-
tional term,
and can only
be used 1f we
have deter-
mined that
the event or
condition to
whach 1t re-
fers has an
effect on (or
function

tion of effect

leads to functional description, ex-
pressed by Lindsley in the DOES ter-
minology

DOES (functional terms)

Discriminative Stimulus

!

Response

\!

Consequence

with respect
to) the behavior Response 1s also a
functional term that we use only after
determining that the probability of
behavior changes in relation to preva-
ously verified stimuli or conse-
quences (Using this technical termi-
nology, we might say “That instruc-
tion just 1sn’t a stzmulus for Bob,” in
the event we cannot yet demonstrate
a functional relationship ) Similarly,
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if we change what happens after a
behavior, and the rate of behavior
increases, then we can say that the
event 1s actually a functional conse-
quence (or reinforcer) msofar as 1t
increases the strength of behavior 1t
follows (Again, not all subsequent
events function as reinforcers And
there are individual differences - “daf-
ferent strokes for different folks ”)

For example, compensation or in-
centive programs may or may not
function as reinforcers with respect
to thejobbehaviors they are intended
toincrease Whether or not they do1s
an empirical question, and can only
be answered by “running the exper-
ment” — varying incentive arrange-
ments and measuring their effects on
behavior

In order to apply functional de-
scription, one must use objective,
standard measurement procedures
and instruments to monitor what
happens This might be as simple as
counting standard units of behavior
or accomplishment without instru-
mentation (e g, from accounting
records, self-tallying, or test scores),
or as complex as using an automated
momtoring and recording environ-
ment (e g, built into computerized
workflow automation software or a
laboratory apparatus) But in each
case, we change conditions and objec-
tively measure the effects to deter-
mne the functions of behaviors and
environmental events

Strictly speaking, 1t 1s also neces-
sary to repeat the “experiment” more
than once, measure the effects, and
determine that there 1s a rehable re-
lationship that we can predict and
use to influence or control what hap-
pens The principle of replication in
behavior analysis replaces the prin-
ciple of “average effect” as a means of

demonstrating generality in more
statistically oriented social science
methodologies (Sidman, 1960) (This
principle foreshadowed the evalua-
tion-revision cycle of Instructional
Systems Development, whereby one
“replicates” a particular intervention
and refines or modifies 1t until 1t pro-
duces the desired results with most or
all individuals )

Functional analysis 1s the essence
of what we claim to do in HPT to
ensure that our interventions are ef-
fective We use objective measure-
ment coupled with experimental or
evaluation designs to 1dentify what
procedures have desirable, reliable
effects on behavior, and thereby on
production of target accomplish-
ments (Gilbert, 1978) While this
methodology 1s fundamental, and
mmphicit in our claims for empirically
vahdated methods, the fact that our
publications generally lack reports of
performance outcomes suggests that
1t 18 not widely practiced by those
espousing HPT

Why HPT Has Abandoned
Skinner’s Legacy
Simplisticrenditions of the “three-
term contingency” (Skinner, 1953) or
functional relationships among dis-
criminative stimuli, responses, and
consequences have contributed to
misunderstandings about “behavior-
1sm ” Infact, functional analysis does
not suppose behavior to be a collec-
tion of simple, mechanmistic stimulus-
response linkages Rather, 1t reveals
adynamicfield of changing probabili-
ties 1n which different elements shaft
1n their relative prominence and fre-
quency to form a continuous fabric or
stream of interaction between indi
viduals and environments (In fact,
Behavior Analysts’ study of complex
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behavior-environment interactions
closely resembles Ecologists’ study of
multi-dimensional, organism-envi-
ronment ecosystems ) The three
terms of Skinner’s model support an
analytical methodology that enables
scientists or technologists to 1dentify
the effects of various elements 1n the
stream Even in simple laboratory
situations, behavior-environment in-
teractions are not mechamcal or bi-
nary They are not hke the on/off
switching of

stimulus dimensions 1n order to 1so-
late, manipulate and thereby mea-
sure the effects of specific variables

