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> y o \Introduction o R . o ~ s -
f Lo For the past ten- years there has been a lot of interest in teaeher

"education throughout the Western world. In most countrles ref&rm plans
- ‘ o were developed and to a certain degree implemented. In a sense this trend
K ‘ ' parallels the growth of the educatlonal s¢iences, which has led to high

r expectatlons as to théir poss:ble contrlbutlon to the 1nnovat10n and the

"

.o cpthlzatlon Qf school education, Already now there are signs ‘of dlSlllU'
sion however. Some people only feel that the expectations ran' too high,

. but others doubt the possible impact of the actual science. of education on
school practice. “This contraposition also exists in comnection with teacher
education. For some teaching is an art and hence it can only be “acquired
through experlence. Although the gist of this viewpoint is certainly

) true,wwe are convinced that a science of education can contribute substan~ -
‘ tially to teacher education. In-this respect we agree with a recent statement -
by‘Gage (1978 p. 18) : "In teaching, where the artistic eiemhnts are un-
questlonable, a scientific base can alsé be deVeloped"‘ In this paper we

will 31Ve some arguments éupport1ng this position. ,

:

Y ~ . - N R 4 . .
Some faulty contra-argumentg ' \ S

N N A . 'Y { )

K » N
One of the findings of a recent lnvestigation on the cognitive processes

underlying pre-interactive and interactive teachxng behav1our is, that the
. teachers studied in this project, do not functlon psycliologically according -
. . to current models of the teaching-learning process as they can be found in
‘moat‘current textbooks on educational.psychology (iowyck, 1979). Such a
S , * finding could be used as an argument against the‘uae-of these models in
. . teaEher education. However, it-.is not a valid argumenft, because the teachers
. concerned were never trained to use such'model as a guide for planming and

~

carrying out their instruction. Statged mére generally, the value of concepts

- and principles set forth by educational gciences cannot be refuted by ?
referring to existing practices that are not based on these principles in the

: ;v first place. . .

&
# . :
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. ) Hang\of the present doubts about the possible impact of educ!tlonal

N

X .sciences on ehanglng and 1mprov1ng practice find thelr oragln 1n the
o \'”%ather negative results of the RDD-strategy (Research deve10puent and
* diffusion strategy). As it well- known this strategy,. borrowed from
1ndustry and agriculture; represents a top-down model of 1nnovatlun‘
Redearch is done at the " unlver51t¥ on the b351s of research results
P educational materials are developeﬁ and flnally the products of this
developmental work are dlssem1na£ed 1n pract1ce‘ Bush (1975 p. 9) the
. \forumr director of the Center for Educgijﬁnal Research at Stanford, has S
commented on this strategy ‘as folloWws ‘T"Qne serious defect in the old
system was that the unlver31ty was con81dered to be the producerx and .the
schobl the consumer, of research. gdfortunately, this pattern did not work
satisfactorily for a variety of reasons : partly because the research was
not useful, partly beﬁguse Lt has not been translated into a form that' was
helpful, and partly because the ugers had not been adequately con31dered
1n the de51gn1ng of the: aterlals . However, the\faet that this strategy
‘falled 1s nﬂ reason to throw the useful’eontent of a sc1ence “of education also
- ‘ \overboard Heanwhllef/ther strd&egles have been set forth, which take
¥§ ’ . better account of the spec1fre features and the complex1ty of the school

P»

."u.‘ world . N o ‘:"»' N . . . .

A final argumeht‘relétes to the recurrent conclusion of research reviews

wr\eﬁt ‘Quﬁ“t the rea@lrs of a serles of’ studles are contradictory. and inconsistent.
i\';.

?hls applles in partleular al;o to research on teaching. Referring to

+ \“9

txamplgd of such revrews Gage (1978, p. 24) wrltes that the concluslon

uentioned -above is often drawn overhasty. He demonstrates that a more

- e

- ;horouih,analy31s and a comblnatlon of the results of a number of investi-

»

f%etrons can yield more ‘consistent trends. Besrdes at the 1979 meeting of the:

f:
ks one 8hou1d not be astonished about 1ncon31stenc1es in the results of educatlonal

ifﬁ“fj Amerlcan Educatlonal Research A&eoc1atlon 1n San Franc1sco, Glass stated that

o
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A gff. research the contrary would be rather surpr131ng. Education is an unpre—
§ﬁg ;f dlctable system, a statement that also, holds for other systems like the
if$,\§ : Weether. Because the system will always be predictably unpredictable and

éonsxstently 1dconslstent part ot the variance will remain unexplarned.

