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RELATION AMONG FIELD TESTING; EVALUATION AND EXPERIMENTATION

~

Definitions

A wide variety of activities are undertaken to determine the effects
of iutfoducing changes under field conditions. The persons engaged in

these activities may range from naive and casual observers to sophisticated

and meticulous basic rescarchers, and their purposes may range from a

.passive acceptance.of stimuli to an understanding of a particular phenomenon

in terms of a rigorously defined test of a well developed tﬁeory. The
terms field testing, evaluation and exberimentoare used, with various )
modifiers and meani;gs,.b; different people to describe these kinds of
activities, and they generally serve to set tﬁese activities apart from
those which are not concerned with (introducéd) changes, e.g., some kinds
of base line studies or one-time observations, or are not concerned with
field conditions, e.g., abstract speculation.or laboratory experiments, or
are not concernéd with "determining" the éffects, e.g;, the incurious, non-
scientific or.uninvolved. | |

Nét only in the course of describing the results-of particular activities
but also more directly much has been written to explaih what these terms‘
mean. Evaluation (aﬁd evaluative research, program demonstration, action

research, organizational development, etc.) is, perhaps, the broadest of

these terms, and may be defined as a "concern with both information on the

outcome of programs and judgments regarding the desirability or value of

programs." (Caro, 1971, p.2) This goal oriented sense is emphasized by

Suchman (1967, p. 32) in distinction from "evaluative research" as one
means for reaching :hat'goal. Testing and field testing are similarly broad
terms often defined, such .o in comii:~*s, program documents, and speci-

fications, by descriptiuns of activities involving operaﬁion, measurement
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and comparison, or, in some.cases; withlconsiderable effort for definit;on

(Kurke, 1965). Experiment (natural, field, qqasi, administrative, etc.)

rounds out this set of broad terms and, of the. three, probably provokes the

most 1eérned arguments, b;t it may be usefully defined as the "basic approach
< .

(of the scicntist)...to intrude and interrupt, to make a change and see

what happens." (Campbell, 1967, p. 258)

The.ﬂifferential preferences in the use of these terms by people from
different disciplines or vocations may fefléct their purpdses or objectivgs.
either in’ the particular case or as a matter of their general 6rientation.
See; for example, Morgan (1971) or Erdmann and Neal (1971), Because pur-
pose is so peréon—specific, it may be dasirable to concentrate'dn the
méthods'used to examine thg several meanings»of these terms and their re-
lation to other similar 6r related terms preliminary to a more detailed
gxaminatiou ot a particular methed —~ administrative experimentation.

For this purpose, three dimensions will be proposed.

}
Exploratory ¢-»A Priori -

The first dimension will be called EXPLORATORY 4—» A PRIORI, and the
dimension may be described as vaﬁiations in 'the degree to which the regearch-
er (testeg, evaiuafor) predetermines the effect of new data (obtained from

the phenomena) on his results." This dimension characteristically distinguishes

the carly exploratory stages of the research (or engineering or any other)
process from the later stages of replicatibn aqd confirmation. 1In the
early stages uncertainty may éxist not oﬁly with respect to the relationship
among the variables of interest but also with respect to a wide variety of

parametric conditions and the methods most appropriate for examining them.

Often it is not economical, even if_it.is feasible, to attempt to specify

in great detail what information will be obtained and how it will be inter-

RJK: pretod; instead, as the new data ic 'gathered, it is evamined in varioue wavs
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(a posterlori manipulation) and a variety of preliminary hypotheses may be
gencrated. Later, as thecory and data build up, the general uncertainty
may diminish, and it may be appropriate to examine some‘parcicular hypothesis
with great care, céntrolliné for alternate hypotheées (parameters), arriving
at a position where the researcher has predetermined (defined beforehand)
exactly how his new data will affect his results.
| For example, tﬂe resea;cher looking for, or expecting to find, new
phenomena, e.g., an anthropoiogist's first visit to an obsé¢ure primitive
society, may start with a lot of inforwation en the various relations that
may e#ist and on the methods for examining fhem, but what he observes, at
least initially, will only provide a plausible or illu;trative level of
understanding of the phenomena;' His purpose will be to develop preliminary
hypothéses, and this may be a valuable sciehtifiﬁ accomplishment. At the
other extreme, the researcher who wishes to confirm a well-developed theory
which has already been subjected to evaluation, e.g., an experimental
psychologist‘replicating a pafticular experiment, may follow a detailed research
design which specifies not only all of the.conditioqs of the observation but
also what the results will be. His purpose wiil be to assure that fﬂe
description or explanation which he has 1is supported by compelling evidence.
Similarly, in the early stages of design, the testing of a breadboard

thay be to establish whether a particular circuit will work at all, or how

variations in its arrangements will affect the results. Much later, in
acceptance ﬁesﬁing, a aetailed test design will be used, and this will
include a statement of the results expected. With respect to this dimension,
~valuation and field testing, and other categofies of researéh, may éppear |
anywhere., ‘Caro (1971, pp. 2-3) discusses appréaches to evaluation which.

appear to span this dimension, with "evaluative research" tending to be
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" closer to hypothesis testing. Tield testing.would appear somewhere in the
middle, but it is proposed that an examination of reports of specific tests
would show a considerable sp?ead. For a related discussion of system desién,
sec Knowles, Burger, Mitchell, Hanifan and Wulfeck (1969).