In using such simple conditions for
basic research, they have applied the
same rationale as when physicists
manipulate sub-atomic particles 1n
accelerators or cyclotrons to under-
stand, predict, and sometimes control
events occurring in the complex uni-
verse Experimental science of all
types studies simple situations as el-
ements of

digital com-
puters

Rather, they
are probabi-
listic, more

The most fundamental
purpose for measurement
is to decide whether and

more com-
plex “real-
world” con-
ditions, 1n
order to 1s0-

appropri- how much a given late  and
ately mod- . . measure the
eled 1n the intervention affects the effects of
field of artafi- performance Ofa given spec1ﬁc vari-
cial intells- . - ables Be-
gence by individual. The self- havior

neural net-
works than
by sets of de-
cision rules
I belhieve

correcting character of
HPT depends on
measurement in this form.

Analysis 1s
no less com-
plex 1n 1ts
1mplications
than experi-

that the
over-sumplification of Skinner’s
three-term contingency has resulted
i a general 1gnorance about the
power and generality of functional
behavior analysis This has led to a
gradual degradation in the extent to
which HPT has relied on data-based
functional behavior analysis as a sci-
entific methodology, or “mnovation
engine ”

One source of this over-simphfica-
tion has been the experimental condi-
tions under which some basic re-
search scientists analyze behawvior
Often, laboratory behavior analysts
have chosen lower organisms, easy-
to-repeat responses, and simple

mental
physics, biology, or chemistry Surely
we would not accuse modern-day for-
mulations of chemistry or physics of
being “too sitmphstic“ merely because
experimental scientists 1n those
fields work with relatively simplified
conditions prior to extrapolating to
more complex situations Infact, just
as mechanical or electrical engineers
apply simple principles of physics
with incredible complexity, so perfor-
mance engineers attempt to apply
laws of behavior in complex situa-
tions The simplhicity of basic labora-
tory research conditions should not
be misconstrued to allow only sim-
plistic applications 1n the real world
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Gilbert’s Extrapolation From
the Three-Term Contingency

Human Performance Technology,
as formulated by Gilbert (1978) and
others who came from the tradition of
Behavior Analysis, represents a very
successful extrapolation from basic
science to the complexities of every-
day hfe, just as the design of air-
planes combines application of many
relatively simple principles of phys-
1cs Galbert’s (1978, p 85) Behavior
Engineering Model, which divided
possible behavior influences 1nto six
categories, mirrored Skinner’s three-
term contingency

s JInformation (corresponding to
discriminative stimuli) divided
mto data 1n the environment and
knowledge 1n the individual,

» Instrumentation (corresponding
to responses) divided into instru
ments 1n the environment and re
sponse capacity 1n the individual,
and

*  Motwation (corresponding to con-
sequences) divided 1nto incentives
1n the environment and subjective
preferences or motives in the indi-
vidual

Gilbert created a matrix with
Skinner’s three-term temporal se-
quence on one dimension and the en-
vironment/individual distinction on
the other Whether or not one adopts
this particular categorization of the
vanables affecting performance, the
underlying scientific methodology of
identifying variables and measuring
for possible effects of changes in those
variables provides a foundation for
systematic, data-based decision-
making about what 1s needed and
what “works” to improve perfor-
mance When HPT practitioners con-

duct front-end analyses, use try-outs
and pilot tests, or continuously 1m-
prove their interventions based on
measured results, they follow basic
principles derived from functional
behavior analysis This approach
also provides a strong foundation for
continued innovation

Functional Analysis Still Works!'

Why have we taken this apparent
digression into the methodology of
behawvior science? Simply stated, the
science underlying the origins of HPT
hasgottenabad rap Misrepresented
by simplistic renditions, 1t has ap-
peared to the larger community of
professionals and the literate public
as a crude and simple-minded ap-
proach that attempts to describe the
behavior of people as though they
were rats or pigeons responding un-
der the influence of colored lights and
food pellets, caged in boxes' This
misunderstanding of the science
thoroughly 1gnores the enormous
range of human behavior analysis
research and application, the in-
creasing sophistication of quantita-
tive behavior analysis and behavioral
economics, and the growing hinks of
functional behavior analysis to be-
havioral bology (Malott, Whaley &
Malott, 1993)

