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ABSTRACT

This study prssents the case that a shift is needed in the
type and situation of sducational research in this country if
pragmatic knowledge of educative processes within schools is to be
discovered.

In Chapter One the importance of experimentation in normal
socience follows a desoription of the rational, empirical and
pragmatic philosophical approaches to knowledge and eriteria to
distinguish educative processes. It is then suggested that the
methodologies of the cognitive theorists and experimentalists,
illustrated by the work of J. Piaget and the principles of
peyehologieal testing, statistical inference and experimental
design, should be combined in the scientific analysis of educative
processes,

in Chapter Two the importance of concepts in the transamission
of valued knowledge is illustrated by experiments on the effects
of maturation and experience on concept development, Ressarch
designed to isolate causal variables in the transmicsion process !
is deseribed and a study suggested for teachers who wish to ineresse |
the effectivensss of the transmission of valued knowledge. This
involves the tazonomies of Bloom and Piaget being used together, to
give content and construct validity to pesyshologiecal tests.

Research to test the fsasibility of a soientific investigation
into the transmission of valued knowledge within @ohools is given
in Chapter Three. This involves the use of a pre-test post-test
with control group design and a standardized interview o gather the
data. The data is processed using the analysis of covariance, and
hypotheses ars tested to deteot if changes in conseiousness can be
aseribed to experiences arranged for the pupils. In conelusion 2
it is suggested that teachers become sducational researchers to
improve the effectivensss of the transmission of valued knowledge
through discovering pragmatie knowledge of educative processes
within schools.
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'CHAPTER _ONE

THE SCIENFIFIC ANALYSIS OF EDUGATIVE PROCESSES

Individuals in Britain experience eleven ysars compulsory
schooling from & life expectancy of about 70 yearel. This denial
of freedom may be justified on the grounds that it is in the
individuals interests to bedome educated. If e teacher is seriously
‘aauoarnaﬁ to prove that the experiences he arranges for his pupils are
in fact educative he will need knowledge of educative processes. To
clarify what is meant by knowledge of educative processes, criteria to
distinguish processes ag educaitive and the rational, empirical and
pragmatio philosophiocal approaches to knowledge are described below,

Edueative processes may be distinguished as involving the
transmission of gsomething worth while %o those who are committed to
it, some degree of gognitive perspective which is not inert and
gertain procedures of transmission are ruled out on the grounds that
they lack wittingness on the part of the pupil®, When a process has
been distinguished as likely to bs educative the researcher has the
‘pxohlam of discovering knowledge of the progess.

The concept of knowledze has several interpretations and the
pragmatic approach is selegted as more appropriate to solving the
problems posed than the rational or empirical for the following reasons.

The ratinnaliat3 accepts mathematics for his model as the truths
are general and necessary and may be established by deductive chains
linking them with self evident basie truths. The empiricist accepis
natural science as the model where naturasl phenomena are revealed by
experience and not disclosed by intuition nor are their inter~
relationships derivable from self evident axioms. The pragmatist
stresges the experimental character of empiricsl science putting great
emphasis upon the active phases of experimentation. I am using the
jidea eof axparimantation4 not in the derogative sense used in many
institutions meaning to treat children as guinea pigs for any innovation
that comes along but treating the experiment as the only means of
settling disputes regarding educational practice, as the only way of
verifying educational improvements and as the only way of establishing
a cumulative tradition in whioch improvements can be introduced without

the faddish discard of old wisdom in favour of inferior novelties.
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To solve the problema of proving that experiences are educative
and discovering oonditions which optimise the effective transmission
of worthwhile knowledge one must learn something aignifiﬁaa%z about
the world. 'That is one must do more than operate logieally upon
basio truths that appear to us self evident and we must go beyond
reasonable gensralisation of observed phenomenal patternms in our
past experience. For these reasons and the faot that experimentation
involves the active transformation of the environment in a manner
diotated by leading ideas put forward in response to problems and
direoted toward the resclution ag_th&aa‘yxﬁblams,'thn pragmatiatuis
sonsidered most likely to dina&v&f & solution to the problems above.
This ohoioce must ultimately be desided as all questions of seientifie:
theory are settled by finding out what theory best fiis the knowledge
dissovered by experimental rcsaarahﬁu

‘How this knowledge may be discovered may be unéexaﬁuaa by
eongidering what is meant by normel science and the methodologies of
two major theoretical orientaiions in psychology, the cognitive
theorists and experimentalists. A ¢ase will be presented later %o
show that the two methodolgies must necessarily be combined in the seien—
$ific analysis of educative processes. ; ‘