* [}

Arguments or judgments as to the comparatiQe value or "correctuess" of
one type of activity or the other may contribute little without anlunder-
standing of the purpose of the reSearcher, and a recognition of the relevant
state-of=-the-art which he is faced with ini;iafly. It is only when the
researcher chooses 2 strategy inappropriate to his purpose (apd/or the state-
of-the-art), or misdescriﬂés what he did, that a c;iticiSm becomes significant.
To illustrate how a variety of acﬁi:tties relate to this dimension, reference

may be made to Figgre 1. The relative position on the table is representative,

and a particular activity'may vary cohsiderably. With a more precise statement

Figure 1 about here
of the dimension, and a specification of various parametric conditions
(researcher's purpose, period of activity, effect of others, etc.), it should
be possible to provide a more delcriptive statement which could then be
"tested" by relating the use of the term to the way in which the activity

was carried out.

Normative 4— Empirical

The second dimension will be called NORMATIVE —» EMPIRICAL, and the
dimension may be described ‘as variations in '"the degree to which the researcher
(tester, evalgator) obtains.new data directly from the phenomena." fhis

dimension, illustrated in Figure 2,_i§ similar to those which are represented
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Figure 2 about here

by distinctions such as, between levels of abstraction, between theorizing
and study or experimenﬁ, and between "ought to be" and "is." The critical
characteristic which the dimension concerns itself with is the degree of
mediation (modification, trénsformation, etc.) between the regl world
phenomena and the researcher’s head. This mediation may be introduced
during direct observation gy the process of perception itself, and further
m?diated By interaction with other informatioﬁ (or data) with the passage
of time, of form of recording, or merely by the complexity and amouné of
informafion.obtained.

Diréct observation of.simple, well underétood phenomena, such gs‘the
liring ol a squil, would 1llustrato oue oxtrome; tho manipulation of 2
mathematical expression with no explicit reference to any real world
phenomena might serve to mark the other extreme,

| On this dimension, laboratory and field experiments (and studies) are

not distinguished; both invdlve direct in:eractiqn with the real world
phenpmené, in the'senée that a laborafory subject (or equipment) exists in

the real world. It is as the '"complexity'" of the pbservation increases, as
measufed by the purpose (and/or viewpoint) of the observer, that the mediation

“‘—mayffncreésetfand7”£0“the*extent~fie1d—observafions~are—more—complex;—they

" may be distinguished from laboratory experiments. Similarly, field testing

is usually thouéht of as involving a high degree éf direct observation of

the real world phenomena, although complexity may introduce considerable
‘mediation. Where eQaluaéion is based on direct observation it would be

similarly located on this dimension; where evaluation is based on reports or
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other mediating sources,.ahd modified Ey informétidn, such as value judgments,
prior opinions, historical data, etc., it would be less direct. |

In this general sense pf mediation; the reports of othérs may be 1o;ated
on this dimension. T?us; reborts of observations and experiments would, in
form #nd content, be closer (less médiated) to a'direct'observation than
a theory paper; this ﬁediation is analogous to that introduced by the reports

of observers in a large evaluation or testing program.

Study ¢ Experiment
The third dimension, and the last one proposed here, will .be called
STUDY ¥ EXPERIMENT, and the dimension méy be descriﬁed as variations in
""the dcgfee té which”the researcher manipulateé_the phenomena undér observa-
tion."i This dimension, illustrated in‘Figure 3, appears to be self-explanatory

but subtends several critical problems in definition and execution. In the

. Figure 3 about here
simplest case, a laboratory experiment, the researcher makes a change in one »
variable and observes the effecton another, e.g., he moves a magnet close

to a papeér upon which are scattered iron filings and observes the pattern

they form. Here it is clear that the researcher manipulated (intervened in,

changedT~etqf)Msome—par£wo£wthe~real~world7—i7e77—experimentedi
1f, instead, thé change, the moving of the magnet, were done by an
assisﬁant, under the researcher's direction, ghe sense of experiment would
ge compromised only to the extent the résearcher's direcfion-was not carried
out, and this'may, in some ééses, be significant. Further extensions would

include cases where the direction of the researcher becomes, progressively,
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less of an influeuce on thg'actual maniphlation; e.g., the manipulator is an
administrator who "agrees'" to make the change, or has informed the rescércher
that he is making a change w@ich the reséarcher would have di;ected if he.
could have done so. A second variation, the "natural experiment," appears
. [} .

where the change which the researcher desires to bring about (manipulate)
may occur without his difect intervention, and he can accomplish the same
phrpose in his choice of what to observe, or when, or-ho&. This is a
particularly appropriate choice where he cannot, in fact, make the change
desi;ed, e.g., in.making an astronomical observation. A third variation‘
which presents a different prbblem in manipulation, arises where the researcher
does not want to influence, such as to avoid biasing or contaminating the
evénts he is observ;ng; this paréicularly arises in the study of an ongoing
organ}zation. '