In the wake of this misunder-
standing, philosophical approaches
represented by cognmitive science and
now constructivism have come to fill
the perceived gap in a “behawvioral”
account supposedly created by the
complexity of human cognmitive be-
havior and the “real world” environ-
ment Is it coineidental that the vol-
ume of data-based research in HPT
has waned along with the influence of
Behavior Analysis? Whether or not
there s a relationship, 1t1s important
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that HPT not abandon the powerful
methodology from which 1t arose

Consider that there 1s, by defini-
tion, no set of observations or proce-
dures that cannot be described using
the basic temporal sequence of func-
tional analysis what comes before
the behavior 1n question, the behav-
1or 1tself (whether covert or overt),
and what comes after the behavior
Whether simple or complex, behavior
occurs in a stream of environmental
events and

by claiming that “simple stimulus-
response” cannot account for the com-
plexities of human problem-solving,
conceptuahization, and other ad-
vanced behavior (Ertmer and Newby,
1993) As a field, 1t claims to solve
this problem by advancing models of
mental processes and other hypo-
thetical constructs supposed to exist
n the mind or in the brain of the
performer Its research methodology
1s based on hypothesis testing Re-

searchers

1individual
responses,
overt or co-
vert Any
approach
that claims
scientific va-
Iidaty waill
need to take
temporal se-

Without absolute,
standard units of
measurement, the field of
HPT is unlikely to produce
reliable, scientifically
solid innovation.

make pre-
dictions us-
1ing mental
models or
other hypo-
thetical con-
structs, and
then test
those hy-
potheses 1n

quence, and
functional relationships, into ac-
count To the extent that any analy-
sis of performance seeks to 1dentify
the effects of one varable upon oth-
ers, 1t will be functional analysis —
like experimental science 1n physics,
chemistry, or biology

Human Performance Technology,
if 1t seeks to understand and opti-
mally arrange the factors that influ-
ence behavior in the workplace or
elsewhere, needs to remain firmly
rooted 1n operational description, di-
rect measurement of results, and
functional analysis Whether 1t be
called “Behavior Analysis” or not,
this natural science foundation 1s
what makes HPT potentially so pow-
erful 1t offers the benefits of self-
correction and continuous improve-
ment based on data

Cognitive science has tradition-
ally taken Behavior Analysis to task

statistical
designs The research 1s intended to
confirm or invahdate the hypotheti-
cal constructs But even when HPT
seeks to apply cognitive constructs, 1t
still must focus on and measure the
behaviors and accomplishments it
aims to influence In cognitive sci-
ence, the vanables being manipu-
lated tend to be one form of anteced-
ent or other either complex visual or
auditory inputs, complex real world
situations, or internal self-cueing
and other forms of covert behavior
that prompt additional behavior
None of these behavioral or environ-
mental elements fall outside the
scope of the three-term contingency
or functional analysis The primary
contribution of cogmtive science to
HPT, then, may be that i1t has focused
our attention on more complex stimu-
lus configurations and more complex,
and often covert, behaviors Method-
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ologically, HPT still demands func-
tional analysis, and probably can’t
afford to rely on hypothesis testing in
applied settings
Constructivism—in 1its extreme
version a form of radical philosophi-
cal subjectivity—is based on the view
that each individual “constructs” his
or her own reality, and that any at-
tempt to objectively specify either
desired learning outcomes or the ele-
ments of a complex environment 1s,
by definition, impossible, since
everyone’s reality 1s different At
some point this position rejects the
possibility of applying scientific
method to human affairs But in 1ts
less extreme form, this view merely
claims that people learn best in com-
plex, real-world environments, and
that they learn in highly individual-
1zed and unpredictable ways and
with highly individualized outcomes
(Ertmer and Newby, 1993) Again,
nothing about the environment, sub-
Jective experience, or overt behavior
of persons 1s beyond the scope of the
three-term contingency as a descrip-
tive framework, unless one takes the
extreme constructivist position—n
which case, there 1s no basis for any
form of technology that reliably de-
fines or produces outcomes, let alone
a science The primary contribution
of constructivism to our field, then,
may be that 1t has led us to prepare
people for more complex environ-
ments by shifting attention to prob-
lem solving and other adaptive reper-
toires, and 1t has reminded us of a
broader set of individual differences
The point 1s that what separates
the “performance based” orientation
of HPT from other approaches to per-
formance improvement 1s the as-
sumption that it 1s possible to dis-
cover regularity in the relationships