Normal smianeaéﬁaaua regearch firmly based upah one or more past
seientific achievements. This fact-gathering researech makes a claim
to empirical knowledge partly because it involves &iseaverx through
progesses of contreolled inference. The facts gathered may be aﬁaaaifia@
as those whioh past achievemenis have shown to be partioularly revealing
of the nature of things, facts concerned with the &;ﬁaéﬁ comparison
with prediction from theory and those which attamg$ ﬁu articulate
theory. whenmyj‘meang in all empiriecal sciences ﬁha smpirical
formulation of determinate relations between a set of variables
in terms of whieh‘a fairly extensive class of empirically ascertainable
regulari@iaa ean be explained. :

The pxagmatia theory of knowledge invelves the mxn& aa aﬁkivaly
solving problems and siresses experimentation as part of the
validating ﬁxﬂeaaszq The two methodologies concerned with the




mind aa actively solving problems and experimentation, are connseted
with the cognitive theorists and experimenislists respeotively.
 Cognitive theoriets’ are concerned with the developmental
changss that ocour in thinking snd concept formstion within the human
organism, whilst the experimenialists have attempted to @avalap a8
goienoe of cognitive abiiity baszed solely upon quaﬁﬁifiabla
bakaviwunw The latter have used standardiged a%jaetive tuaﬁu; ‘developed
sap&iakiaataa experimental éﬁsigma and statistical aaalya&a but failed
to giva ﬁuaguivnﬁal answars 1o thﬁ quesjions to which they were directsd.
it is kmp@d to show later thit these two methodologias muet
necesssrily be combined in the ssisntific analysis of eduscative
processes ‘after the methods sad finding of J. Piaget’ are contrasted
with the prinociples of psyohological testing and statistical inference
used in an experimental study into raa&aug ﬁ%anaaw&sia
~ The diseoveries of the aagnaﬁavu theorists led by J. Piaget
may gupport the ﬁlﬂiﬂ tk&ﬂ they huve offered a unified comprehensive
tnsexy‘ef menial &avalwyw&nt in the normal ahil&g. Theix methodolog;
amy&aaiﬁam obeervation, cuesiioning and verbslisation af ahiz&rnn in
8 naturslistic setting. A brief deseription of some important idess
of Pisget on the development of soientific thinking including those
of msohems sod operation, precede soné data, the stages and the
olassification of the légical operations at the stage of formal thought.
A schema'l ia & cogaitive structure which has reference %o a |
class of similar sotion sequences, these sequences of necessity being
strong~bounded totalitisa in which the constituent bebavioursl
elements are tightly interrvelated. Concepts, deseribed later, vefer
to osognitive structurss not necessarily linked %o asotions, whilasb
sohemad pefey to the wotor squivalent of s system of relations and
olasses, ¥hen cognitive sotions are arranged into olose-knit
totalities, with definite strong structures they are called operations.




Piagat9 classifies soientifia_ihinkins into three stages with
sub~stages within each stage. In stage 1 although ochildren
demonstrate by their behaviour that they know how to aect in the
experimental situation sometimes successiully, they never internalize
* their aotions as operations, even as oconcrete operations. By
eontrete operations he means agtions which are integrated with other
agtions to form general reversible systems, The conorete operations
distinguish stage 2. Reasoning is through olass inclusion operations
. whioh allow the systematic distinotion between 'ALL' or 'SOME" by
means of the reversible addition A 4 A' =B, B - A' = A, which
implies A is less than B. As a result of this operation the pupile
become sensitive to contradiction and by co-ordinating two classes
perceived as distinct can formulate a double entry table which allows
relational operations. The pupil's logical apparatus can be viewed
as composed of concrete class and relational operations. In ocontrast
propositional operations which distinguish stage 3 from stage 1 and 2
consist in combining verious empirical associations on which _
multiplicative classes are based in all possible ways. This type of
thinking is believed to give rise to both the deductive capacity for
demonstrative reasoning and the experimental capacity for the isolation
of the relevant variables as each one may influence the end result,

The data, stages and classification which follow illustrate the
method and some findings of Piaget and Inhelderg. The subject's
task was to predict the stopping pointe while varying the sigze and
weight of the balls and to explain the observed movement. The
researchers took the assertions and tried to reduce them to logical
formulae to see in which cases the subjeois reasoned through
arrangements of classes énd relationships and inkwhioh cases they
used propesitional operations. The assertions have been separated
from the stages and sub-stages which Piaget believes charaoterise
the assertions as an example of how difficult it is to decide using
linguisitic eriteria into which stages the assertions should be placed
ag in many cases language remains implicit and the subjeoct does not
disentangle the details of his inference.