All three of tuese variatioms may occur in field experiments, trield
testing, and evaluation, pérticularly if a large and cdmpiex change is to
be intrqduced.' Seldom does the researcher dirgctly iptroduce the changes
desired; there may be changes which he canpot brﬁné about; and there may

- be changes which he does not want but cannot prevent,

. Comments
One purpose which these dimensions serve is to focus attention on the

.similarities and differerces among a wide variety of activities. These may

.reflect the purposes of the researcher (evaluator, tester), the initial

state of his knowiedge (how early or late he is' in the process of reducing
his uncertainfy about the phenomena), to what extent the new data he obtains.
from thé phenomena is mediated, b& choice or circumstance, and to what

extent he manipulates.phe phenomena,‘whethervhe does or does not intend to

do so.

v o . L - _ .
ERIC - o o .
s _ .
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. A seconé purpose is to demonstrate that the wide variety of activities
that may be employed to improve one's pnderstanding of "what is geing on"
have some underlying characteristics which may provide a more useful basis
for classification than ethnocentric categories of "good" and "bad" methods.
It would seem clear, for example, on the EXPLORATORY ¢~» A PRIORI Dimension,
that both exploratory and explanatory research may be useful, i.e., '"good,"

. under appropriate circumstances. An examination of "goodﬁ and '"bad" research
on this dime;siou would, itlis éuggested, aisclose that "good" research is
that in which (at least) the researcher bases his choice of method on the
degree of his initial uncertainty,Aand is careful to disclose the gccompanying
degrce of uncertainty in his results. See, for example, Liebow (1967, bp. 10-12).
In a similar‘ﬁanner, it can be propose& that the other two dimensions

illustrate the importance of choosing the method most appropriate to the
purpose of the researcher, and the circumstances which are presented, However,
where the purpose is to_fmprove one's understanding of ''what is going in the
real world," both diménsiohs suggest an order éf preference.and the reasons
uﬁdenlying fhat preference. <In the NORMATIVE:—*> EMPIRICAL Dimension, the
preference would be powards minimizing the';ééiation (distortion, "noise,"
error, etc,) by pfeferring methods toward the right hand side. If circum-
stanées "force" the researcher to use in part, or all, methods with more

opportunity for the introduction of mediation, he should then diruct his

~attention to the potential effect of this mediation, and he should make sure
that his';eéults properly report this effort, Ih.the STUDY €—>» EXPERIMENT
Dimension, therg are conflicting preferences in the choice of method. Those
on the right hand side make it possible for the researcher to control the
time and.fqrm of the change he is ingereéted in; as he chooses methods
furthér away, he is less able to ensure his control, or even the presence,

Q@ . of the variable he is interested in. The conflicting preference, to minimize
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the manipulation of btherlvariables, is most likely. to be realized at the
extreme left and right hand sides, with the least preference-in the center
of the chart. Where the chéicc of a "naturél experiment" is not indicated,
the resﬁarcher should %irecc his attention to maximizing his ability to
o control the variables he is interested in and avoiding or minimizing his
manipulation (contamination) of other variables; and he should make sure

his results properly report this effort.
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ADMINISTRATIVE EXPERIMENTS

While the discussion above was often in terms of the "researcher," it -
should be clear Ehat the comments were aiso directed to the "evaluator" or
"tester" or "expcrimcntcr.“ In all'of these cases, the subject under inves-
tigation could be a purely physical phenomenon or system, but the comments
could be applied to a man or a man-machine.system, and, because, the concern
of the present paper is with the latter, the discussion from here on will
be so directed.

Administfatlve eﬁperiments ﬁay be classified as a type of field experi-'
ment, and,. as such, may be quite similar to fielg testing and gvaluation;
Reference to thé tables will illustrate this. As a "field expefiment,"

the method suggests an intentional manipulation of the phenomena in the
real world, with care to afoid intro@ucingvunwahted manipulations (STUDY “—>
EXPERIMENT Dimenéion), and a strong preference for obtaining the data as
directly as possible from the phenomena (NORMATIVE ¢— EMPIRICAL Dimension),
The method (as described here) also proposes to prédetermine the effect of
new data as much as the circumstances'(the degree of uncertginty) at the
initial point of the research allows, butrto adjust'éo those circumstances
if required and to carefully feport the effect on the results of that
adjustment (EXP.LORATOR.Y-:—-)A PRIORI Dimension).