between behavior and the factors
thatinfluence 1it, and to use that regu-
lanty to help produce desired perfor-
mance outcomes Inthat context, the
principles of functional behavior
analysis represent an underlying dis-
covery method, imphcit in the ISD
model, which recommends refining
mterventions through repeated loops
of Analysis-Design-Development-
Implementation-Evaluation-Revi-
sion, until they produce optimal re-
sults (Rosenberg, Coscarelli, and
Hutchison, 1992)

Measurement and
Innovation

Without direct, standard mea-
surement of outcomes, 1t 1s not pos-
sible to objectively evaluate or com-
pare interventions In other words,
the most fundamental purpose of
measurement in HPT 1s to determine
the “functions” of various interven-
tions intended to affect human per-
formance In fact, the progress of
natural science over the centuries
has occurred largely because of
progress in measurement technology
(Johnston and Pennypacker, 1980)
Without objective evaluations and
comparisons of effects, HPT as a field
cannot support 1ts claims to be based
on scientific research methods or to
produce measurably superior results

Reasons People Measure

In the practice of HPT, there are
three possible reasons for measuring
the effects of what we do

e Validation to prove that some
general method or program
“works” (often associated with
publications or academic theory-
testing),
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¢ Accountability to meet adminis-
trative criteria that hold practitio-
ners and managers accountable
for the results of their interven-
tions, and

* Decision-making to support in-
dividualized or group decisions
about what’s working and what to
try next

Any good system for making indi-
vidualized decisions about effective-

grams, minutes, liters, counts of ob-
jects, etc ), as does business account-
ing Neither accounting nor scientafic
discovery could proceed very far with
rating scales or percentage correct
measures 1n the absence of absolute,
standard measures Fortunately,
HPT has been influenced by both
business and the natural science of
behawvior, so one might expect practi-
tioners of HPT to use objective mea-
sures for evaluating interventions

ness sup- Nonethe-
ports the less, most of
;fl};;gsesf";‘s’ If our field were to move Z};: ‘llst?ﬂ",";
well If more aggressively toward publications
ruels e, standard units of atonsTacks
spond posi- measurement, then it standard
tively “t) a would strengthen the units  of
given 1inter- . - . measure-
vention, that | foundation for innovation, = .. Rt
mterventlgn continuous progress, and ing scales
ht . hich
“publish- improved efficacy. cocontrally
able” and refined opin-
considered 10n) and per-

vahdated If we take the trouble to
collect individualized decision-mak-
ing data (e g, progress toward crite-
rion performance), those data also
support orgamizational accountabil-
ity But ultimately, the most funda-
mental purpose for measurement 1s
to decide whether and how much a
given intervention affects the perfor-
mance of a given individual The self-
correcting character of HPT depends
on measurement 1n this form And
mnovation will be best served by
measurement systems designed to
serve this purpose

The Importance of Standard,

Objective Units of Measurement
Natural saience deals with stan-

dard units of measurement (meters,

centage correct calculations (which
“cancel out” the absolute counts on
which they are based) do not allow us
to objectively quantify or evaluate the
behaviors or accomplishments we
claaim to produce or improve
(Johnston and Pennypacker, 1980)
Without absolute, standard units of
measurement, the field of HPT 1s
unlikely to produce reliable, scientifi-
cally solid innovation

Galbert’s table of “performance re-
quirements” (Galbert, 1978, p 45)
presents a reasonable list of standard
measures for HPT The following list
represents a shght modification of
Gialbert’s original, focused on ensur-
g that each type of measure1s some-
thing that we can count, and thereby
use to assess change over time
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Quality (counting by type or cat-
egory)