FIG. 7. Conservation of motion in a horizontal plane is demonstrated
with a spring device which launches balls of varying sizes. These roll
on a horizontal plane, and the subjects are asked to predict their
stopping points. '

A (,5 ;4)_tries to prolo.ng, or to stop the motion of.‘the'ball by framing yap (10 years), referring to a zone of dispersion of about 20 cm., says
it with his hands, which are placed parallel to it without touching. of one ball, “It is too heavy to go any further” [than the extreme point]

Sometimes the small and sometimes the large balls are supposed to g0 but at the same time “it is t00 light” to come to rest before the zone.
the furthest, the first because they are light. and the second because C -

they aré-heavy, but when a heavy
it's too heavy.” P '

BREI (6;4): “Will they all go the same distance?”—“No, there are
some that will go further.”—“Which ones?”—"That one” [small wooden
ball].—“Why?”"—“Because it’s smallér.”—“Are there others which will go
further?”—“That one [also a small:wooden ball], because it’s smaller,
and that one” [large, copper].—“Why that one?”—"Because it’s bigger,
and ‘tkat one [large,.aluminum] because it’s big.” We ask the child
to show where these four balls will stop and he answers: “There [7-8
units for the small wooden balll, because it’s smaller. That one [large,
aluminum] there” [13-14]. The small aluminum ball is also placed at
13~14 as is the small copper one; the large wooden ball at 5-6 “because
its’bigger, and that one there [large, aluminum, at 19-20) because it’s
big. This one here [small wooden, at 24] because it’s smaller.” It is
evident that the small ones are expected to go near or far [from 7-8
0 24] because they are small and the large ones near or far [from 5-6
to 19~20] because they are large. Next we ask for explanations, which
we find similar but with a certain note of finality about them: “I¢ didn’t
get very far because it didn’t have a flag.” '

MEY (6;8). The little wooden ball “won’t go very far because it’s
small.”—“And that oneP” [large wooden ball]—“It can’t go very far
because it’s big.” Then: “The two big ones will go less far because
they’re big. . . . The three little ones won’t go as far as the big ones.”

PIR (7 ; 6): “Some of them will go further than others.”—“Why?"—“This
me will go further because it is big and that one less far because it is
small [the first one is put in motion]. It’s less far than I thought.”—
“Why?”—“Because it’s heavy.” : o

vic (8 ; 0): “The big one will go further because the little ones have

more weight.” And “that.one won’t go as far because.it’s big, heavy,

ind made of iron.”

gaL (8 ; 3): “The big ones won’t go as far because the little b_nés are
ighter.” When a ball comes to rest close to the starting point: “It’s
because it is heavier than I thought” and, comparing a small copper

ball to a large aluminum one, “They go to the same place because they

have the same weight.” ‘

10R (8 ; 6): “This one [large, aluminum] will go further becaus@.itais
heavy” [force itself is tied to the weight]. She rolls the copper ball “It
doesn’t go as far because it is small.”="And the other?”—"I didn’t push
it hard enough.” Next the large wooden ball: *Ji will go all the way to
the bottom because it’s light.” .

one does not go far, it is “because maL (12 ; 3):
' | [spring] hard” [experiment]. “So, why didn't it go further?”—"“Yes,
[ but it’s a bad stretch [plane insufficiently smooth]; it won’t go so far.”

“For a ball to go far?”—“You have to pull the trigger

cuap (13 ; 3) predicts that the large ones will go further because they
are heavier. After the experiment, he reverses his explanation.—“Why
do the light ones go further?”—“It depends on whether there is wind.”
—“What?"—“I’s the wind [ = air] that stops them from going on.
When there isn’t any wind, the light ones go far because nothing stops
them.”—“And the heavy ones?”—"I don’t know.”