The use of the term "administrative" reflects the fact that many, if

not most, of the interesting changes in the rgal world require that the
manipulation be done by the person who controls the variables of interest,
While researchers have been able to obtain the cooperation of administrators,
it was argued by Campbell (1967, pp. 258-259) that this w#s not enough, as

follous:



b | | BEST COPY AVAILABLE
. A sorial science that is to deal with important problems

must tie in with people who are QOing experimentation atlmore
important'levels, who have arbitrary power'over more sustainéd
interactions, largef groups of persons, and a wider vange of
settings. This power is heid by the administrators, the people
who are.in charge of factories, training programs, and school
systems; the pedple Qhose decisions (whether democratically or
arbitrarily arrived aé) are put into effect; thg people who are
the gatekeepers (democratically or dictatoriaiiy) for abrupt X

rather than gradual changes. Thus, if we arelto have an experi-

mental sbciallscience, the ;ocial sciéntigt must ‘develop a

liaison with the people whq have the power. It is not we but

"the administrators who®'have the experimental laboratories,

through being at the site,if not the-decision—méking seat, when

abrupt administrative policy changes are made. What we social

scientists must do is to convince administréto}s of the necessity

of keeping books on the experiments they make and organizing their

'pecord_systems and Publication practices so tﬁat they let us know

.what they have tried and how it came out.

This, of coursae, afgues the contribution of the method to sbcial science,
but there are advantages (and disadvaﬁtages) for the administrator and those,
in his organization; who decide to use the method.-

The advantages to an administrator in apélying the more formal methods
of administrative experimentation to the changes which he has introduced
have been outlined‘by Thompson (196%b, p.3) as folldwsi

1. He may use the methods as a framework for identifyiné the

-claims which appear in the literature, or elsewhere, and to
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evaluate the bases of these claims and their application
to his purposes. |
2. He may use the methods in evgluating (or testing) the changes
he institutes in his own management solutions to determine
if.the changés were what made the difference in results.
3. Helmay use the methods, and the record he keeps, to support
his élaim; such as to his own management, that. his manage=-
meﬁt solutions wefe, in fact, tﬁe basis of the results achieved.
It is perhaps self-evident for many, if not most, management problems that

difficulty in éomiqg up with a solution is not as frequently encountered as

being presented with too many suggested alternative solutions. And,

(f)or all the talk about scientific management and management
principles, (the administrator) may find it difficulﬁ to
understand why a solution works sometimes and dues nubl woik
at others, and why there seem to be so many alternatives which
appear to be clearly inconsistent (Thompson, 196%, p. 2).

This difficulfy applies, also, to the adﬁinistratbr's‘c}aims with respect to

his own innovations, There are certainly few things more frustrating than

" being right and not being believed. Through the methods of administrative

ERIC

IToxt Provided by ERI

expgrimentation, the administrator may anticipate, and meet, some, if not
a%l,‘of the post hoc doubts (plausible rival hypotheses) which others may
faise as limiting the.credibility of ﬁis claim. |
,Thezadministraﬁor'who is considering the use of the methods of admin-
istrative experimentation will be faced with a number of disadvantages.
Campbell (1967, pp.287-29D) haé called these "s?urces of resistance to exper-
imentatién apd evalhétion." These include the following: a) the additional
cost of record keeping (and planning, and evaluating).; b) the political-vul-

nerabiliﬁy from having "hard facts' available concerning the effectiveness of

the
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administrator; ¢) the disappointment if the result of the experiment is

that the change did not make a difference; d) the appearance of indecisive-
" ness in decision making which a willingﬁess to admit that a test is necessary
(or desirable) sugzests.

There are other advantages and disadvantgges growing out of the differences
between an administrator (or inhouse reseafchcr) and a university (outside)
researcher, and thesc have been discussed in a number of places. The admin-
"{strator has the advantage of knowing a lot about the othe;.factors (parameters)
which may affect his experiment; he may be better able to manipulate variables
(and he is the ultimate judge of the‘propriety.of doing go); and he may have
better access to records and other sources of information. On the otheg‘
hand, he may be more tempted to sacrifice thg:experimgné to ensure a 'guod"
outhme; he may be.less familiar with the.results of the experiments or
studies conducied by others, vr of the variety of experiwmental methdds aveil-
able; and he may be less able to ensure the confidentiélity necessary to

obtain certain kinds of data.
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METHOD

Preliminary Conments

Thené are some preliminary assumptions or "éivens" in thelmethod to
be dese;ibed which sh;le be understood at the outset. While the basic
methodological argument is more. broadly applicable, the details can best
be understood in view of these assumptions,

The first aésumption is that the reseg;cher (tester, evaluator) has
some degree of preference for experimentation (as distinguished from a
STUDY approach); this may be based 6n no more than opportunity, but there
are certain advantages, as outlined by‘Chapanis (1959, pp. 148-149).

Wﬁen the scientist ééps up an experiment he plan§,_controls
and describés all of the circumstances surrounding his tests,
ﬁog only doee this give him greater cnntrnl_ovér tﬁe cﬁurse of
events but it also enables.him to set up conditions so that he
?an'repeat the experiment if he wants to.

One of the most important reasons fér creating sﬁch
artificial situations is that th; experimenter can make an
event héppén at a certai; time and place. This means, among
other things, that he'is prepared to make'accurate observations
of the event becéuse he knows when to expect it, Another
reason why experiments are done in an artificial setting is

. to allow the experimeﬁter to control aﬁd manipulaté the

variables which might affect the outcome of his 6bservations...
Anéthér important difference beﬁwéen an experiment and mere
observétion is that in an experipent the research man can

systematically vary conditions and note the concomitant
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. " variations in results.,.This also means that the investigator
can, if he wishes, try combinat?ons-which do not occur, or have
not yet occurred_in real life.

