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assumption has been made that a pedagogical inquiry model need not
necessarily be an accurate reflection of scientific inquiry. Two
things must be expected of a pedagogical model: that it encourage
students to make bold conjectures and to severely test these sanme
conjectures. Problems with use of the hypothetical-deduction mqdel,
vhich represents science for most people and which is at the heart of
all inquiry models advocated for classroom use, have to do with the
nature of hypothesis formation, with the bias created by the
hypothesis, and with the easy acceptance of an hypothesis on the
basis of any degree of confirmation. The multiple-competing
hypothesis model meets the requirements for a pedagogical model
through the formulation of several hypotheses which are mutually
exclusive and whkich must be refuted by the student rather than
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The railures 9Of Inquiry: A v'euv Proposal

One of the problams with 2n idea that once had a great deal of merit
is that it tends to persist far beyoad its actual usefulness, and therxe
is a certain hesiteaacy to replace it, Pedagoglcal inquiry models as
developed by John Dewey aze one such example. It is not the notion of
inquiry, per se, which presents the problem so much as it is Dewey's
particular formulation of inquiry, lis particular set of inquiry procedures,
gnd the oultitude of variations developed since his work, present education
and teaching with several serious problems which might well be avoided
if a different inquiry model were formulated and brought into use. This
essay will attempt to do two things: Fincz: it will examine the flaws
of the standard inquiry model (Dewey's) and, secondly, it will offer another,
quite different, model 57 inquixry for use in the school classroom,

One point which needs some clarification belore proceeding is the
difference between what I will refer to gs.o pedagogical model of inquiry
and a logical one. A logical model of inquixy will zefer to those
descriptions of socio~scientific inquiry which are sérictly philosophical,
or discipline orientated, ‘he individual who either constructs or
describes a model of §cicnce does not have as his puiwmary interest the
teaching-learning situation, while one who develops a pedagogical model
of inquiry is specifically inzerested in the instructional application
and uiilization of the model, There is no attemnt in this paper to
differentiate between a logical model of inquiry and a pedogogical model
of inquiry except on the basis for which one intends to utilize it, Indeed,
a logical model of inquiry can easily become a pedogogical model of
inquiry simply by advocating 1ts usage in the ciassraom, and in fact this
has been what has usually happened., Inquiry models have seldom been

designed strictly for pedogogical reasons and most are adapted from other

sources, This essay will attempt to formulate an inquiry model strictly
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from another era of philosonhicual analyesis, Also while a goodly number
of ppychological studies have been done on the effectiveness of learning
through inquiry strategies they have generally resulted in the usual set
of mixed conclusions: lilore importantly though they do not seem to have
found inquiry presentationg to be any more effective than any other
instructional strategies. These results have caused people to question
the use of inquiry strategies (or in some cases the effectiveness of
psychological studies) but no one seems to have questioned the nature of
the inquiry model that was used, and more importantly whether another

model of inquiry might have brought about different results.

Scientific Procedure As Inquiry

The model of inquiry found most often in education is the hypothetico-
deductive. Indeed all styles of inquirxy in education are a variation of
this. Hypothetico-deduction also formed the central core of John Dewey's

rodel of inquiry.3

'"he clearest, and indeed simplist, version of his
model is found in How We think, It is also the boolk most often relerzed
to by educators and in many ways this is unfortunate for Logic: The

tTheory of Inquiry is a much more mature bool:, Essentially How We Think

is a philosophy book written for nonphilosophers and it represented Dewey's
desire to translate a theoxry of knowing into action. Always the reformer,
it was only logical that his theoxies of knowing be developed into an
educational theory. It is unfortunate that Lewey was perhaps the last
philosopher to make this connection between a theory of knowing and a
theory of education and since his time philosophy has moved into areas

of increasing techaicality. The logical techniques have become highly

refined and the arcas of life to which they are applied have become luc.casingly

smaller. The result is that no technical philosopher today has much impact

A !
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on the field u£f education and che ceansequence is lictle, if any, in-
tegraticn between theories =f lauvicdge and theories of teaching.4 Things
remain about where they weze vhen Dowey finished his work. It is always
tempting to hold that nothing remains to be said after Dewey, but a more
realistic assessment might ba that with the narrowing of philosophical
concerns, coupled with the greater role of psychology, philosophical issues
have simply not had much impact since Dewey. <This is especially true in
“he area of what one might call educational epistemology. Thus, education
is left operating with a hypothetico-deductive model of inquiry: A logical
artifoct from another era of analysis.

It is essential thai this model be examined carelfully in an attempt
to cvaluate its limitations £ox the developmens of teaching strategies,
This examination can center around two poinxs, Uivst onre can consider
the correctness o{ the madel as a description of scientific inquiry, fox
il hypothetico-deduction is not an accurate description of scientific
activity then certain assuriptions that have traditionally been made about
the instructional utility of the model need careful recondideration.
Another point around which such an examination might xrevolve is the imr
structional utility of hypothetico-deductioan, disregarding whether or not
it is an accurate description of scientific practice. It is this secoud
point which would appear to the more useful, and indeed more critical
tact in such a critique, foxr if a model of inquiry has drawbacks as a
model for instruction then it ought to be dropned, regardless of its accuracy,
or inaccuracy, as a description of modexrn scientific nractice.

Before proceeding any further it is laportant to clearly deliniate
between a descriptive model oI inquiry and a prescriptive one, It is

true that most philosophers would not object 1if{ their analyses led to some

sinall reforms in the way scicnce is done but this is not their primary
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concern. The emphasis is genorally on accurate description: A description
which in turn allows one to better understand scientific practice. The
philosopher is generally motivated by analytic concerns and there is
always a striving for a description which is moxe illuminating of the
structural aspects of science than previous ones. As this description
becomes more and more complete it may indeed develop into a theoxry of
science which will then cnable us to better underxstand science, but
not necessarily the products of science. Also it 1s important to rememberx
that a theory of science is neither necessary nor sufficient for doing
science, To some philosophers this situation is not an ideal one, and
indeed the literature is “ull of philosophers bemoaning the situation,
7he only difference of opinion is among those who feel that the fact
scientists are so little interested with philosophical concerns is
illustrative of the bankruptcy of philosophy, while others feel that
the situation is illustracive of the bankuptcy of scionce.? At any
rate most philosophers would agree that the philosophy of science has
relatively little impaci on science itself, ‘"hus current descriptions
of science play only a minor role in helpin; scientists go about their
tasks and to assume any more would make one guilty of both arxogance
and ignorance. . Mocern pliilosophy iu primarily descriptive in
nature whether one approves of the situation oy not.