MEeT (13 ; 3): “The air keeps it back and it doesn’t go as far.”

pEV (14 ; 6) from the first experiment [large wooden ball]: “It stopped
because the gir resists.”—“And this one?” [a small wooden ball, pre-
diction].—“I¥’s about the same, but the ball is smaller: there is less re-
sistance from the air and it will go further.”—"Is it the same for all of
the balls?”—“No,  the bigger they are, the stronger the air resistance.”
—“And for the small, heavy one?”—“A heavier ball takes off less easily,
but goes further because it has force in itself” [weight = forcel].—
[Experiment] “So?™—“That comes from the surface and the friction.
The resistance varies with the substance the balls are made of: the
wood is rougher, it scrapes more; the metal balls are smooth and will
scrape less.”—[Experiment: -small aluminum and large wood.]—"Air

resistance is proportional to size and weight [1].”~“And if you com-
pare this large aluminum ball with the small brass one?”—“Ohl No,
they take off with the same force. Only air resistance and friction come
into play. . . . This ball [brass] is heavier and there will be more
friction.” Conclusion: “And if there were no air resistance, the bali
would continue to roll.”

RAS (14 ; 4) “Theoretically it should go to the end, but it's completely

~ illogical” [he means by illogical that which is contrary to the facts o
- direct experience]. Comparing a small and a large ball, he says again

“The friction is less for the little one. Air resistance also plays a role
Theoretically, you would have to move it in a vacuum.”

pESB (14 ; 9): “If you send them off with a push of the same sirength
# [resting point] depends on weight, friction, and volume.” Next, h
doubts that volume plays any role, but in comparing a small and
large ball, he says: “The small one will go better because it has les
friction, less air resistance.”“That’s all?”—"If it’s truly horizontal.”
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Stage I. Absende of the Operations Necessary for

an Objective Account of the Experiment and the
Use of Contradictory Explanations

he very young subjects react to this experiment as they react to
ie problem of floating bodies (Chap. 2)—i.c., with a group of
recausal predictions and explanations possessing certain regu-
rities but mutually contradictory: the light balls will go further
ecause they are easier to set in motion and the large ones because
ey are stronger; or there is Ar_iq{,-r'notion without force (the force
siding in the moving body .ox the force of the mover) and the
otion stops of itself by extinction of the force imparted by the
itial push, by fatigue, or by.a tendency to rest. .
The contradictions among the predictions bear witness to the
sence of any law in the child’s mind. His explanations do not
hieve a greater coherence but relate all types of motion to a sort
animated force. . o

Substage II-A. Attempts to Eliitinate Contradictions
and Corrections after the Experiment

though the conservation of motion may not always be seen (the
otion is regarded as being due to a force in the Aristotelian
nse, and the cessation of movement is spontaneous) and al-
ough the predictions are based on variable factors (false or .
rrect), henceforth there is a certain internal consistency in the
sertions as well as in the utilization of experimental results:

But the difficulty with an explanation in terms of force, such as
ed at this level, is still that of reconciling the force with which
he object is launched with the force of the moving body and
nder conditions when the latter is heavy and when it is light.
In spite of the effort to eliminate them, a residue of contradic-
»ns is left from the fact that the heavy balls have a greater force
hen in motion but are less easily set in motion, whereas the light
ies have less force but are more easily launched.

Substage 1I-B. The Begmnmg of the Reversal of
the Problem in the Direction of the Causes of '§§ow-
ing Down o

1e explanations used at this level are not different from the pre-
ding omes, in spite of the increasing but fruitless effort to wnify
e factors. However, since the child is increasingly sensitive: to
ance variation in the results, he exhibits a tendency to reverse
e problem and to explain the causes of the slowing down rather
an the cause of motion. He is not aware of this tendency. ¥fore
rticularly, little by little weight ceases to be perceived as a
use of motion and comes to be thought of as the (indirect) cause
the balls’ coming to rest. Moreover, to the extent that subjects
«derstand that the variability of the stopping points is due to
e factors of volume, weight, and force of launching, they are
ore likely to think that weight and volume have a braking effect
d even less likely to maintain that light weight and small size
e causes of the prolongation of motion. These two kinds: of
sertions seem to be equivalent; the following will show that this
not true in the least: :

~even here the

0 -

‘ -
This kind of assertion shows ¢learly that the subject tends to
invert the problem of motion. But he is that much less likely to
In particular, be thinks of the air as promoting the motion by
current backlash (dvrireploracit) rather than as an obstacle.

§ Substage I1I-A. Explicit Reversal of the Problem
of Motion During the Experiment

The great difference between this level and the preceding ones
is that from this point on the objective of the explanation is re-
versed; the problem is no longer to understand why the ball
advances but what blocks its movement at a given moment.