/ Nevartheless good research- contlnues to be a meanlngful enterprise and, .k

5 as ig also the case for meteorolpgy, it can yield relevant and useful data. *

On the other hand it is necessary to develop a+policy to manage the’unpre-'

-

dicted. N
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Teaching ¢ an act1v1ty of design, 1nteract10n, and eooperatlon N

B ) Educatlonal research during almost two thirds of this century,.
‘boncentrated on learning. It was only in the 51xt;es ~ partly due to
. S the failure of learning research — that teaehing~began’%o‘receiVe more
- interest (Gage, 1963). In line with the scientific tradltlen inspired
by beheV1ourlsm. the first studies were focused mainly on the. obser-
vable behaviours of the teachers durlng'thef!'lnteractlon in the classroom.
“A' lot of observatlon instruments have been constructed for that purpose
. (Rosenshme ) Furst, 1973). The pre~interactive phase of teach:ui was - N
- 1arge1y neglected. Durlng this phase teachers do their planning and pre-
paratlon; in other words they design their 1nst;uct10n. Only recently

research is also giving attention to this important category of teaching -

thavioers (Gagné & E?iggs, 1974; Gage & ﬁerliner, 1975;-Lowyck,~l§$9).

‘ . In the school ‘practice of every day the classroom mostlye}s still an
- ‘ island, where-the teacher¢1s the sole master in his little kingdom.
The term self—contelneg classroom expresses thlS very well: Thls 31tuet10n
strongly contrasts with the presént coneeptlon of teachlng resultlng from .
1nnovat10n—pr03ects and research on educatlonal change, namely that teaching
| ‘should be-teamwork which takes place in the spec1i}c organlzatlonal context °
e of the school. It can be taken for granted that in the near future the eoope-
S rative and organizational aspects of teaehlng W111 become more and more :
" .

: ) - 1mportant in the teacher 8 task; teacher educatlon 111 have to take thlS
_ 4“‘

. Lo * into account.

» v

” ~ M : ) » - » N ‘\’) N
In summary, we conceive of ‘teaching as comprising two sgages :

a pre- interactive and an interactive phase; it takes plaee in a specific
organizational context, whereln cooperatlon hould be an essent1a1 feature.

The science of education can be helpful in preparlng teachers for this’

-

complex task. This vipw is supported by the following argumenis thch will
be 111ustreted further in-this paper. (1) The science of education offers -
research-based concepts and panc1p1es, that are relevant and useful for

. ; teacher education.' (2) There are examples of 1nnovat1ng projects that demon-. -

: strate the positive contribution of educatlonal knowledge to the 1mprovement

- of teachlng behayxour. ., ' ‘ :

> »

-

» ?

. Relevant educational concepts and principles g‘“'

Overviews of educational research often end with. the statement that the

{f . fleld is still in its. infancy. It is a p1ty, but we can only endorse this
» ‘ ¥
statement. NeVertheless the educational“sciences contain a number of relevant
T o : A
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"We will illustrate this with some examples. : .

-

e N
~

data, and it would be unjustified to neglect'them in teacher training.

»
*

!

Stating educational objectives. . : o

N
" The desirability of stating educational objeectives has been’a controversial
1ssue 1n the recent llterature relating to curriculum planning and instruc-
tional de31gn The research data with reg@rd to thlS toplic are not always

cogent and conS1stent. Nevertheless,from a recent analysis of the available

: J
studles,DaV1es (1976, p 95) rightly concludes that objectives can be useful

in the de51gn of 1nstructlon and of currigula, and that it i1s therefore

»

des1rab1e to*traln teachers in working with educat10na1 ob]ectlves. The

e

functlons of objectives can be diverse. They are orlentlng stimuli" 1n

connection with the selectlon and. development of 1nstruct10nal methods and
amterlals, and also wlth regard to the construction of evaluation instruments.
Furthermore, clearly stated objectives can promote goed communication and
cooperative plann1ng and in this way they can contribute to a more systematlc

»

longitudinal plannlng of instruction over teachers and grades.