“he situation in education is quite di’ferent, Dy giving the students
a model of inquiry, no matter how loosely structured it may be, one is
engaging in prescriptive behavior., Dy giving the students a theory of
science, or a theory 4f inquiry, the tcacher becomes an advocate of
that theory. He is stating that a student ought to utilize such a model.
The subtle nature of this act makes little difference, In advacating

this a value judgment is beingz placed on a certain model, or way of



knowing. The teacher is saying thac this wodel is vworth utilizing and
this 1s very diffewrent Jiron simply creating a logical reconstruction

of scientific practice., "o describg a set of procedures, as one does in
the case of a philosophical analysis of scientific practice, is primarly
an empirical act in that, at least in principle, one can ascertain
whether or not the description is accurate, Indeed a great many of the
current debates in philosphy are over the issues regarding the accurcy
of dcscription.6 Education though is generally concerned with the
nrescriptive uses of inquiry, and the focus is on the learning, and
uzilization, of a given set of methodological procedures. This pre-
scriptive action necessitates that the consequences of advocating a

aiven inquiry model be carefully examined. In using hypothetifico-deduction
we ust gerutinize what hanpens when the description becomes a prescription,
this model was originally intended to be a logical reconstruction of
scientific practice and when we use it in the classroom we are putting

a burden on ghe model that i.c may or may noZ accept. Before determining
that though one must examine the accuracy of the description. It is
wiomatic that a descriptive model be accuraze. Uhatever else is re-
quired of a logical reconstruction of scientific inquiry it is of
critical Importance that i be accurate; i.e,, 1t should be an accurate
description of what the scientist does. If it is not then the model

is of little use except as a subject of conversaition amongst philosophexs
o9 science.

ilo matter how hard one might attempt to describe scientific practice

one can never be perfect, Abraham leplan, in The Conduct of Inquiry,

2 .-

refers to this as the diZlerence between logic-in-use and reconstructed

logic. Logic-in-use is what a scientist does, while reconstructed
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logic is what the scientisz, oo some other individual, says he does,
The goal is that reconstruciud iogic be congruent with logic-in-use,
but there are any number o7 reasons why the two may not be the same.
The most obvious problem is that few scientists are really accurate in
describing what it is they do, As Enstein used to remark, "If you wish
to know what a scientist does; watch him do not listen to him." Another
problem is that logic-in-use tends to become idealized and the edges are
swoothed in the writing of the final research report, This forever
obscures the logic-in-use,

One of the major criticisms against the hypothetico-deductive
model has been that scientists really do not feel that it describes what
it is they do, Indeed, as vas earlier discussed, most scientists would
agree that the entire field of philosophy ol scieace is presently quite
renoved from actual scientific practice, That this 1s considered to
be both a justified and serious criticism indicates that the descriptive
function of scientific logic is of some impoitance, Thus, one of the
functions of philosophy mus: be an ever contiauing effort to bring
reconstructed logic into greater congruence wiih logic-in-use. If one
desires to be critical of scientific practice it is imperative that
one criticize what it actually scientific practice and not some mythical
conception of it,

In education vhen we discuss the utilization of inquirxy models it
is not critical that the pedogogical inquiry model bLe absolutely re-
flective of scientific logic-in-use., An accurate description of
scientific practice is really not that critical foi an inquiry model
in the classroom. Indeed, one could even asi: — "Description of what?"
There is really no practice which we wish t5 duplicaZze exactly — unless

of course one desires to manufacture junior level scientists., Thus,



the task of formulacing a classrom model o7 inquiry must begin by deciding
what it is that students should be able to do, lLnow, or feel, as a
result of utilizing a model of inquiry. The tacit assumption of wmany
of the inquiry programs formulated during the 1960's was that they
were to model the achievements, and procddures, of the sciences.
Indeed one writer went so far as to say that "a method for judgement
should be scientific . . . .'"0 The ﬁé:shii of science expressed by this
writer is not only total but also amazingly uncritical. The problem is
that even today too many neople accept the idea that "the social sciences
and social studies. . . are in large measures indebted to the physical
scientists who have accomplished the developmental work on the
scientific method,?

In many respects both of the above expressions were a result of
an uncritical acceptance o. science. It was assumed that all people
should be able to utilize “the' scientific method as a mode of reasoning.

£ never seemed to occui to educators that a procedure that was

developed to malite accurate predictions possible wmight well be inappropriate
for use in classroom situfitions where the goals are cuiie differenc
from those in science. It is hardly reasonable to expect that the
tasl: of youngsters is the production oi new and reliable knowledge.
..ather, it would appear that what the objective is to develop a set of
procedures whereby the students can develop a set 97 critical thinking
s'"ills that will better enable them to deal with problems they might con-
front. If the hypothetico-deductive model oI inquiry can do this then
fine, if it happens that anothex model is more elfective then so much
the better, It is really o7 little importance thaZ a pedagogical model

of inquiry be an exact replica of scientific practice.
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At any rate we must first consider the major reasons for the
utilization of inquiry tactics in the classroom. Here a return is made
to the vague item of critical thinking skills, This generally would
include such items as whether a student is able to judge whethex or
not a given conclusion follows from the data offered; whether a certain
line of reasoning is ambiguous; and being able to determine if a given
generalization is warranted.10 Essentially these items can all be
embraced by two basic statements. First, we want the student to make
bold condectures, and Secondly the student should severly test these
conjectures. How effective an inquiry model is in engaging students in
these two tasks is the criterion by which one should select a given model
of inquiry. How well a given model describes scientific inquiry is
unimportant. What is needed then are comparisons of different inquiry
models regarding how effective they are in getting students to propose
and test their conjectures, (llot for instance, a comparison of inquiry
with expository teaching, or simulation games.) If another inquiry
model is more potent in the achievement of such skills then the case
for dropping the hypothetico-deductive model becomes even strongexr
since, as was just pointed out, the major reasons for using inquiry
center around the aquisition of critical thinking skills, not the
acquisition of knowledge. IlMost of the empirical reseaxch which has
been done with the hypothetico-deductive model has been done in com-
parision with non-inquiry procedures. This includes lecture and ex-
pository styles of instructior.. There has been little comparison done
between the hypothetico-deductive and any other inquiry models. The
major reason for this lack of comparison is that different models of inquiry
have never been used in instructional settings. Thus, any research of
this type has been impossible. The question as to whether one nodel

has greater potency in helping students acquire certain skills goes
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unanswered because of lack of comparative opportunities, Everything
is modeled after hypothetico-deduction., TVha® little variation there
is between the worl: of ilassialas, Tenton and Goldmarl:;, is relatively
minimal, They are simply variations on the tazae of hypothetico-deduction.,

The model of classroom inquiry advocated by Dewey has been widely
accepted not because of its instructional utility but rather simply
because it appeared to be a model of scientific inquiry. The major
problem has been that since few can quarrel with the success of scientific
achievement any model based on scientific procedures is generally con-
sidered to be a very good one, This aura of great achievement not only
entraped educators but algo a great many others, Social scientists,
for instance, have been attempting to model the physdcal sciences for
number of years now with whaZ many claim is little success, 1In this
respect the methodology oI :the puysical sciences has acted as a siren
lady for a great many neople including educators, A tremendous amount
of elfort has been expended in attempts to utilize the same procedures
which have produced tremendous advances in our !:nowledge of the physical
world, The interesting quesiion remains: [hat results might have developed
in education, and the social sciences, had a different methodological
course been followed?