As we have just seen, this reversal begins in substage II-B, but
unconsciously. In contrast, although at first the III-B subjects are
preoccupied in their predictions with motion, the experiment
immediately leads them to focus theit attention on the catses of
the balls’ slowing down or stopping. Thus, for these subjects the
cessation of motion is no longer a positive state, the repose or
aim of movement; instead, it becomes a negative state which
must be explained by the intervention of new factors working
in opposition to the positive state of motion.

Thus, starting with substage III-A, subjects touch on two
causes of the cessation of motion: friction (terrain) and air resist-
ance. :

Without doubt the progress involved in reversing the explana-
tion is due to the need to unify nascent formal thought. Since
neither weight nor volume are causes of motion and (in contrast

to explanations based on this conception) the ball goes further in
proportion as it is both small and light, it follows that there is
no simple cause for the continuation of motion. But it is more
difficult to acknowledge multiple causes for motion itself (which
may be considered the prototype of any simple phenomenon)
than for the factors relating to the cessation of motion. However,
re the siibject -begins by looking for a unified explanation.
He does so in spite of having seen the spread in results and chance
fluctuations,. which themselves were one of the reasons for his
reversal of the question. That is why he does not succeed at first
in this néw lirie of attack. Time after time he fails to determine
all the relevant variables simultaneously. Thus, cxap discovers
the factor of air resistance but fails to think of the friction for the
heavy balls.'MAL does the opposite, etc.

§ Substage I1I-B. Conservation of Motion

Finally, substage III-B leads to the fundamental explanation
which results from the reversal of the positions taken at substage
III-A: the conservation of motion by inertia. It should be said
that all of the subjects do not solve the problem. Naturally, cul-
ture plays its diffuse role here. (Society had to wait for Galileo
and Descartes}:\!yith the “intellectual mutation,” as A. Koyré called
it, which resulted from their discovery.) But for certain subjects
the rediscovery of the principle of inertia seems quite spontane-
ous, whereas fOr others there is, at lea:st, a personal reconstruction
of what they liad learned: |~ ../ |

),‘
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The. protocols show that the reésonf_ng which leads to the con-
rvation f’f motion is extremely simple and is furnished in the
ost explicit form by pev. The first stage consists of establishing

e causes of the balls’ slowing down or stopping. If we let p be
¢ statement concerning slowing down or stopping, and let

7, 8, t, ete, be statements of friction or air resistance, irregu-

rities of the

e track, of an eventual lack of (perfect) hotizontality,
c., then: o Lo e

’

(1)
Inversely, at the second stage the subject asks himself what
ould be the result of the negation of all of these factors, this
gation implying a corresponding negation of statement p, that
slowing down. This is equivalent to the assertion of the con-
wation of motion: RIS

pO(gvrvsvev...).

, (7.?55 o e o Df). -_ o . : (2)
It is interesting to compare this form of conservation, which is
ecific to formal thinking, with numerous concrete forms of con-
rvat_igxﬂwholes, lengths, weights, etc.; conservation of volume
\d surface area imply formal thought only because of the pro-
rtions). In both cases, conservation is achieved because of the
le played by reversible operations (reversible by inversion or
gation). When a modification arises as the result of the experi-
ental actions, they allow a correction to be made for it by a
ansformation in the opposite direction (and thus a return to the
il transformation). But in the case of concrete thinking this
verse transformation, even if it occurs only mentally, is of the
me order as experimental modifications which alter the system
\d could in fact be carried out by the subject. For example,

e transformation of a stretched-out section of modeling clay can

> annulled by pushing it into a more compact mass, for what the
ject has gained in length it has lost in thickness. Thus it is pos-
ble to restore it by actions involving inverse modifications.

In contrast, in the case of the conservation of motion, opera-

onal reversibility occurs at the mental level only and does not
respond to any transformation which can be realized in full
v the subject even in a laboratory situation. Even if one could
iminate all the causes of slowing down (though it is in fact
npossible), one would still have to make use of an infinite athount
¢ space and time to verify the principle of inertia completely.
evertheless, the substage III-B subject manages to discard
entally the causes of stopping by thinking in terms of what is
eoretically possible (but which cannot occur in fact) or, in

ons.

ther words, in terms of purely hypothetico-deductive: implica-

! |
.
Having done this, once more a: reversible operatica—(1) and

(2)—suffices; here it is the counterposition (equivalence of pDgq
and §Dp), but in this case it rests on the double megation of