The second assumption is that the researcher (tester, evaluator) has some
degree of preference for real world'experiments (as distinguished from either
a laboratory or NORMATIVE approach); this, again, may be based.on no more

. than opportunity, but there are ceftain aanntages, as outlined by Chapanis
(1959, pp. 159-200). |
‘The most important argument for quimum realism is that
we have the.greatest confideﬁce in the results oflsuch experi-
ments-~that is, we have confidence in.them if they'are; or can

be, done well., The greater the realism of our experiments, the

more certain we are that they will tell us exactly what will happen

in real-life.situations,

...we cannot help having some.residual doubts in applying
laborétory data to rea}-life situations: Did we really think
of everything important in the laboratory experiment? Did
we coﬁsider all the relevant variables? Ultimately, our only
validation comes from field trials, or real;life'tests...Aside
from the difficulties of controlling variables, there is another,
quite different reason for making human engineering experiments
. as realistic as-possible. The typicai laﬁoratory experiment

is a highly artificial situation, which the subjects perceive
as such. As a result, subjects do not behave the same in the

laboratory as they would in a real-life situation.
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Another aspect of the artificiality of laboratory experi-

ments is the fact that when you‘take a problem into the lab-

oratory, the variables may not be the same as those in real

life.. .At best, a laboraﬁory experiment is only an approxima.

tion to 1life.

The third assumption is that the researcher (evaluator, tester) has.

some degrec of freedom of choice of the problem. In the-slrictest sense,
an "administ;afive experimeﬁf" is one in whiéh the same person is both the
administrator and the experimenter. As administrator, he chooses the Yex~
periment' for reasons related direcfly; or indirectly, to his respoqsibilities
as an administrator, and he is in a pbsition.to introduce the experimental
condition because the variables are under hi; control; as an experimentef,
he plans and carries out the experimental design to maximize the credibility
of his results. But, even under these éircnmstancgs; he may not be a
completely "free agent'"; he will have regard for the objectives of the
organization or even épecifiq "experimehtal,objéctives” of others; he may
debend upon Ehe advice and paFticipation of others in the des;gn and carrying
out of the experiment itself, Where others haQé a significant input, such
as in the choice of the problem, the administrator-experimenter may still
be:able to use the method outlined here if he has sufficient latitude to
reconcile his two functions, and some choice in how to carry them out.

' The fourth, and last, assumption is that the researcher (tester, evaluator)_
will agree that the "steps" in the method are iterative gnd interabtivé but
without ordinality, The sequence of presentation is purely for convenience;
one can begin with any or all of the steps, progressing iteratively by
drawing upon what one has done with any of the other steps, and ending with

an integration of what one has done with all of the .steps.
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.Iﬁ principle, any variable(s) which the researcher (administrator) can
manipulate may pgovide the basis for an experiment, and there aré no rigid
rules for selection, There}are, however, some considerations which may be
useful, the first of which is that the researcher should check the problem
he ﬁas initially chosen against all of the '"steps'" in the process before he
makes a commitment o the problem. |

An obvious stérting point would be a '"change' which the administrator
is going to make anyway, or is considering making. It.mﬁy be based on
experience, or some current problem, or from the 1iteratufe, ;r suggested
b§ others. It can, and perhaps should be, a change which the administrator
thinks will "work.” It should not be trivial in the sense that 'everyone"
already knows the énswer, or in the sense that the effect is so minor or
unimportant that 'mo one" will.care to know the results. On the other hand,
it'should not be so large and complex (cosmié) Ehat a credible solution
cannot be achieved within a reasonable time and witﬁ reasonable resources.

In the language cof exPerimehts, the variable (or variables) which is to
be manipulated is called  the independent variable. To be of séme practical
value, it should not only be a variable whiﬁh can be manipulated for purposes
of the experiment but also a variable which would be manipulated by an
administrator secking the effect which4the experimént has established.

,Similariy, the effect predicted is in terms of '‘changes in the value of the
dependent variable (or variables). For pufposes of the experiment i; should
be a variable for which the value can be measured; for practical purposes,
it should be a variable for which changes in value are of interest to the
administrator (or others). | |

While the method can be used anywhere on the EXPLORATORY «—» A PRIORI
‘Dimension, more certain (credible) resulfs will be achieved if the adminis-

trator's undersfanding of the circumstances allows him to significantly pre- -
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determine the effect of the new data on hié results (such as by hypothesis
testing). This wil) require identifying those other variables (parameters)
which may confound his results by introducing plausible rival explanations
(hypotheses), and controlling tﬁem by fixing their values, by randomizing

" their appearauce, oOr by.measuring them.