Since hypothetico-duduction has come to represent science for most
people it is this wwdel vhich is at the heart o7 all of the inquiry models
advocated for classroom use., nather than deal with all of the
variations it might be best at this point to simply examine the basic
foxrmat and its attendant problems in some detail, In its barest form
hypothetico~deduction calls Ior the establishment of a particular
predictive statement from a general hypothesis which is coupled with

anothex statement giving the initial conditions, 7his single predictive
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statement (an hypothesis) is ecceptad, at least for a tiwe, as true.

The next step is to devise an cuperiient, ox a series of observations,

to determine whethex or not this prcdictive statement is true or false,ll

If this original predictive statement turns out &o be false then the

hypothesis is disconiimmed or dropped. If the predictive statement,

after examination, or experimentation, turns out to be correct then the

hypothesis is considered to be confimmed (bu: not true) to sowe degree,
This problem of confirmation,and disconfirmation is not an ecasy

one and one that needs to be dealt with furthex., A voint of some

controversy has developed around the notion of a single disconfirming

instance. It is worth noting tha: on some occasions a single disconfirming

instance will not be suificient cause for dropning, or rejecting,

the prediction., lLather, one must examine the data, or event, to see

whether the event or data in question is merely an aberation ox

whether this disconfirming instance does indeed mexit further con-

sidexration, This is a laysiax notion of soxts and an approach which

scems to have eome merit siace essentially we aze deeling with the

problem of prior probabilities, Thus, if in the past there has been

a considerable amount oi data generated in support ol a given hypothesis,

or set of hypotheses, a single disconfirming instance would not be

considered sufficient to cause rejection of the hypothesis. The

hypothesis would continue t> be held to have some degree of confirmation,

although perhaps less than befi_e the disconfiming instance was

discovered. The more complex problem arises though when one encounterxs

confirming instances of data, [f the deductive statement that was

gonerated from the hypothesis turns out to true,wae do not consider the

hypothesis to be verified. Iadeed, no number of conZirming instances

can completelyveri.; the hynothesis, Complete vesification is simply
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not obtainable, %he bes: that snc can do is to have an hypothesis which
has received a high degree oI confiimation, bu% a® the same time no
degree of confirmation can be of such a high level as to consider the
. ” 12 4. . . . .
hypothesis fully confirmmed, ~his point is an imnortant one, especially
for teaching-learning situations, and one uwhich has been largely overlooked,
7The reason for this situation was first pointed out by David Hume,

lle exnlained in Enquiry into Human Understanding that there was simply

no logical basis for assuming that the future will be in any way similar

%o the events of the nast. Ia other words, thexe is no logical basis

for assuming that unobsecrved cases will resemble observed ones., The reason
for this is that | | v:ac has happered fmposes 1o logical resurictisn
on vhat will happen.”l3 Thus, as llume puts it we have a very basic problem
in predicting knowledge,

Let the couxse o things be allowed hithertb- be ever so
regular; that alone, without some new argument ox inference,
proves not that, for the future, it will continue 8o,

In vain do you pietend to have learned the nature of bodies
from your past exrerience, Their secrei nature, and con-
sequently all their effects and influence, may change,
without any chanse in their sensible cualities. *his
happens sometimes, and with regazd to some objects:

Uhy may it not hacpen always, and with regaxd to all
obJtcts? Uhat logic, ulst process of argumed§ secures you s
against this suppostion? ily practice, you say, relfutes my
doubts, BuZ you mistake the purport of my question.

As an agent, I am quite satisfied in the point; but as a
philosorher, wheo has sowr chane of cuviosity, T will ani

cay scepticiim, ¥ want o lexrn tha Ivandaiion o &hily
inference,*™

As the ouontion is posad here the problem is essentinlly ona of

justifying conclusions concerning unobserved pl:ensuena or concepts.,
Given that one has 'established, or highly confZirmed, a certain con-
clusion according to the acce>ted cannons of scientific justification,
ul5

on whot grounds may we ace2)t this conclusion as embodying knowledge.

"he.. the teacher has the student apply a scientific method, it usually



done so in anticipation that the scndent will cain new knowledge, at
least new for him, {hat David lume ¢id was 2o point out how difficult
this process actually is, “he student, and indeed the scientist, finds
himself in a situation where it 1s extremely difiicult to legitimize
his knowledge claim,

the student, or again the scientist, can act on the basis that the
future will resemble the pasz, in which case he would be acting only
on a psychological basis though not a logical one., 7%he logical
problem remains, Thus, the problem really has two parts; a psychological
one, and a logical one. The fact that induction cannot bLe justified
is a logical problem, The fact that we act as i induction has been
Justified, or act as if the future will resemble the past, is a
psychological response., *his response does not thoush in any manner
solve, or even resolve, the logical problen of induction, This inductive
problem is even more important in the context oi teaching, where the
researcher may not be as tough~minded as nced be, ox where the resultls
are not severly examined by a Ffriendly-hostile veer groun., It is all

too easy to verbally accent the notion tha% one's hy)othesis is always

o~ - - -,

tentative (to a greater o lesser degree) but inwardly feel that one is
totally correct, Indeed, this is exactly the position of many students
in our schools,

Of course in princinle the student may very well acknowledge that
his hypothesis is only highly confirmed, as osposed to being true.

“he problem is that the gtudent usually only asrees in principle, lie

acts as if the hypothesis were true. Actually one could argue that this
is a psychological problem aad this may be true, bul: nonetheless the
origin of the problem is essentially a logical one., As was pointea

out earlier the logical »roblem of induction is olten times dealt with



in a psychological manner, but this does noZ lessen the magnitude of the
logical problem. It is simwly a way of dealing, or coping, with it,

A psychological response cannot solve a logical problem. Any new inquiry
model designed for instructional use must dcal with llume's problem in
some sort of logical maanex.

Another basic problem with hypothetico-deduction is that of hypothesis
generation, The hypothetico-deductive model tal:es the hypothesis as a
given, As the late lI.I). llanson pointed out it is lile a recipe for
cooliing trout, All of the recipes found in cooliboolid assume that one
already hasAtrout. In some cases it may very well be necessary to first
o fishing and catch one., Philosophers have discovered that a con-
vienent way of surmouatins this problem of hypothesis Joxrmation has
been to hold that hypotheses formulation is a psychological problem,
no: a logical one. “hus, the hypothetico-deductive account of science
not only does not deal with the problem of hypothesis forxrmation, or
the logic of discovery, bu: also insists that a logical formulation
cannot be created. ilosz modern logicians have only described what

one does with a hypothesis after it is proposed.16 *’his approach is

being challangedaln philosonhy and 1" 1s soneching which aﬁ& pedagonical

model of inquiry nust deal with since ‘teachers cannot assume brilliant

flashes of insight on the part of all studeais, as many philosophers

assume is the case with scientists. There must be some sort of procedural

guideline for the development of hypotheses: llot cuidelines in the

sense of a set of steps, bul rather guidelines in the nature of a

reasonable procedural ouiline that aids students in developing hypotheses.,
A third »oint in this pnrocess of hypotheses formation that must

be considered is that ¥, , . the process of fabricating a hypothesis

comes after a study of al least some part of the {ield with which it deals,

i

ul?