Of course thete also are some dangers to working with specific objectives;
because they are probably well known, we will not dlSCUSS them here.
However, these dangers are real only if one interprets the prlnclples of

specifying objectives in a narrow and rigid way. Thefefore we would like to

[

warn against any dogmatism in this respect. The specifioation'of objectives
should"be applied in a flexible way as ‘an aid in instructionaf planning and
not as a goal in itself, Not all objectives can and should be stated #
Magerian termg,(Mager, 1962); more open types of objectlves can be equally
useful and orlent1ng. Bé81des at is oyr op;nlon thatr /for the past ten years
too much attention has been given to techniques - for t formulation of
objectives and not enough to the derlvatlon and legitimation of goals (De
Corte e.a., 1974; De Corte; 1975) .> This seems to be changing now and with -
respect. ‘to teacher edupation it is*extremely important to prepare teachers
so that they can pgrtic;pate actively and constructlvely'1;\dxscu331ons
about desirable objectlves of instruction. This posltlon is also supported.

by recent research on time allocation to curriculum act1v1ty (Bennett, 1978);

*  These studies shourthat the knowledge pupils acqulre depends on the coverage and

?

»

the emphasis in the curriculum.Decisions concernlngthese matters are consi-
derably influenced by the ObJectIVES adopted Therefore Bennett (]978, 8 !37)

concludes : "Clearly, teachers and student teaehers should have, or be given,
>

the necessary knowledge and,ﬁ%nceptual skills to think clearly and critically

about aims and their relatlon to practicé and posslble outcqmes"”. -

At

* -

. ) * - .
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Modifiability of 1earner.characteristics .

%

. One of the leadlng 1deas of educatlonal innovation today oertalnly
;\‘ is that instruction should be adapted to the individual learner (Glaser,
’ 1977) . Accordxng‘to recent research this does however not mgan that instruc-
' tion should only be linked up to the factual status of the learner's aptltudes.
’ " On the contrary there is a lot of evidence .now that learner characteristics
" should not be seen as static and consistent traits, but as modifiable entities
SubJECt to instructional 1nf1uence. This has been especially well demdhstrated
w:}h reference to cdgﬁltlve development in Western research (Sigel & Cockrng,
1977; Case, 1978) as in investigations in the Soviet Union (De Corte, 1977¢).

Because ‘the Russian studies are probably less wellwknown, let us use them as

™
=

» an example.

: L ) The basic idea of the research is Vygotsky's conception of cognltlve
- ® - development, that distinguishes the zone of nearest development from the ‘
level of factual development (Vygotsky, 1963). While Plaget con31ders deverop-
ment as the basic processdwhich is almost 1ndepen@ent of legrning (Piaget,
. 1971) Vygotsky takes an oppos1te pos1t1on\ Accordlng to him learning plays

an important stlmglatlng role in development. \ v

. \ . . N
N & ) » 4 R » L ¥
The level of factual development consists of all those behaviours which

s a child can independently ﬁe{form cor{ectly; this level of\faetual development
is ‘measured by traditional Intelligence tests. However, the child is able to
achieve more than that, if it recelves the necesgery helﬁ from adults. Those ,
behav1ours which a child cannot perform 1ndependent1y, but can with a351st§nce,\
constitute the zeone of the nearest .development. Instead of linking up 1nstruc-
tlon to. the level of factual development, one should orient it to the zone of -
the nearest development. This means that instruction should : (1) help the :
. ohlld to master 1ndependent1y the behaviours whlch constitute this zome at
’ a glven moment, (2) stlmulate‘cogn1t1ve development by continually creating

a new. zone of: the nearest developm@nt‘ . .

* -
M %
RN

- Research undertaken by Gal’ perln and his assoclates as produced oﬁldencew

.

for Vygotsky's p031t10n that 1nstructlon can influence coénltlve development.

" More spec1f1ca11y some 1nVestlgatlons have demonstrated that Plaget s inter-
=
»
pretatlon of the well-known faects on conservation becomes untenable (Van

Parreren & Carpay, 1972, px 69-77). The general finding in 1tse1f is usgful
for teacher education,‘because it refers to the plasticity’of human charac-—
v \ . teristics. But there is“more. ~ In these studies Gal' perln has applied
his stage-by-stage procedure of learning, whloh can be a very useful guide
‘ for $he design of instruction in connection with dlfferent klnds of objectlves;~f
' esp, the learning. of baslé*concepts ‘and rules. This brings us to another body W,
. of 1nformation which is useful for teacher education. N

Q : Y. \ i -

| - ( ~ r conL
o : : ‘ . )
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Kpowledge about children‘s learoEng

.