There are several methods for dealing with problems which may be too
complex in terms of_ghe desired dependent variable or undésired parameters,
One method is to narrow the problem by limiting the number of different

- changes (independent variaﬂles) which will be manipulated at oﬁe time.
Another method is to '"shorten the chain' between the independent and dependent
variqbleé b§ choosing a dependent variable closer in the "causal chain" to
the independent vapiable; this is often possible where the relation between
the proxiﬁal (ncar) dependent variable and the'desired (distal, or more
distant) dependent variable iy one that is consiqe?ed "known" for'some
practical purpose.. A third method is to isolate, as a sub-expefiment, that
part of a larger experiment which can be degined ﬁore clearly'ahd for whicﬁ
the control necessary for hypothesis testing can be realized. Several
examples of this simplifying process are provided in Planek (1970).

Where the administrator does not "choose" the problem,he may still
have sufficient flexibility in carrying out the experiment to follow some

or ali of these considerations.

Experimental Design-

There are a variety of experimental designs which have been developed
in the laboratory and the field. The classic designswhich include random
assignment of subjects to the experimental and control groups are often

difficult to realize in a real world setting. Other designs, less rigorous
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but more appropriate for use in some settings, have been developed, and
these can be used with a proper awareness of the increased risk to validity
(Campbell and Stanley, 1963). '

As is true in field testing, thé design should include as thorough and
complete specification of the m2thods of collecting data as possible
(EXPLORATORY «—3 A PRIORI Dimension). Thesé methods may include observation,
records, interviews and questionnnaires, varying in usefulness according to
the variable (or parameter) .of interest, and varying in ;he potential for
unintended interaction  (STUDY «—» EXPERIMENT Dimension).

Simil#rly, the design should include as.thorough énd compleﬁe speci-
fication of the process of daté analysis anq evaluation as Rossﬁbléht.;q
addition to the reasons previously discussed; the ;afly éeﬁaiiiﬂg of this
step provides an'Opportunity to check all of the previous steps. Par-
¥, tho administrater {cupervimentar) can deteormine whothar o not
the expected result(s) will be achieved (and be credible) if he succeeds in
carrying out his experiment as planned. By using simulted data, e.é., using
valugs and distributions of Ehe variables that he thinks he can reasonably
expect to occur, he can detcfmine if the manipulationrhe proboses will
prbduée a sufficient range and diétribuﬁion of values in his variables,
whether or not he has provided adequately for the measuring of both variables
ané parameters, and whether suitable analytical methods (statiétics) are

available for the kind and amount of data he expects to obtain.

Related Design Considerations

Wnere possible, the administrator should consider a pilot test of
his design to check out its feasibility. The’metheds of measurement used,

especially those which require the cooperation,of others, may, 1f not

initially well-designed, create misunderstandings which will result in
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inacFuFate data on the variablcs'ofintérest. The pilot data itself may
provide a check on the assumétions which the researcher made about the range
and distribution.of the expected data.. ‘

Where information will be obtained which may affect the interests of
those furnishing the déta or of others in the organization, suitable provisions
must be made to ensure privacy and confidentiality. Coding of instruments,
assignment of code numbers to disguise the identity of_interviewees, and
other techniques are available.

A usgful practice is to dqte all drafts and notes so that the record
of the experiment can be reconstructed chronologically, Where a document

does. not in itself contain enough information for later identification,

a brief description should be included.
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SOME EXAMPLES OF STUDIES AND EXPERIMENTS

For purposes 6f comparison several different experience§ in which the
authors participated will be presenked.‘ Thé first three were largely or
SOIEIyZdGSigned and stecked by the researcher; the next two involved a
considérable degree of_participation Uy administrators; the last one was

designed and directed largely by administrators — an "administrative

experiment."

Information System Laboratory_Experiment

/o ’
This information system laboratory experiment was carried out at the
IBM Research Laboratories., The purpose of the experiment was to evaluate
an invention by Peter Luhn, the auto abstract, with a series of

competitive concepts including pseudo-éuto abstracts, the use of titles,

and tevts, The procaedure iny

-

-
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typical populaticn, 2 cf.ccllegc
sophomores from Kings College. They were pre-tested and matched in terms

of reading ability, and then given a pre-test which called for knowledge

éf the subject matter of the material to be used in Ehe experiment, This
test became the objective of the information se;rches,_and students were
told that they were to answer these queétions and have them available during
different steps of the experimenl. Tﬁe first step was to divide them up
into groups which were then given abstracts, pse;do-abstracts, titles or

the full text.of the maﬁerials which included those upor which the questions
were based. They were a;ked to evaluate the materials in terms of their
applicability and to attempt to answer the quéstions. In the second sfep,
they were allowed to use whatever surrogate they had and; in addition,

were allowed to use the text of the full article; and they were again given

a chance to answer questions and determine the relevance. The result of
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this experiment showed that reasonably good results could be achieved by
the pscudo-auto abstracts and the auto abstracts, and that the texts in
fact congained much more information even though the subjects‘did not
really have timé‘to read them all. Skimming the text seemed to be more
useful than the abstract; the use of the abstract should be relegated to
those places where the text is not available.