)
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“his seems obvious, but is too 2ilan forgotten. leaci.cic in an effort
to create problems which studenie can inquive la:o too olten forget that
students generally begin wich a rather different lknowledge of the field
tha:. =+ teacher, “his has fairly significant ramifications and
these will be discussed shortly, but for nou the point is simply that
"hypotheses are never concelved ab initio, arbitrarily, or independently

of any logical process o7 discovery."l8

Pather, they develop out of

past theories or patterns of facts and are gencrated from some body of

data which the investigatoxr hes in internalZzed. % his could be a body

of data collected in a previous experiment, or it could even be a

conplete conceptual oxrganization, The point Leing that neither perception

nor hypotheses forxmatisa is a totally free act, I: might be going too

far to say that onec secs only whst lie wishes to see, but likewise it

would be too naive 7y say that ore seces exactly what ewists. The very

fact that hypotheses grou aid develcp through a theory-laden process means

that researchers, and studeats, Lave already developed a certain amount

of affection for a hypothesis upon formulatin; 1Z. Anyone who believes

that they are a strong enough individual to resist ithis tendency would

do well to read the coniroversies over ilewtonian mechanics or Ensteinian
e ) - -

rhysics. ‘he cliché that the fects detemmine the truth or falsity of

an hypothesis is siuply fthat ~— a trite chichg. The history of science

offers numersus examples vhore in reality 1t appears that the hypothesis

determined the facts and da:a that were gathered. ‘“The more one woris

wizh a givea hypothesis th2 iwre this hypothesis becomes the master of

the data. 1Indeed this is uha's point in the Structure ok Scientific

Pevolutions. There are tiaes in all sciences when a paradigm, or

developed theory, conlirxols the typse of data, and research, that is done,

vhis paradigm contyrols the questions that one asks as well as the
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hypotheses that one formulates, ‘.hus, we have a situation in the
hypothetico~deductise model ol iaquiry wheie it is held tchat hypothesis
formation is extralogical, or at least alorical, but at the same time
we find that it is actmzily a heavily theory-laddan nrocess which
directs not only the questions we ask of a situation, but also has a
bearing on what data is considered important. Indeed Dewey calls the
hypothesis "the guiding idea.“19 The problem is that the hynothcsis acts
all too well as the guiding idea, The students direct all their research
and experimentation towards the proof of this hypothesis and the inquiry
s already heavily weichted upon the formation oi an hypothesis, The
students immediately begin thelr search loolin iox nositive instances,
These are often similar to rasdlicited testiuonials; they become a
special case oZ pleadinn,

‘the problen is chat “any such preference for verification . . ,
120

is bovnd to weisht the scalee is favor of the theouy. "It 1is

i e

easy ko obtair coniitmations, or verification for nearly every theo - if
bl

we look for cunfirma::ions."zl “his compulsion Lotx proof is a very strong
one aot only with studeats but also with scientists. Indeed, many

gstudents, as do many scieatilsts, come to cherish theixr hypotheses

- - an -3

more chen they regearch them, A very basic reason for this Is that too
o7ten students, and teachars, have falled to considex the speed with which
they embrace the Iirsc vcasonable hypothesis that malies an appeavreance.

As a little effort 1s cdevotad »roving this hypothesis one develops an

even crcater affection towands it; an affection which giows geometrically
over time and efforz, The dagvee of impartiali~y tends to lessen and the
degree of convictisa suxrounding the tentativeness declines even fuxthex,
It is of sowe iImportance that this process sccurs at the very time one

is attempting to test an hy»rothesis and at a time when skepticism



O

ERIC

Aruitoxt provided by Eic:

-17-

should be greatest, It is easy to exhoxt that the students should remain

ovpen and constantly be ready o reject the hypothesis, but this is seldom
succesaful, Thus, any new model of pedagogical inquiry must deal

dircctly with the problem of hypotheses formation and at the same tine alleviat
the problems which cause the hypothesis to becomz something which

rust be verified, or confiimed.

There is also a third problem which is seldom raised in the literatuxe
and 1t is that ts vposit an hypothesis to a problematic situation is to
assume that the problem can be solved.22 The unstated nature of this
belief makes it even mo:ie dancerous, In a way this confidence that all
problems can be resolved ig testimony to owur great faith in rationality,
Indeed Dewey's definition of incuiir states this belief rather clearly.
He defines inquizy es ''. . . the controlled or directad transformation
of an indeterminate situaiion into one that is so determinate in its
congitituent dictinctions a2ad reiations as to convert the elenients of
the oviginal situation ints a unified wnole.”23 The stress in all of
his writings is that inquixry grows cut a problam Zoxr which scme egolution
is needed, This would appeax to Laply that one: a nroblem is felt then
one isﬂadmitting that Lt iincapable of solutiau;ié "his 13 an unstafsd
assumption wiicl. appeaxs tioughout the literatuwie on inquiry in the
classrcom.  The consequence of this assumpiion is that the attempt o
nyove the nypothesis becoaes moxe of a test of the stuceats' skill

noord
£

thar-a test of the given hysothesis, It is small wonder then thac
scudents gravitate rowards ceitein hynothesee. Thexe is a feeliny

thaz it wust worl out. The sovice of this aseumption stems both Zrxom a
vary Zimly entrenched faith in rational behavior and thought, while

anothexr part of it seems to ve dexived from pure op:imiswm, At any

rate this belief is sometning which students find vexry frustxrating
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to deal with., A failure tn validale one's hypoilesis, or auy hypothesis
for that matter, is scca as a feilure in one's ability., “If I cannot
arrive at a satisfactory rational solution v a problem then the fault

must lie with me:"

At leas® this is the way mauny students seem to react.
What we have perhaps is a logical iwwdel creating a psychological state,
Inquiry becomes a way of testing one's problem solving abilities rachex
then being a way of attempting to solve problems.

Thus, there are three basic problems wi:h the hypcthetico-deductive
model of science as a nedagogical inquixy wodel, ¥First, there is a
racher significani problen surrounding the natuze of hypotheses formation.
If one maintains tha: the forwation of an hypothesis is essentially an
alonical event there is liitle kope for the creation of teaching
strategies for helnins studen:s create hypothesis to problematic
situations. This leaves one resigned to the fact only students with
cxcative abilizias, oxr thosa given to flasnes o7 insight, will be able
to be productive inquirexs. OGecondly after the student: develops the
hypothesis (assuming he does) the problem ba2comes one that it acts as too
strong of a guide fox research, Students develop too much of a vested-
intexrest in prov%sp the hypothesls trgs. The hypothesis bg?omes a
challenge to orove rathe: ;a3 an idea about whicih one maintains a
detachcd neutrality., A third point, and this is tied to the second one,
students tend to rejaxd any degree of confiimatioa, no matter how small,

o8 proof of the truth of their hypothesis, “here tends to be a rather

j& 9

dogmatic approach regarding the natuwe of tha concluslon.