?f : In the 11teraturé it has often been stated that the’ tremendous amount )
. of learning research of this century has not ‘yielded verv many results,
which are relevant and useful wlth regard to Iearnxng in schools (Hilgard,
T 1964) ., This statement 1s certalnlv true, but one must admit that nowadays‘
the scene seems to be changlng slowly, This has to do W1th two ‘trends. (1)
Educational psychologlsts have become aware of the fact that relevant data
. can only be pbtained if-* 1earn1ng is 1nvestlgated in’ real educational settings.
Data from laboratory studies cannot be general1zed towards the classroom,
R because the experxmental 31tuat1on lacks external or ecological valfdify-
‘ (De Corte, 1979) (2) The rise of" cognltlve psychoIogy has led to a shift
from tHe-behaviouristic towards ‘the 1nformat10n processing approath ot
learnlng, which seems more promlslng with respeet.to understandlng and stimu—
Iatlng learning in school selilngs (Lesgold e.a., 1978 Glaser .1978), ",
) A European V1ew hat paraiiers thls Amerlean approach orlglnates from Ru331an
. psychology I% yqso rejects a solely performancé-orlented approach and takes
tas its central object the actions of the learner. If, learning is to take
place, it is necessary to influence the person'k actfons Fronxthe perfoimance

~

\ ‘
of actlons eertaln capabilities arxse as learnlng outcomes. The_research .

2

o,

. Van Parreren (1978, ]97?). ) .

- *

‘ . . There remains a lot of research to be done‘relating to this important
-domaln of children's learnlng Nevertheless some interesting data have already
emerged durlng the last few years. Again we can only briefly 111ustrate this
. ~ . N

- . statement.

R One example is related to an important objective‘of educatid% todaj,
) . ' " vy . f
namely learning to think (De Corte, 1977a; 1977¢). When one looks at educational
practice learning to think seems to be viewed implicitly as aquiring concep-—

tual subject matter content (such™as concepts, rules, principles). ¥

. This js in line with the strong orientation of teacher towards the content

. " .~ 'aspects of 1nstfhetlon. ‘Older as wvell as more recent research aga1n from Westerr

and from Russian origin, dem{nstrates that this is too limited a view of

. : learnlng to thlnk The contents of thlnklng" represent of course- an 1mportant

‘ aspect of 1t, but equal attention should be paid by the teacher to thinking
methods. Teachers often use and apply spontaneously all klnﬂs of heurlstio
procedures during their instruction, but they omit to make them exp11C1t \‘
and to teach themidellberately to thelr pupils. The result 1s that pupils are

‘not able _to cope with the’ problems even when they master the necessary content

>
. N . T N .

: - R
:
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to solve them; the reason 'is that they lack thinking methods to, analyze

and transform problem 31tua%10ns, 80 that it becomes clear hew the available

content should be used to reaeh a solut1on. This is again a well documented

f;ndlng and certain studles demonstrate that by teaching thlnklng procedures
. to puplls their preblem solv1ng performance increases 51gn1f1cant1y (Van

¢ ]

Parreren, 1975).

b4
N -~

A second illustragion relates to a-finding mentioned earlier, o
\ Lo "namely that there is-a relation between time allocated to a curiic&%%m \ ‘
activity and the knowledge acquired by.pupils' Further analyses havetshawn,
as can'be expected, that achievement correlates even stronger with ective
v learning time, that is the proportion of the’alloceted time thar is effec- ‘
’ tively*ﬁsed to study- a given content (Bennett, 1978). Thi's Gariable is also
o referred to as time-on-task or academle learnlng tlmet,One investigation that
has yield evidence for the relation betwéen actlve learning and achlevement
. L ‘ is the American 'Beglnnlng Teacher Evaluation Study" (Fisher, Fllby, e.a.,
1978; Fisher, Berliner, e. a., 1978). Obv1ously the research result concerned
has 1mpbrtant rmpllcaCIOﬂSfor teacher tralnlng. Teachers should be “permanently
v . aware of thls relationship and their efforts shOuld be directed towards
a high-level of active learning time. This 1staln1y a question of elassroom
management. Time spent on unproductive activities, such as tran81t10n from

one learning activity to another,*dlstrlbutlng and colleetlng tests and other

materials, dividing the class in small groups, etc. ishould be decreased.