(pvqvrv...) resulting in (p.g.7. .. .) (thus of p or q or

7 .. . resulting in neither p mor g mor r . . .) and of p result-
ing in p. R ‘ . S

One may, if one wishes, say that this reversibility comes back
to the famous principle tollitur causa, tollit effectus, but on the
one hand in order to eliminate the causes in the particular case
the subject must think in terms of what is theoretically possible;
on the other hand, since these causes cannot be eliminated in fact,
the operation amounts to inverting an implication to give its con-
verse by changing signs. Thus, the subject is proceeding on the
basis of pure implications and no. longer on the basis of trans-
formations which can actually be effected.

We now see both the similarity and the differences between
the several forms of conservation: all are based on a group prin-
ciple (which is qualitative or logical before becoming quantita-
tive or metrical), but conservation may be achieved either by
concrete operations of classes and relations 4 (or at an even earlier

-stage'by the integration of parts into a whole object) or, as at the

formal stage, by the use of interpropositional operations alone.

¥
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_FOR _THE STAGE OF

FORMAL OPERATIONS

Propositions to Indicate

P 5 Symbolic Relationship Between Twe
1 Representation Onaration Variables p and g
]t - | Either p is tru is
- s oo P is true or q is
+ |0 PavRIvRL Disjunction true or both ars true
010
o | + P g Inverse of (1)
Conjunctive negation |It is neither
+ |0
P q
010 Conjunction Both are effective
O * L] —-—— —c
. -~ pavpavpe q Inverse of (3) Either p is false or q is |
Ul ‘ | Incompatibility false or both are falge
*« * — S —— h °
o+ pavpavp 4
Impligetion P implies q
2124 q g
T 0 Inverse Implication p does not imply g
 Converse Implication |g implies p
v Pa , .
9 10 Inverge of 7T g does not imply » |
= :
] O |
0 _| T | paved Eguivalence P is equivalent to g
T pavpd Inverse of § :
0 Reciprogal Exolusion |When p is true ¢ is false |
tlo -
v
t o PavR 4 = P Independence P is independent of ¢
O + Ll O A
pavpa
o | 1 Inverse of 11 p is not frue
¥+ - |
PUvVPq = G
0 [ O Independence g is independent of p
0|0 _.__
I pavpq
‘ Inverse of 13 g is not true
+ + g meoe D VL
T Pavrpavpaveq
vt Tautology p is independent of q
0|0 '
Pavpavpavpeq
0 | 9O i Negation None of these cases ogcur
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The above methodolegy and discoveries of the cognitive theorists
may be contrasted with the methodelogy of the experimentalists by
considering the prineciples of peychological testing, statistical
inference and experimental design used inm a study into reading
standardsa, ( ‘ S

. & psychological test is essentially a standardized and objective
measure of a sample of bebaviourrs? Standardization implies
uniformity of procedure in administering and scoring the teat. The
shjeaetive evaluation invelves primarily the determination of the
‘relisbility and validity of the test in a specified situation. The
reliability of a test can be measured using the consistency of test
secores betwesn one administration of a test and the next. One
method of determining the reliasbility uses the internal consistency of
the test by whioh each item is considered as assisting toward the final
rank order to a degree dependent on its own variance. A high
reliability in the measuring instrument is important when one wishes
to attribute changes in a dependent variable to another variabls
in&@pandan# of the measuring instrument. = A test may, howsver, be
relisble bub fail to measure what it is yequired to measure. This
property of a test is its validity, and predietive, concurrent,
content and construct validity have been éistinguiahudqu Predietive
validity asks if test soores predict future performance and its
prineipal use is for selection and classification decisions.
Goncurrent validity asks if test scores permit an estimate of a present
performance and is used on tesits intended as substitutes for less
convénient procedures. Content validity asks if the test gives a
fair measurs of performanse on some imperiant set of tasks and is used
for achievement tests. Construet validity asks how the scores of
tests oan be explained psyobvulogieally and this is used for desorip-
tions or scientifie research. The imperﬁanga of content and
gonstruet validity for psyshological tests used to investigate
-educative procssses will be discussed in Chapter Two when it will be
svggested that Blﬁam’slé taxonomy applied to ithe conceptual develop.
ment of a subjeet and Piagat’&g clasgification of psychological
development should be applied together in resesrech designed to

isolate causal variables in educstive processes.