Thus, we have three rathex sexious pxoble.s wi.:h hypothetico-deduction,

any one oL wulch should Zorce a serious considertion of the pedagsogical
applications of the model, <“he limitations would apjear to be of such

a nature that instructional technique cannot overcome them. Tndeed,
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this has been triuc veloxe gad almost cvesr Los.: o wrticle contains a
nuwber ol suggestiouc fox deaimns wiEn . ~ooblams.  “sually they referx
to the need c¢o have stude Lg bilul crewclvely aud remain open to dilferent
vossible solutions o a problem. Somclimes these vork and on other
occassions they do not. Uhat T a&a susgesiing hexe is that such things

are sctually psychologiczl pand-alds for logical »roblems. It may well

be nwore productive to consider che construction ol a new nodel than €2

worll with Hypothetico-deduction any longe:.

A LULTIDPLE VRO SIS CORRABOTAVI/E IUQUILLY 1iCUEL

A Logic of Discovery

In developing a new inquiry .wodel the obvious place to begin is with
the first problem, ~hat is, vhut does a logic o discovery look like.
Tt is also the most difficulk problem and { do not intend to solve
it at this point. It is enouch &nv now to s.efich out the directions that
a wsolution might eventually tal.e, though it would be an understaiement
to say that much wori remains in the developwmenZ 57 a lopic of discovery.
At the same time thouch the wox'i of the lasi decade does indicsate that
such a logic 1is possible, something Carna) and ..efch.abach, umwng others,
once held impossible.25 .

a Ay a L L] ot
It is important at the sulset to distinpuish between two statrmients:

1) reasons for suggeSting H in the first place, and
2) reasons for accepting any hypothesis H.
7The second point here raises the question as to why a student even sugges:ed
H as being possible in the first place. This is not the same as asking
why he decided that L wight be possible. It may very well be the case
that the two utilize quite different types of logic and that the

reasons for suggesting M would never allow for the confirmation of H.

ERIC
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The question here lsbwhat nigne scms ol these types of reasons be.

One type might/;;alogical 1easoning.25 In this situation the student
would be arguing thet X, since ii. appeare to very similar to all of the
other X's he has known, then verhaps in similar situations,. X will behave
the samc way as all other X!s. An example might be drawn from a sociology
class where the student sunzests that because Japan is an idustrialized
nation, as is the U.S,, tnere is u great likelihscz< that it has z system
of social classee. What the student is doing in essence is naking an
inference that if A, 3, and C exist in both the U,5, and in Japan and
D exists in the U.S, D must exist in Japan also, <The argument thus
is that if X1 X9, i3, always exist in togethex tiien .j; is also a common
element, It is importunt to note that I am not using the term analogy
in the manner which would suggest that an adalogy is the same as an
analogous oI &p iitarpretativa model 9f a theory or for the theoxy.
lather I am using the tesx:a only In the common garden variety scnse
of analogy,

The important poini is that an argument such as fthe one where the
hypothesis posits the existence of a social class system in Japan is
essentially different Zrom the data needed to coniina such an hypothesis;

- ah ¥ ar
data which might either con’izm or deny the existence of such a class
system. The sctudent could point to an unending number of similarities
between the J,S. and .Tepan but he would still not be confirming his

hypothesis; i.e,, Japan has a system of socilal classes, The hypothesis

will need to be confirmed jn a way other apalogical rcasoning.

This is what is meant as the difference between the reasons for

suscesting H in the first place as an hypothesis and the reasons for

accepting H as an hypothesis.
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Another example of a pussible losic of discovery might be where
the student argues that H is a possible hypothesis on the basis of
symmetry.27 This principle is often applied in L& ~larsroom., It is
where one naturally assumes that the hidden part oi circle respmples the
part which one can sece, Students seem to reason on this basis a great
deal in their history classes and what is proposed here that such inferences
be exploited as a means of encouraging students to develop the bold con-
Jectures mentioned earlier, An exanmple might be where the student makes
a conjecture that the United States is stcadily declining as a world power.
The U.S. began as a colonial nation and rose in less than two hundred
years to be the premier world power, It appears that the peal: has been
reached in this process and we find ourselves in some new relationship

with the remainder of the world. What we have essentially then is a curve

with years on one &:is and world power on another,

I'd
7

-’ /
World d
Pover

e

av) L ¥} iy
Years *

Thus one could argue on the basis of symmetry, that within about one hundred
and fifpy years we will no longer be a world powexr., This approach is
essentially a rational way to develop hypotheses, It should be obvious
in this example that one could never seck to prove the argument on the
basis of symmetry, but this in no way rules out the fact hypotheses
cannot be developed in this mmnnes.

Still a third reason that a student can have for suggesting & as

23

an hypothesis is on the basis of authority. In fact, I would suggest
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in most classroon sicucitions chig wz ¢hat o.lcten hapweas., The student
suggest a particular bwpothesic i.oceuse i1t supports the ideas of the
teacher, o3 theilr parencs, or any cihes authority, An example here would
b2 where a student argucs that tne frontier played a dominant role in

the development of the Unitad Stuates because Tuxner was a prominent historian.
The axjurenl  might be that since Turner is a famous historian his theory
must be right, One cannot become the paramount figure in a field by
positing false arpuments, The student here is awguing from a basis in
authority and not from data and reseaxrch. *“his is obviously not a

correct strategy for confimainsg an hypothiesis, but a: the same tine it

1s a very plausible argument for suggesting the tesiing of Turner's
frontier thesis. Indeed the stature of .wedriclk Jackson Turner has been
werhaps the reason ithat 8o iuch has been written on the frontiex:

It is always a good idea to take on the biggest name in a field. Thus
offerin; or formulating =a. hypothesis on the basis of authority is a

very reasonable process., I can easily be seen that one cannol prove

a hypothesis on this basis; at the same timz though il is a very reasonable

basis for sugpgesting i in the first place. lus, once again, the reasons

For sugpesting i are quite different from tche reasons for accepting H

Py an 4 aty

as an hypothesis,

A {ourth type of reasoning may be simplicity.29

A student sugnests
K as a possible hynothesis simply on the basis that it appears to offer
che most unencumbered e:iplanation to a puzzling situation, anomolle, ox
problem. An example of tiis might be the argument that a guaranteed
annual income would be a Lad idea because it would destroy any incentive
to work., This is about one of the simplest iceas that one can formulate

against such a social policy; thus, it can become a hypothesis that merits

further testing. ¥The process by which one develops such an hypothesis
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is hardly a brilliant flash of insizht, or a creacive leap. In fact there
is nothing mysterious and paychological about g theory, or hy.othesls,
that 1if you give people woney they will not worl, .uather it is a very
simple non-involved response to a question concerning social policy.