, A pluralistic view on teaching methods v -

:

In the past a bulk -of educational research was done” on the comparlgon

of teachlng methods. Aside from the methodologlcal problems of this re- - ;.
search the guiding i1dea of flndlng one or some Superlor methods was a’

. * mistake. Tn educattenal practice on the other hand the situation also was
v and often still ischaracterized by a unitaristic and one-sided v1ew‘ In a

R lot of schools lecturing or a variation of it remalns the prevalllng method,

\ while innovative schools pin all thejr faith to one or another so-called: o

N

. modern device, e.g. the project method. C . .

. Nowadavs their is sufficient ev1dence to support a plurallstlc view. of

. teachlng methods. The question is not : "which miethod 1is the best one ??

but "for what kind Of‘Db]ECtlveS is this method approprlate ?" This 1mp11es

. a very 1mportant prlnclple for teacher education, namely that teachers should
be trained 1n the flexible use of a varlety of methods (Gage & Berliner,
1975). :* L

*v

* »
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‘At present research on teaching is less oriented toward the study of

- global teachiné method and more toward the analysis of specific ﬁériables ~

-

and dlmen31ons of teachlng behaviour., We already umntlened that reviews of
thls research area often conclude that the results are 1nconsxstent. As

N

said earl1er, accordrng to Gage, this conclusion is drawn overhasty and
meta-analyses of the investigations concerned can yleld more con31stéht
f1nd1ngs. With his assoc1ates Gage carefully analyzed several\mijor studles,
that correlated specific variables in teaching behaviour with pupllyachleve—
ment. From the ixndlngs of these studies he derived so-called "teacher-should"
statements, i.c.. "inferences as to how th1rdvgrade teachers should work

‘if, they wish to maximize achievement im reading and, we think, also in

" mathematics, for children either higher or lower in academio orientation. .

" (Gage, 1978 p. 38). The 22 statement® relate to : behaviour ﬁanagegent and

classroom*dlsclpllne, 1nstruct10nal methods, and'speclflc methods for asklng

'‘questions and providing feedback (Crawford & Gage, 1977) & Al{hpugh these

3

statements are 1nterest1ng in thelr own rlght, they can be crltihlzed for |

several reasons. First of all they are .not situated in a broader frame of

~

réference and as a consequence they 1ackkﬂgherence* Moreover' the ‘list

.

111ustrates remarkably well that 1n a 10E§Ef studies the plannlng phase

of teaching was neglected; the statements’ relate only to the 1nteract1ve f

phase of teaching. These cr1t1c1sum were largely met ih the earlier mentioned _

"Beglnnlng Teacher Evaluatlon Study" (Fisher, Fllby, e.a., 1978 Fisher, -
Berliper, e.a., 1978). h ‘ . o

This study developed and tested-a model of the® teachlng-learnlng process.
Accordlng to the model certaln 1nstruct10nal processes lead to student !
learning, which results in achievement test scores. The instructional pro- -
cesges component of the model is“speéified in\terﬁé of five different -but
interrelated instructional functions, namely diagnosis, prescription, pre—
sentation, moﬁitoring; and feedback (Fisher, Beriinér, e.a., l§§8 P. 5).
Dlagnos1s and prescr1pt1on constitute the plannlng phase or pre-lnteractlve
ﬁhase of teaching. D1agn0813 refers to the assessment of the initial level .
of the student's knowledge and'ékllis, Prescription implies the establish-
ment of appropriate goals and the’degién of instructional activities to

-

achieve them. These decisions set the stage for the ipteraction phase,

y T »

which begins with the presentation of information or a learning task,to the

student. The teacher monitors the“student s reactions to this i put in. order
p

&

to know whether the 1nstruc§10na1 goal is belng ach1eved Monltarxng tells
the teacher about the student s state of knowledge.or sk11l following an
instructional activity. On the baSIS of this information, the teacher may

provide feedback to.the student, provide additional exp}anatioﬁwgr cycle back

<
» - *
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. ’ . to the beglnnlng for.further dlagn051s and preSCrlptlon. The model 1mp11es
. that these five fugctlons occur in a cycllcal pattern arid that each gf them
can ‘be’ accompllshed by a number of different behaviours. "The 'same behaviours
" may serve different functlons and dlfferentbehaV1oursumv serve the same " ,
. . "'\.functlon, dependlng on the context“ (Flsher, Berllner, e. a., 1978, P 39)
\ o Thé emp1r1cal ver1f1cat10n ‘af the model in twenty-flve classes of - grade