® correct vs 1ncorrect answers or ac-
ceptable vs unacceptable units

* different classes or categories, de-
fined by objective criteria

* unmque or mnnovative accomphish-
ments or behaviors, using criteria

* timeliness (counting those com-
pleted within a specified time
limat)

Quantity (Counting by amount pro-
duced)

* number

¢ volume

¢ market value (1n units of currency)

Cost (counting by dollars or time
spent)

e labor

* materials and environment

* management

The field of performance manage-
ment, a sub-set of HPT, has been
perhaps most aggressive 1n applying
such objective measures 1in organiza-
tions (Daniels, 1989) Journals such
as the Journal of Organizational Be-
havior Management are filled with
articles containing such performance
measures If HPT publications and
practitioners more frequently and
consistently reported results using
one or more of these standard mea-
sures, while also providing clear op-
erational descriptions of interven-
tions, we would be far better able to
evaluate and compare the effects of
specific interventions We would also
be 1in a much stronger position, as a
field, to continuously improve our
technology based on progressive re-
finement of interventions

This 1s why 1t 1s disconcerting to
see so few NSPI publications or ar-

ticles containing objective measures
of results If we are research-based,
what1s the research? Without perfor-
mance data, effectiveness 1s a matter
of opinion—even 1f that opinion 1s
formalized 1n a five-point rating scale
(telling us merely what people think
or feel works, or what they hike or
dislike most ) On the other hand, 1f
our field were to move more aggres-
sively toward standard units of mea-
surement, then 1t would strengthen
the foundation for innovation, con-
tinuous progress, and improved effi-
cacy Binder (1988), Lindsley (1994),
Geis and Smith (1992), Smith and
Geis (1992), and others have made
specific methodological recommen-
dations for measuring performance,
some of which emphasize objective,
standard units of measurement

Recommendations for
Supporting Innovation 1n
HPT

The previous sections of this ar-
ticle summarize key elements of the
scientific methodology from which
HPT evolved as a research-based ap-
proach to improving performance If
natural science, with 1ts focus on ob-
jective verification, 1s to continue as a
model for HPT, then these core meth-
odological elements must continue to
drive innovation 1n the field

My first recommendation for sup-
porting effective innovation in HPT,
then, 1s that practitioners increase
the frequency with which they gather
and report results 1n the form of stan-
dard measures of behavior and ac-
complishment Giaven the previously
ated lack of reported results in HPT
publications, T have always wondered
whether practitioners were actually
gathering such information, but not
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sharing 1t for reasons such as client
confidentiality Whale thas 1s a cred-
1ible explanation 1n some cases, 1t 1s
hard to believe that this problem can
fully account for the lack of reported
data Depending on the source of the
problem, we must either do a better
Job of convincing our clients to collect
and use ob-

interventions and revising them un-
t1l they are measurably effective, nor
gathering and using objective mea-
sures of behavior, then our field 1s,
frankly, hypocritical If, as a field, we
are attempting to conduct effective
evaluation-revision cycles, but run-
ning into resistance, then 1t behooves
us to focus

Jective mea-
sures of per-
formance, or
we need to
develop
standard
methods for
reporting
such infor-
mation
while main-
taining con-

NSPI and those concerned
with increasing the
discovery of effective
methods, procedures, tools,
and programs should
make rewards and
recognition contingent
upon demonstration of

our atten-
tion on this
problem and
to support a
common ef-
fort toward
more fre-
quent and
objective
evaluation
and revision
on the basis

fidentiality replicable, objective of measured
In either results. results

case, we The re-
need to work maining rec-

harder to “put our money where our
mouths are™—to gather and report
more objective measures of perfor-
mance

My second recommendation 1s to
more rigorously apply the scientific
methodology of functional analysis
(embodied 1n the evaluation/revision
cycle of the ISD model) Adhering to
these guidelines would enable the
field to rest on a much stronger foun-
dation for comparing the effects of
different interventions and 1dentify-
ing the variables that rehably pro-
duce performance improvement in
mdividuals and groups Again, there
1S a question about how often HPT
practitioners actually pilot test and
evaluate interventions, based on ob-
jective measures (not merely rating
scales or other “Level 1” assess-
ments) If we are neither pilot testing

ommendations for increasing effec-
tive innovation 1n our field depend on
application of several basic principles
of behavioral and cultural evolution