Once again this is hardly going to provide one with a rationale for
finally accepting 1I, but that is exactly the point being made here: The
reasons for suggesting il may be quite different from the reasons one

might nced for accepting H,

This is not to argue that discovery is a purely logical act, rather
it is an argument against the purely subjective and ps;chological theories
of discovery. These very familiar, and important, aspects of discovery
come all too quickly to dominate all of oux thinking. It appears in
many cases to have led to a cuphoria with highly pennissive attitudes
towards any creative esperienca. Education embraces this notion of
creative euphoric es a weans of developing hypotheses all too readily.
Devey believed tha any hypothasis occured shontaneously; it just
seemed to pop up or spring ints being, ". . . Che idea jusht comes
oxr it does not come; tha% is all that can b2 said. ‘Chere is nothing
intellectual about its occurrence.”aqn Hunt an’ ‘eicelf write that the
process of "Thinking up' a hypothesis nuts (&) straila on the iwagination

and hknowledge of studenta."l

As they go on it beca.ues clear that they
see the process 52 hyvocucses developuent ag aoxe 5.7 an laaginative process
slLa.. one wiich involves l.uouledge and sl:iill, Tileed they maintaln that
the wore unimaginative a group of students is . . . the more assistance

- 22
they require from a teacher."”

that the earlier Zouxz »oints have atte.apted £o do is provide a beginning

poin: ac which worl. can bezin before the concept oi discovery is lost to

<))
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the psychologists forever, and in this respect the | ;jel presented

here is different from the hywothetico-deductive model in use today.
Perhaps a successful stratzgy might be for a teacher to develop materials
in such a way tiat a studenit comes to suggest hypotheses on all of the
various points usuggested, That is, a student would be asked to suggest
an hypothesis on the basis of simplicity, another on the basis of analogy,
another on symmetry, and yet another on the basis of an authority. This
would serve the purpose of deveioping a wider range of ﬁypotheses than
are presently developed under the psychological basis of discovery, as

well as perhaps allowing for the training of a student in hypothesis

development skills,

.iaultiple-Conpeting~llypdotheses

This trings us to the second problem which was raised in the first
half of this easay: The way in which a given hypothesis directs any
research effort, 7his is not always a bad thing and in fact one of
the functions of the hypotheses is to give direction to one's research,
The problem is that a single hypothesis usually does this all too well,
1t is important to remember that an hypothesis is always developed within
a givenlzbntext; no hypothesis is ever developed fn a vacuum,and it is™
simply naive to believe that a student begins foxming hypothesis de novo.
The process whereby a student develops hypotheses is in a very real sense
a theory-laden one. The student begins the process with a background that
is already formed;and when aslkied to develop an hypothesis,he will fommulate
one whic.. fits this background. 1Thus, rather than challenging his beliafs
this very first step in a traditicaal inquixy model generally tends to
allow for the reinforcement of ideas the student already holds. This,

some will argue, can he avoided by a skillful teacher. Perhaps, but



the teacher also brings a bacligi: id, corplete with preconceptions, to
the classroom, and only if che student and be teache: have opposite
theories will the opposing views be compared.

In this case perhaps both parties will allow Zox the testing o iheir
ideas but even so there are still only two hypothesus, or alternatives,
to a given problem. Both sides of course believe their hypothesis to be
the correct one and direct all their efforts towards the validation of
their own hypothesis, The result of such an inquiry is generally seen
as a situation where one person loses and one person wins, Inquirxy then
becomes a game. In either case cach individual comes to generate only
one hypothesis and research is only done along one avenue, and done in
such a way as to prove the hypothesis corwrect,

One way of circumventing this problem is to force the individual to
generate more than a single hypothesis. Thus, there will be an emphasis
placed upon the nced to search for alternative explanations which should
reduce the vested interest that a student has in proving a single hypothesis
correct. If a student is allowed three, or pussibly more, different

alternatives then there is little need to prove one particular hypothesis

right, Thus, a student's research should be much noze open and wide ranging.
I} )

an a A

"o return to the example used earlier in the paper, the student is no
longer soliciting testimonials for his product, but rather he has a
nwaber of different products, any one of which it is equally rewarding
to sell.

The attempt in such a situation is to get the students making bold
conjectures: Conjectures vhich in many cases will relute experience and
ignore perceived regularities. In the past the reasonableness of new

ideas has been stressed and this has been done at a cost to new ideas.

g
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It is essential that teachers and students venenver that "all acquired
knowledge, fzné7 all leurning, coassste of the nodification (possibly
the rejection) of some fomm of knowiedge, or disposition, which was

.
thexre previously . . . .+-~ In this new wodel i: is essential that

the students develop every possible type of explanation for a
problem, or question. No effort need be, or should be, taken to

curtail the range or types of possible explanations

offered, The taslk at this point is solely onc of provagatiov, Once

the student begins to develop multiple hypothesis the invesiigicion takes
on a fuller demension, A single idea, or-hypothesis suggests a single
direction, With several hypotheses several directions are suggested,

The lines =f demarcation suriounding an investigation become erased

while the types of possiblc outcom29 are greatly increased. 1In-essence
the scope of the investigation becomes more complex,

Some might argue that they have always advocated the formation of
several different hypotheses and find lititle new in this model, The
difference is that in this nodel the hypothesas ace to be competing,

That is, they are to be formulated in such a way that no two can be con-
sidered s2:ii-d atthe sawe time, In order for onz hypothesis to be
verified the others will have to be proven false, tlultiple-competing-
hypstheses should be structuved in such a way that the verification of
one necessitctes the falsity of the otherxs, The students rather “has
proving an individual hypotiesis must seek to disprove all hypotheses,
Jervification is no longer the goal that it was uwith hypothetico-deduction.

A related problem tha: occurs too often in schools, and could perhaps

be minimized with a multisle-competing-hypotheses Cormulation scheme

ig the notion that one idea is as good as another, :his idea is 8o
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obviously false thai it shsuld really not be a problen. lionetheless, it
is a problem and one tliat could even develop wich the use of multiple-
competing-hypotheses, Giaply because several differvent ideas are put
forth does not imply that they have equal merit. i.ather, it means that
these ideas have not becn disproved as of yei. One hypothesis will
eventually sarvive over the others, That ip, one hypothesis will offer

a wore cowplete explanation, ox a more accurate prediction: The determinacion
of whicH of the various hypotheses will do this is yet to be egteblishecd.
Thus, judgement is, fox the woment, suspended as to which is the moie
accurate. It should be stressed though that this is not the same thing
as saylng that all hynotheses are equally good answers: Only that

prior to further testing, all hypotheces awve equally plausible.

Before proceeding any jsurther it is necessary to elaborate upon just
what is meant by the teru awultiplc-competing hypotheses. Basically it
refers tv hypotheses which are constyucted in such a way that if one is
true then the osther(s) must be faise, 1t is, or should be, logically
impossible for more tlz.. one nypotiiasis to Lz correct. Tor erawple in
the discussions that wexre held regarding the shape oZ che earth one
mizht have come up with the #ollowing hypotheses:

Hy: The woxld is spherical in shape.