RN . two- and twenty—one classes ob grade“flve led -

nine interesting findings

.. on the re}a;&onshlp between teachlng prpcesses d*studeﬁt %earning, As an,,

»

«

> ) N ‘ ;
ill levels is related to

' . xllustratlon we cite three. examples‘ . e .
\\\\ "The teacher's abr11ty to diagnose student’

studeht achlevement and academ1c learnlng ime" (Fisher, Berliper, e.a.,

»

. 1978, p. 14). o . .
S R o~ “ N \k N N *
’ "The teacher's ebility to prescribe ° approprlate tasks is related to
- student achleVement and student success rate" (Flsher, Berliner, e. a.,

1978, o 1e). - ' o oo

i Academlc feedback is posxtlvely associated with student learning"
. . . (Flsher, Berliney, e.a., 1978, p. 16). : c ‘\

These findings are important in their own right. However they become even more

v

\ Nﬂ&g i " slgnlflcant because they can be interpreted within the functlonal view of
| . teaching presented in the model, In this co neotlon Fisher, Berliner, e.a.

. (1978, p. 39<40) write : "Certalnly teachers need a repe;t01re of spec1f1c
teaching Behav1ors, but they must also have a good grasp of the functlons that
specific behaviors fulfill in a g1ven ‘context. Teachers who are aware of
teaching functlons will be able to conceptuallze their classroom behavior"
in terms of thlS more general framework, They will be able to evaluate what
they are dolng in terms of 1nstructlonal functions that. shoﬁld be served, .
Furthermore, they wlll be Me to recognize what they are not doing, in |
terms of fupctions that are not Served by any of .their usual behav1orss . .

' The impqrtance of these conclusions for teacher education is self-evident.

-

N The precedlng does, on -the other hand, not imply that present research -
. on teaching has no weaknessess. ‘Shortcomings can be overtome however and they;.'_
| are not a- Suff1c1ent argument to conclude that research on teachlng behav1our‘l
is useless.‘6921mportant and necessary change 1n future research is that more
, \ attention shoyld he given to the underlylng cogn1t1ve and affectlve variables
- of teachlng behaviour. Past studies have, in llneéwlth the prevalllng re~
search paradigma, concentrated too much on observable behaviour; that is also

N -

. SR . ) .
tr the "Beginning Teachfr Evaluation Study". However, overt behaviours
) * f N »
/ . gl A N
~ \ -
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rCan only be understood and 1nterpreted in terms of the underlying internal

processes which determlne them. Insight in these processes will be an’' '

important base for the identification of sk111ed teachxng behaVviour. An

example of such a process—orxented s was refetred to earlier in this .
e -

" papér (Lowyck, 1979). » . .

Principles of educational evaluation . -

EY e

- . ~ -

¥

Eyaluation is generally con31dered an important aspect of the teacher's '
task He or shé should be .able tdjde31gn approprlate evaluation 1nstruments,
~and to interpret and use the 1nformat10n acquired to improve the teach1ng~
1earn1ng process -The present state of research ®n educatiopal evaluation
offers a lot of useful coqgepts, prlnclples and téchniques, which can be

very helpful for the teacher. Ve will only br1ef1y mention some general

basic” ideas (Bloom e.a., 1971 PoPham, 1974; Welberg, 1974)., \ '

- !

1 =.Because of the. varlety of educational obJectlves pursued by the sehool

L

a comprehen31ve svstenx of evaluat;on wlll requlre a varlety of - evaluatlon

methods, Indeed different categorles of~qp!ect1ves, e.g. knowledge,

* = skills, and attltudes, will need dlfferent'assessment techniques.
~ As far’ as achievement testlng is ‘concerned the concept of cr1§er10n— : ~

referenced tests has bee <

B

1ntroduced It refets to an "educational" type

of instrument as opposed to thé tradltlonal norm-r:ferenced tests, which

\~

. are based on psychometr1c pr1nc1p1es Norm—referen ed tests are(ﬂe51gned

. largely for purposes of predlctlon and selecthn, therefore they describe

Ky

Y

an individual's perforumnce in terms of the ref‘t;vegpos%Flon he holds in .