A Model for Innovation
Variation and Selection

Skinner (1986), Johnson and
Layng (1992), and others have em-
phasized that the same general prin-
cple of “selection by consequences”
applies to biological evolution, 1ndi-
vidual learning, and evolution of cul-
ture The evolutionary dynamic in
each domain s the same variation of
alternatives and selection by conse-
quences In evolution, the variation
18 genetic and selection 1s by “survival
of the fittest” For the individual,
various biological, physical, cultural
and educational factors prompt new
behaviors, and learming occurs when
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those behaviors make contact with
their consequences. Cultures, too,
evolve through variation of cultural
processes and selection of those that
work best to maintain the well-being
or survival of the group.

This same two-stage process ap-
plies to any effort aimed at producing
effective innovation, including the
practice of experimental science. I
suggest that attention to this model
could help to drive innovation in
HPT. In short, we need to encourage
new and different types of innova-
tions for improving performance, and
then establish criteria and conse-
quences based on effectiveness—the
results or accomplishments produced
by the interventions. As long as our
selection criteria depend on mea-
sured effectiveness, the field will
progress.

Promoting Variation in HPT
As a field, we can err in two ways
with respect to encouraging innova-
tive approaches. If we fail to encour-
age significant variation, sticking
with narrow variations of existing
methods, we may miss significant op-
portunities to improve our technol-
ogy. Alternatively, as in education
and many parts of the training indus-
try, we could err by encouraging new
and different procedures for their
own sake, independent of effective-
ness. The latter produces the kind of
“faddishness” from which many of the
education and training professions
suffer. The goalis toencourage varia-
-tions that are likely to produce supe-
rior measured results. The following
methods might promote such effec-
tive variation.

Setting expectations that ef-
fective innovation will be re-
warded. In industry forums and

publications, if we emphasize the im-
portance of measurably effective in-
novation, perhaps establishing pro-
fessional award and recognition pro-
grams, we will likely see more efforts
to generate new effective technolo-
gies among practitioners, their spon-
sors, academic professionals, and
students. Clear expectations for ef-
fectiveness may discourage practitio-
ners from valuing interventions sim-
ply because they are new.
Encouraging variations based
on previously validated meth-
ods. This is the most conservative
approach, but one which can produce
steady innovation. Most of science
operates by this principle. While sci-
entists occasionally stumble on major
breakthroughs, often by chance, most
progress in science occurs by extend-
ing existing methods and approaches
alittle further each time. It shouldbe
the function of journals and profes-
sional meetings to support such
gradual evolution of the field.
Challenging one another to
address very difficult problems,
Consider John Kennedy’s challenge
for NASA to reach the moon “by the
end of the decade.” This was a case of
setting a very difficult goal which
would, of necessity, require entire
systems, approaches, tools, and
methods that no one had yet created.
A basic principle discovered in the
laboratory about behavior is that
when a given response fails to pro-
duce the desired outcome, then varia-
tion in responding increases (Skin-
ner, 1938). When we encounter previ-
ously insoluble problems, initial at-
tempts seldom produce the desired
outcome. Therefore, setting very dif-
ficult goals or approaching very chal-
lenging problems is likely to prompt
greater variation. Consider the rich
scientific and technological by-prod-