The experinment-was interesting and reasonably compeliing except that
the translafion of the situation of answering a series of questions and
sorﬁing documents into a stack of relevant and irrelevapt is a far cry
from the real use of these surragaﬁes in a real life; and, therefore, the
practical import of such a system would involve a field evaluation or
initial ¢xperiment of a system with auto abé;ract to allow enough informa-

tion for making a decision on a policy basis (Rath, Resnick and Savage,

‘s 3 L
19041}, o

Document User "Natural Experiment"

This "naturaltexperiment" was designed to determihe whether the presence
of an'abstrqct in a documeﬁt which comes to the desk of a scientist or
engineer would result in faster and better initial screeniﬁg decisions.
Eighty-five persons in three military laboraﬁories were selected, and
records of the decisions made én nearly one thousand documents over a four
week period were recorded. By taking advantage of the "natural queue" of
documents, it was not necessary to intervene, and this also reduced the
amount of unwaﬁted intéraction. Other dgta was obtained by questionnaifes,
interviews, obserQation, aﬁd use of records. The presence of an abstract
did not appear to Qe a significant factor in‘fhe initial screening process

(Thompson, 1969a).
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MedicalllnforﬁationlField Experiment .

.A fjeld exper iment wa§ designed and carried opt in six héspitals in
the Chicago arca. The purpose of this éxperiment was to determine the
reaction of medical researchers in oncology and cardiology to the intro-
duction of a frece, novel, high performance information system. The system
consisted of a facsimile terminal and a telephone., They were told they
coﬁld ask for any .library service they needed including searches of litera-
ture, inquiriZs, Xeroxes and‘anything elsg. The system would deliver to them
documents as requested either directly or by mail, Tﬁelve gr;ups ;artici-
pated in tpe experiment. Half the groups were given the treatment in the'
first three month period and the other half in tﬁe second three month
beriod. All six hOSpiﬁais'used the systems simultaneously., Records were

kept of the Qse of the system, and pre- gnd post-interviews were carried
out. Such a field experiment is quite expensive in that it involves the
hiring of personnel, hiring of facsimilé equipment, telephone lines, a
xerox machine and a great deal of supporting services, and design of
interviews and questionngires. It covered a long period of time and came
up Qith a set of results which were interesting but had been previously
expected; The importancé wés the magnitude of the verification of these
results. Such a controlled experiment did develop- a substantial amoﬁnﬁ of
data regarding the information system habits and suggested fufther Areas of
inquiry to explain the variations. In many cases people were in favor of
innovatidn and ﬂaving sﬁch a system but never Lsed it, giving the excuse

they were too busy, Others used it a little, and one or two used the
_ system a lot. ,

It would be expected, if one listens to discussions, about the inforw

mation explosion, that a novel free information system would be desired
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by the fesearchers. Offsetting this was the arzument (or theory).that
information searching hagits are developed much earlier in the life of
the rescarcher and a new system would not generally alter his habits.
Gencrally spgaking if they used such a novel syétem it would be when
enteriﬁg new areas wﬁ;re their old habits probébly would not be very use-
ful. It was also expected that individual differences would play a key
part in ghe use of such a system. The experiment was carried out success-
fully as an activity but leaves one feeiiqg the necessity of carrying out
many, many variations to answer many of the small points which were brought
up. But to carry out those variafions would involve a prohibitively large

program for a small payoff (Rath and Werner, 1967).

"Rehabilitation Counseling Post Hoc Evaluation

This post hoc evaluation involved the study of data gathered on
patients who receive vocatién counseling at the Rehabilitation Institute.
This iécluded looking at the factors used in pre@icting ho@ well a person
woﬁld be placed and carry out his job as well as gathefing.data on what
happened. ‘Through the use of factor analyéis the study indiqated that in
facf the predictions were reasorably good regarding ‘the success or not of
the patient_in.the.vocational area, Many questions were still left un-
answered at the end of  the study,'but thé hospital was willing to accept
‘this data in order to try another evaluation. The problem with post hoc
evaluations is that one would have much more confidence in one in which

‘the criteria, the objectives, are established before the evaluation was

carried out (Anderson, 1972).
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Physical Therapv Simulation

A simulation wﬁs carried out of the Physical Therapy Department of the
Rehabilitation Héspital. This involved looking at.the units of work,
equipment and jobs, the patients taken from about three thousand patient
data bank, and a detailed study of facilities and activities in the Depart-
ment. Such research is part of a larger project in systems analysis of
the hospital. It was carried out actively with participation of the manage-

ment of the hospitals, and the cooperation of therapists and every one

" else involved. The predictions of the simulation model were then compared

and checked against data gathered in the Department to develop confidence
in the reliability and the validity of the simulation. Once this had been
established; predictions were made for a new building the hospital is

moving into, and decisions regarding the establishment and the use of

.resources were .based on this. Management was willing to accept the simula-

tion as an input to decision making and acted using these inputs (McKillop

and Kennedy, 1971).