(1)

HZ: The world is flat and two demensional in shape.
One could come up with moze but the point can be made easily with these

two. If Hy is found to be highly confirmed then K, must necessarily

be false; it is logically iupossible for the world to be both f£lat and

s.herical az e sa.e tiue.
Another example might be developed from a political campaign. 1In
1972 a student could have developed several competing hypotheses regarding

the nominee of the :<ewmocratic party:
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I, Seaator Humrarzer will be the noninee uf the Democratic
nacty fuw veneluent

H2: Seuator Ja~iison will be the nouinee of the Democratic
(1) party €or Yresident
-y

H3: S2nator {icGovern will te the nominece of the Democratic
party for Pvagident

gt Senator lushkie will be the nominee of Democratic party
for President

Still others might be added but these four will serve our puipose as
examples, liamely, only cne of the above can be Lrue; and if une hypothesis is co
7iveed the others rnust be false. It is logically impossible for more
thai one to be confirmed.
This ig quite different from simply stating a null hypothesis.
A null hypotheses states ihul Uy ly false; it tells us nothing regarding
the condition oZ the othex "ywothas2s, Ia a nultiple-competing-hypotheses
model we awna f-zevagiid L. the viwa seciect o4& prbbable results anc
not in a single case, useturning Lo “he example of ihe shape of the earth

a null hypothesis would simply sta:e h; or noc il;. Testing would be done
on the basis of seeking to disconfism the null aypotaesis, which in effect

would confirm one’s hypothesis., In the model beins advocated one is

dealing not with null hypotheses, but with differcnt competing hypotheses.

“he major difference ig tha: instead of working with only one hypothzses

at a tima, the students are working with several competing hypotheses.

This is very significant Zor it nuts the emphasis on the generation of
differant ideas, or solutions rather than on the secling of a single
possible solution to a given problen or question. In hypothetico-deduction
the student has already cormiited himself, at least to some extent, with
the formation of an hypotnesis. In this new model the student must

remaln open to the existence of a large number of possible solutions

to a problem. The process of inquiry quite simply is 1o longer centered

around the 3oal of proving one's hypothesis.
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After the studene Las formulatld as many jossible competing hypotheses
as he can, he is ready to be,in tlie noxt scane in this inquiry model,
The important thiag is ziat this stare is a poively deductive osne., When
onc uscs the term deduccion in education ciher2 is a n2ed for explanation
since in the past few years there has been sore sort of holy connection
between iaduction and the idea of good teaching. Indeed, gnod teachinn
and the term induction have become synonomous in many <iicles., Tale

L

Jore

has meant thet deduction hag becomie a terimn synonomous wich inferior,
not bad, tcaching end this 1y most unfortunate. The inmportant thing to
remember 1s that a deductive argument is one in whiuh th2 conclusion

follows necessarily from the promises of the avgument and at the sanc
L)

e coon s 4 , . .
tine is non-ampliative in nacuze, In the avcumenis being constructed
in this medel the hynotheses becsme the promiscs and the conclusisa
of the argunent s the consequent. nf the hypothesis,

It is fron the hypothesis, uhich is but a tentative idea, and one

witich has not been justified in auy way, that the co.slusions or

35

deductisns are draun, liexe sne of the hypothesis sormulated in the

previoug section 15 used as au cuanrle,

(I) The Uozxld is flat and two demengional
It is only pousible to go from A to D
in one direction,

The immorianc thing here beire chal bath arrusents axe deductisas fron
. (8] bl )

the original hyvoilieses, and the 2si.clusion [ollovs logically frow the

prenise or hypsthesis,
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Testing and Eliminatins hypotheses

After compleving the deductive arjument for each of the hypotheses
the student is ready to begin testing his conclusions. Here is where the
areatest break comes from the hypothetico-deductive model of inquiry, for
rather than looking for confirming data the student must look for data
which will prove his conclusion false, Tor instance in (X) above the
student must prove that it is possible to go from point A to point B
in opposite directions, If it is possible to prove this then the con-
clusion of (I) is rejected, At the same time the premise of the argument
must also be rejected eipce in a deductive argument the truth of the
conclusion is logically linked to the truth of the premise. At this
point it is important to remember thet the premise of the argument is
also one of the several hyt:th~ses we earlier formulated.

This idea of locating datez which proves an hypothesis false is what
separates this model from hypochetizo-deduction. In the hypothetico-
deductive model the student was culy requirsd to demonstrate that his
hypothesis was a possible explacat.xi and wao supported by some data,

Any classroom teacher can testify as to how thesc points were stretched
in practice, That the process generally lacked a cexrtain amount of rigor
would Le stating the cacz aildly, The only reason that most students

had for rejecting their hypothesis in hypothetico-deduction was the
persuasive force of the tecacher's argument acainst it, which may have
Leen a:rmenz2d by the acgumenis of other studeitts in the classroom.

The whole arguient in hynothetico-deduction is based on the notion
that some standard exists u-oa which knowledgze, coriect knowledge
that is, is measured, It is also assumed that _eople, or investigators,
will agree ultimately as to what this is., Campbell in his little book

entizled Vhat i8 Science discusses the idea that science 18 really that
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body of knowledge, or judgements, zboat which there is universal

agreement., 6 A great many othexs would agree with his position, and

indeed the definition does have some mexrit, The nroBlem is that it
describes a social convention agreed to by scientists;and as a group of
individuals they are very demanding before admitting agreement vit. another
person's, or even their own, judgement. This is part of the socialization
process that one experiences in becoming a scientist, A process which
students, needless to say, have not experienced,

Neither do students exiibit the friendly hoctility that s.rrounds
science, Science has what Jerome i.. Ravetz calls a built in guality conrol
mechanism.37 Attempts have been made to duplicate this whole structure
o% norms, along with a systea to distribute rewards and sanctions, in the
classroom, llo attempt rcally appears to have been successful, The basic
problem is that the depree to which students require a fellow student to
substantiate his hypotheses, has been vastly overrated. The process
worzs rather well when one speals of scientisis <~ especially scientists
who are secking the same set of career rewgrils, ‘“he process does not
worl: quite so well with students in the classzoom, In an effort to
turn students into junior scientists it seems to have been forgotten that
they are not junior scientists., Students ave not hostile towards each
other in the same way that scientists are. (Anyone who doubts this hostility

among scientists need only rcad The Double lelix and compare Watson, Crick,

et, al to his own students.)