“a well.defined group of: 1nd1v1duals However predlctlon and selection

‘?v

are not the primary goals of a teacher. His main coneern is to know .the

\t

degree to which each learner has attalned a cr1ter1on\performance. v v
- . . 4

. “‘):ﬁ\ S

- To guarantee the continual” progress of learners it 19 necessary to build

in formative evaluation in the tea&hlng-learnlng process. By this we mean
a system of dlagnostlc progress tests to control the mastery of a llmlted

set of objeetlves before startlng to work on the next unit of lnstructlon.

.

We have reviewed 'a seleetlon of p031t1ye data thalned by educat10nal .
;eseatch wh1ch are useful in vzew of teacher education.ilLet us add that one
can often also*beneflt frqm negatlve results. E.g. studies have shown thar
grouping chlldren 1n smaller classes does not necessarily produee superior
ach:evement (De Corte e. a., 1974, p. 288-289). It has been established that
teachers 1n smaller claSSes often behave and teach as before and that they
do not exploit the opportunit ies for more ‘individaalized instruction offered N

by the small group. : | T
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o e The flndlngs mentioned above afte only 111ustrat1ve. ngether with other

Ty

o releVant data they can . -be ordered in models of the teach1ng—1earn1ng process,

giving an overview not only of the-eomponents of,thls process, but also of ‘
‘ ¥
‘& - ~ . . the telatlons and 1nteraetlens between the’ _components (see flgure b). It'is -

v . . . . .our exjerlenee that such a model is ‘very: useful as a frame of reference for
oo the teacher s.plennlng and aetlon,‘and also for the reflectlog on this plannlgg
T T - and actlon. Of course the model $hould be used in a flexlble’way rather than

-t . become a rlgld stralt—laeket. It should have a heurlst1c and orienting function.
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Evidence from innovating‘projeets . S

-

_ During the past deeade a number of deVelepmental projeets de31gned ta

'xlnnovate sehool educatlon in some respect have prOV1ded ev1denee that the

~

science of educetlon can contrlbute to teacher. educatlon. Wﬁ wish to lllustrate

this argument by referring. to' three projects.

In the first place we discuss Ind1v1dua11y Gulded _Education in the U. S A,
*Then we provide concise 1nformat10n on a curriculum. development progect

in Belglum and one in Russia based" on Gal' perln s learnlng theory
RS . . ,‘ . N ~ ’
Y e Individually Gulded Education (IGE) . o : L
a \ ) t. ’ : *

IGE is one of the state*wide preJects‘ nd1v1dua11zed instruction

“

L g

. : - Jm the U S.A. It has been developed at the Wisconsin Research and Development

S‘~ : \ B i Center for Individualized Schoollng (Madlson, Wisconsin) §1nee 1965. > -
. ‘ j\ o ‘Klausmexer (1975,p 48), the stlmulatlng leader of IGE, characterizes the

| project as fellows + Ma comprehens1ve alteynative system of schooling de31gned
ee‘produce ha gher educatlonal achlevements‘byvprov1d1ng for differences among

) ehlldren 1n Trate of learnlng, learning style, motivational level and other' *
. \characterlstles The seven components of an IGE school are : :

k (l) a new set of organ1zatlonalhadmlnlstratlve arrangements and processes‘

(2) 1nstruct10nal programmlng for the 1nd1v1dual student;

. ¢ N (3) evaluation of student learning tied to 1nstruet10na1 progra for
| - . the 1nd1v1dual student; ‘ | R \\‘ /
« . {(4) curriculum matenals compatlb\mth 1nstruct10nal programmv}. for
’ the individual student;.
(5) a program-of hcme-school—cemmunity reletions;

- (6) facilitative environments in the sehool district and state

- : —tu\QgPport‘ICE practitioners; ‘ .

*
1

7 cont1nu1n3 research and developmenf,to keep IGE attuned to changing

Y

sociefal® condltlona. i . .
N e 7 R
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Accordlng te Klausmeler (v977, p. 7) "the two key components of IGE as a
new kind of schooling are instructional programmlng for the:1nd1V1dual studeqt

and the- otganlzatlona1~adm1n1strat1ve arrangements that make it p0331b1eﬁ

»
3

The organizatipn for 1nstruct10n is called the Instructlon and Research Unit;
ht replaces the age—graded se1f~conta1ned classroom A unxt 1n£1udes a unit
1ehder, 3 S staff teachers and 100-150 studenus, the age range of students \