110

PERFORMANCE IMPROVEMENT QUARTERLY



ucts of the “space race.” An example
that is somewhat closer to home in-
volves the Loebner Prize (Allen,
1994), a contest co-sponsored annu-
ally by a private donor and the Cam-
bridge Center for Behavioral Studies
In this contest, software developers
submit programs intended to meet
the criterion that a person interact-
ing with them will not be able to tell if
the printed responses they receive
are from a software program or from
a person at a keyboard on the other
side of a wall. (This is known as the
Turing Test for artificial intelligence,
after the scientist who originally pro-
posed it.) The point is that by propos-
ing a very difficult challenge, this
contest has generated a tremendous
amount of innovative software devel-
opment. NSPI or other professional
organizations might consider arrang-
ing difficult performance improve-
ment challenges as a means for pro-
moting greater innovation. (Diffi-
culty might be defined either by the
type of problem, or by the desired
magnitude of performance change.)
Similarly, individual HPT practitio-
ners might seek particularly difficult
performance problems as a means of
advancing their own innovation.
Combining principles from
multiple disciplines. One of the
strengths of HPT as a field (and of
NSPI as an organization) is that its
scope seems to be ever increasing,
attracting bright people from train-
ing, management, human factors en-
gineering, software development,
communications, even stand-up com-
edy and magic! The benefit of in-
creasing our community “repertoire”
is that, as long as we hold firmly to
objective criteria for effectiveness, it
should be possible to generate a wider
variety of potential solutions to learn-

ing and performance problems.
Much as an individual musician or
performance artist expands his or her
capacity for improvisation by learn-
ing new skills, HPT as a field can
benefit from its expanding scope.
Examples of HPT innovation based
on an integration of disciplines in-
clude electronic job aids (Front End
Analysis: performance and training
analysis software, 1994) which com-
bine on-line computer technology
with performance-based job aid
methodology, and the Information
Mapping® method (Horn, 1985,
1992; ) which combines principles
from a half dozen different fields of

‘research into a systematic methodol-

ogy for analyzing, organizing, and
presenting information that pro-
duces measurable improvements in
reading rate, comprehension, and
task completion.

Rewarding effective innova-
tion. The practice of natural science
sets a model for rewarding effective
innovation. Given objective mea-
sures of results and a functional
analysis methodology aimed at reli-
ably assessing and comparing re-
sults, effective innovation tends to
“speak for itself.” NSPI and those .
concerned with increasing the discov-
ery of effective methods, procedures,
tools, and programs should make re-
wards and recognition contingent
upon demonstration of replicable,
objective results. With clear, opera-
tional descriptions of interventions,
and standard units of objective mea-
surement, it should be possible to
compare the effects of interventions
aimed at achieving the same results,
and to demonstrate which is best. For
example, work in progress at a major
semiconductor corporation is evalu-
ating the effects of a literacy training
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program on the performance of stan-
dard job tasks that require quantita-
tive and reading skills This program
has previously been shown to produce
criterion performance on standard-
1zed educational tests more than 20
times faster than average public
school programs (Johnson and
Layng, 1992) Usingstandard perfor-
mance criteria and objective mea-
sures, 1t 1s possible to select those
interventions that produce greatest
effects Consistent with the accom-
plishment-based philosophy of NSPI
and HPT, we should enshrine
replicable, objective results as the
highest possible accomplishment
This 1s the bedrock of scientific
progress

In addition to or instead of 1ts an-
nual awards for outstanding pro-
grams, methods, and publications,
NSPI - the “home” orgamzation of
HPT - might consider awarding
prizes and recognition for interven-
tions, articles, or methods that dem-
onstrate the greatest effectiveness in
producing one or a number of stan-
dard, objectively measured perfor-
mance outcomes

Conclusion

There wll surely be readers who
conclude that this author 1s merely a
“behavionst” seeking to re-impose a
narrow view on an ever-widening
field of endeavor Some may criticize
my appeal to the principles of Behav-
1or Analysis as anachronistic, 1n a
period when these principles are be-
1ng “replaced” by a new generation of
cognitive and constructivist method-
ology To those readers I ask only
this Ifyou think that objective mea-
surement and functional analysis no
longer serve the purpose for which
they were intended—the 1dentifica-

tion of variables capable of sigmifi-
cantly influencing individual and
group behavior—then what prin-
ciples should we put in their place? If
HPT cannot rely on the basic prin-
ciples of experimental science, then
what 1s to distinguish 1t from any
other philosophical trend or fad?
How, 1n short, can we argue that our
overall approach 1s more likely to pro-
duce results than any other, 1if we
neglect the principles and methodol-
ogy of natural science?
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