This lac! of a structured social systeir regardingz the testing of
hynotheses, along with the reality of David liune's critique of inductive
reasoning means that some new acithsd, other than proof, must be developed.
The casiest procedure is i3 simply concentrate on disproof, Rathex

thaa having the student conceatrate on what kind of iafommation would



prove an hypotuvuid courest ae s#-ulenszs saceid asl: YWhat Linds

of data will piove an hyrothesis fo.s2?" This is perhaps the greatest
departurc frxon the conventional model of inquiry. Whereas previously

gtudents vere xequirad uo gearch out data which would support their hypothesis
nov the reverse is vequirvad: The student needs Lo locate data which

will disprove the hypothzsces,

The way one goes about this is to seek data whinh will iavalidate
the consequences formwulated in the previous stase. Lor iustance, in
(I) 1f a student uere able 2o locate data vhich demornstrates that it is
possible to lcave point B in opposite dircctions and still arrive at
point A, he will then have nroven the hypsthesis falsz and have one less
hypothesis or possibility :o deal with. This contiwnues until the student
is left only wich those hypstheses which cannot be disconfiimed. These
hypothesces, »x hypothesis, “lius constitute a nogsible answer to the
original problaxi. Oue caan .1y have biypotheses which have not yet
baen dicconfiimad. This is &« crucial aspeci of che model. It st
be kept in mind that the entire basis ifux scelidng seaniuiion of the problenm
at this point does not centor avound problem resoletisn, but rather
eround hypothesis climination. As one hypothesis arter ansther ig
elininated, the focus is cauncentrated on feuer and jewer possible
explanations for the oirisinal problen.

This is an inportant nart of the rationale #or chie use of ruiciple-
competing - hypotheses. Vith this model cowriect answers, or cven
veriiied solutions, du not eiiige, at bes: vhat e siéudent is loir
with are a sct of hypotheses, ox Yy-athesis, waich ke has been unable
to refute. If two remainm then theve eiist tus tentative answers-

both cqually possible., <his is designed to innress upon the

ERIC
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students the tentative nature ol lncwledre, Wi2a the student had only

one hypothesis it was aluays uasy to sinply jatellectually accept

the notion that one's conclusicn was tentative but at the same time
psychologically accept it rather fimaly. TLasically this psychological
recponse allowed for one o avoid the logical problem. If, on the other
hand, a student is confronted with two hypothesis that cannot be disproven,
then it is almost impossible to admit to having solved the oripinal

problew in any final sort of way.

Actually one can never reach total confirmation vwith the hypothetico-
deductive system of inquiry eithex, but this does nol amean the ecudents
really accept the tentative nature of knowledge., It is simply too
difficult a concept for many necople, not only students, to aucept. An
eliaination process is, by co.parieon, fairly straisht forward, Thus,
the elinination of hynothoses shiould have a fairly significant impact on
the whole manner in the vway a student rcacts to the nature of knowledge,

~ather ",

viewing knowledse as something which is fafrly certain, or
at best slightly tentative, hz should come fo view empirical kaowledge
as that which has not yeit been proven false. ‘he ybiquitus quest forx
certalnty might come to be renlaced by a more probiag mind, .lo longer
is it certainty that one is looking for; rather i: is knowledge which can
wizhdtand repeated efforis to disprove it.

one 57 the majox problems with falsification jig that it is not
as psycholically comfortiny as is proof. There is a feeling of achievement
which exists with proof: A feeling thai may not exist with a theory
constructed around falsification tThe problem is that one nust choose
between a theory of inquiry which &s realistic and powerful or one which

provides psycholosical satislaction. OIf couzse the choice is not really

tha: slmplistic but nonethcless one should not select a model of inquixy




-

on the basis of the psychological comfort it gives to the user. One
must select a model on the basis of how effective it is in helping
the student acquire knowledge, and a: the same timc be prepared ¢, xeject
or modify, previously acquired knowledpge. 'All acquired knowledge, all
learning, consists oI the modification (possibly the rejection) of some
form of knowledge, or disposition, which was there previously. . 38
Thus the best pedagogical approach would be to select a model of inquiry
which allows for the development of a skeptical attitude towards
knowledge, If there is nothing like absolute cextainty in knowledge,then
it is best to prepare students for such uncertaiaty,

Jur propensity to look out for regularities, and

to inpose laws upon nature, leads to the psychological

phenomenon of dosmatic thinking or, more generally

dogmatic behaviox: Fle expect regularities everywhere

and attempt to f£ind them even where there are none; events

which do not yield to these attempts we arc inclined to

treat as a liind o7 ‘background noise'; and we stick to

our expectations even when they are inadequate and we

ousht to accepyt defeat, '3
This is what falisfication is designed to ba:tle against, The
idea that things exist in a unchanging form with a binding set of re-
lations is simply not true, llonethless a dogmatic nature, or attitude,
allows for the constructioa o7 just such a axtifical world of certainty.
“his unrealistic concepiion of acquired knowledge is what must be balanced
against the psychological discomfiture of falsification. Students should
learn to live with ¥ uncertainty and the schools should foster
programs which allovw the students ' , , . to invenl’ and elaborate theories
which are inconsistent with the accepted point of view, even if the

lat exr should happen to be highly confirmed and generally acceptcd."("o

'y

Another advantage of the multiple-competing hypotheses model being

advocated here is the different demension such a model gives to the



rescarch effort. In hypothecicy 4ueductioun the siudent is asked to
locate data which would land suppor: to his hypothesis. This is

very similar to the carlier example »f askiig a rerson to go out and
locate unsolicited testimonials in favor of a new product. No matter
how bad thd product is a couple of people can be found who think it is
great. Likewisc no matter how bad an hypothesis is students have always
scenmed to find some data uvhich backed them up. In many ways this goes
baclk to the earlier problem of cherishing an hypothesis mere than
rcgearching, it. It is sinply too distressing tc gise up the only hynothesis
that one has. It is preferable tc locste sone (any) rcasons for believing
that onc has been correct all along rather than simply starting all

over again. That studeats icact this way should not be suprising -

2 great many scientists have done likewisc. The point to keep in mind
with a rwultiple-corneting hyscthesis - falsification model is that by
elininating an hynothesis the individual is actually making progress,
Given the situation if A or T, and B is clininated osne only has A
remaining as a plausible sitvation. ilothing is lost, rather something

is gained. The choice 2.} possible explanation has been narrowed.

This is what is neant by zed cing the range 52 passible alternative
hyrotheses. One igs able to do this fairly casily because of the specific
nature of the daca necessary to disprove the hynothesis. With the sldor
hypsthetico-deduceive style of énquiry one would nerely attenpt €3

locate information which would prove why the hypothesis would

be corredt, This type s5£ infomration is all too casy to locate. Thus,
another problem with hypochecics~deducsiion is overcoae vith nultiple-

conpeting hypotheses.
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SUMALY

In positing this new nodel of inquiry the assumption been made that
a pedagogical inquiry model nced not necessarily be an accurate re-
flection of scientific inquiry. Basically.we require different things
of the different madcls. In a pedagogical model we rwust expect two things
the model: TFirst, it should encourage students to make bold counjectures.
Secondly, it should also anc2urage students to severly test these
sane conjectuxes., To the ce:zcent which any rniodel does this better than
the traditional hypothetico-deductive one, it is the model of choice for
school secttings. An argument uwight be made that these two criteria
would also hold for a scicntific iiodel of inquiry, and indeed it may be
true, but a full consideration of this issuc would add considerable
length to a paper that perhaps is alrecady ©oo long. The argument
here is basically that & nul:iple-conpeting hypotheses model will allow
for bolder conjecturcs and wwre scwere cesting of these conjectures than
docs hypothetico-deduction. 1o the extent which this is true then this

new rodel is an advance.

of
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