Chicago Police Experiment

This experiment was part of a larger program conducted by the Chicago

Police Department to evaluate various ways of improving the effectiveness

of the department. The objective was to determine if a change in the
method.of assigning patrol cars would result in an increase in the number

of arrests and & decrease in reported criﬁé. In one district, part of the
cars assigned to regular beats were relieved of the duty of reséonding to
calls.assigned by the communications center and wére difec;ed to carry out
-a continuous, aggressive batrol. The tﬁéory to be tested was that extended,

uninterrupted neriods of patrol would increase the ability of the police

officers to observe and apprehend in certain types of crimes, such as auto -

thefts and.burglaries,
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Data on the beat cars~—time of operafion,'number of arrests, etc. -
was available from_the récords of the central communication system, A
manual log was used to obtain comparable data on.the "aggreésive patrold
cars. . Data on crimes reported was available in police department records,

Dﬁring the limi;;d experimental period seQeral related hypotheses
vere tested, but the result of this expériment was more exploratory than

hypothesis testing because of the large number of parameters which were -

discovered (Thompson and Rath, 1970),

Comments
In ﬁhe first three examples, tﬁe'researcher was able to predetefmine,
;o a considerable ‘degree, the effect of the new data ‘upon his fesults
(EXPLORATORX-Q—;A PRIORI Dimensioh). This mighf bg expected in a laboratory
experiment, and, where the purpose qf the researcher is to test specific
biypuilieses, it can a1so be done in field experiments @f the circumstances
are not too complex and the désign is carefully done. In the next two
exampleé the purpose was, to some degree, explorgtory (or evaluative); and
in the last, the complex circumstances limited the resuits Eo an'exploratory
levél. | |
All six examples were directly, or nearly so, based on data from the
phenomenon (NORMATIVE <-3 EMPIRICAL Dimension). The simuiation and post
.hoc (after-the-fact) evaluation were the mqst indirect, the first by choice,
the second by necessity. The first three, reflecting the purpose of the
researcher, Werelimitea to relatively simple experiments, and this minimized
the mediation.
With respect to the STUDY «» EXPERIMENT Dimension, the sharpest

distinctions are found. Tke simulation, post hoc evaluation, and 'natural
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experiment'" all fell on the STUDY side of this dimension. All three minimize
the possibility of an intended or unintended interaction with the phenomena.
In the case of the 'natural experiment,'" the desired "manipulation" occurred
without intervention by the researcher., On the EXPERIMENT side, the lab-
oratory experiment would be the most extreme, followed by the field experi-
ment and then the administrative experiment,

. L]
This rough categorization necessarily generalizes, or characterizes,

" or "averages' the various pdrts of the study or experiment, It would seem

clear that a study or experiment could be factored into sub-activities which

might then be dimensioned separately. For example, let us take the Document

_ User "Natural Experiment." The major thrust, and purpose, was the testing

of two detgiled a priori hypotheses., 1In ordér to operate at the near
extreme right of the EXPLORATORY <-» A PRIORI Dimension, the complete design,
inciuwding the conclusions (in the alternative), was specified before the
first new data Qas collected., In contrast, the control of rival hypotheses
required the gathering of considerable data on parameters, but these data

were not the central concern of the research., While these may be of

separate interest, properly, they should be treated as "additional findings,

characteristic of exploratory research,'" and reported separately (Thompson,
1970, p. 74).

Similarly, on the NORMATIVE <) EMPIRICAL Dimension, we can find sub-

activities in the course of this field experiment, such as model building

and literature search, which are necessary parts of the overall activity.

Few, if any, activities, other than the most simple, would not include
some sub-activitieson the NORMATIVE side, althqugh there may be activities
which include little or no EMPIRICAL components. If the sequence of sub.

activities is evaluated, it may be suggested that moving from the left to
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the right is characteristic pf A PRIORI, and from right to left, of EXPLORATORY.

In the STUDY «-3 EXPERIMENT Dimension, the central manipulation was a
‘natural experimént," intentionaily avoiding any disruption of the phenomena.
Supporting this were use of records, questionnaires, some observations, and
interviews ranging from closed to projective. Had there been a manipulation,
beyond that intervention necessary to obtain the data, activities over most
of the dimension would have occurred.

Iﬁ principle, it may be'possible (and desirable) to develop a more
rigorous and detailed ?efinition of the several dimenéions. For this
purpose a decision-centered framework (spatio-temporal information model)
and -an input-output (or before-and-after) model éf the researcher's purpose
might serve. With such a detailed model, specific experiments, evaluations
or field tests could bg analysed to determine whether there are patterns of
activities which are more “successful" than othgrs, whatever the names used
to describe them. If this were true, it might pfovide an additional basis
for the planning of activities.

Without this more detailed definition, the brief discussion of these
six examples illustrates the similarities and differeﬁces which can be
developed through the use of the three dimensions.' It would seem clear

that a similar analysis can be extended to field testing and evaluation.
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Administrative experimentation can best be described as a specialized
form of fiecld testing, field experimentation or evaluation which emphasizes
the dual role of administrator and experimenter. The relation among these,
the advantages and disadvantages of the method, an outline of the method,

and some examples, are discussed.
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