WIthln A unit can vary from 2 ro 4 years. Othe persons who can be. 1nc1uded are :

v

an 1nstruct10nal alde a clerlcal aide and a student teacher. "The main functlons

-

4

of the cooperative 1nstruct10nal team are to plan, carry out, and evaluate
instructional programs for the individual” students of the unit. Mutual contact
and shared dec131on-mak1ng are basic to .the work of each unit. This requires

that teachers are prepared and trained to fumction adequately in this new con-—

ceptlon of their task. b

A

In the IGE Teacher Education Program techniques for staff developmént and fof
eatahlishin§ a positive climate in a unlt have been developed ,(Nussel, Inglls &

with thers within the spec1f1c organlzatldnal context of IGE

] &

Wierxja, 1976) . They are intended to train teachlers to cooperate effectively

The organizational gontext allows for’a more 1nd1v1duallzed system of -

‘educatlon‘ The central compohent of IGE however is the model of 1nstruct10nal

. programming for the 1nd1v1dua1 student shown in figure 2 (Klausmeler e.a., 1977)

The headllnes of the model are comparable with the model ‘of the teachlng-learnlng
process which was presented earlier 1n this paper. The model is used-by IGE.
teachers as a“frame of reference in plannlng, 1mp1ement1ng, and evaluatlng thelr
instructional programs. It has also been used as ‘a guideline for the construction
of IGE curricula in mathematics, 1n readlng, in science and in socidl studies
(Klausmejer gﬁa‘: 1977) ~ IGE teachers are trained in working with th; model _

and with the curriculum materials based on it. However these materials are not
comﬁulsory in IGE schools, but they are merely offered as examples of how
1nd1v1dual1zed 1nstruct1on according to the IGE pr}n01ples can be elaborated.

‘?

‘For, the rest each school is itself responsxble for its ‘instructional programs.

-

—— —)—- - T — by by A— —— &\
Insert figure 2 about here

—— —— St e, e s b S Mt S o

®
\ ' *

-

£valuation studies relatxng to IGE in general have yielded posltlve
results (Klausmeier, 1975 and 1977 Klausmeier e.a., 1977). The modal for
instructional programming seems to be a useful gu1de11ne for teacher planning
and teathers in IGE schools feel that they are 1nvolved in making relevant

2

instructional decisions.
Ic :
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Voo In a recent conversatlon with Mlles, one of Amer1Ca 8 experts in educational

evaluetlon, he tald us that IGE is one of the succesful innovative projects in.

~

T the U S.A. Accordlng to h1m this is &ue to the fact that in IGE attentlen is given

S " both to the erganlzatxonal agpects of 1nstruetlon, and to teacher tralnlng and the
/‘ content of the 1nstruct10nal pro%ra S. . - '

"This short presentatlon of IGE»contalns evidence that a‘sc1ence of educatiop
R 18 a powerful source of- ideas for teacher educatlou. Teachers can be"trained .to
| work flexlbly wlth a model of instructional. programmlng\ On the other hdnd available
principles of groupwork and organlzatlon development ean be applied suecesfully to

prepare teachers to functlon approprletely esummbersof a cooperatlve 1nstruet10nal

team. L - .. ) RIS
Two eurrieulum development projects -° ‘ L

N \
. - 3 . .. W

In line with the conclusion drawn from IGE several other projects also provide

»

evidence for the position that teachersg can learn to work effecrLVely with a model
N

» N . ‘e

of the teachlng‘learnlng process.
. f TN . . 2

o In 1968 a new sectlon‘was started as part of- the trad1t10na1 system of secondary“
edUCatlon in Belgium (De Keyser & Jaspaert, 1974; Jaspaert & De Neve, 1975;
‘De~Corte, ]977b). The section was named "human sciences' and its focus is placed .

on social and behavioural knowledge, abllltles, gskills, .and attitudes. The develop—

-\, ‘ ment of the currlculum for the new 'section was undertaken as a cooperatlve enter—

prise between a research team' and all the teachers of the 17 $ehools whereln the
. section was started. Two baslc principles of the currlculum development model were ‘

\ the following. (1)° The. model is ob3ect1ves—or1ented as opposed to the traditional, |

content-oriented approach (2) The curriculum development "took place in a demoerat1c\

- way as opposed to the traditional centralistic e;proach This means that- the psPJect |

kept aloof from the classical RDD—model The curriculum was developed by the teachers

themselves under the supervxslon of the research team.

-

\\

ce N At first the teachers. seemed to be strongiy content~or1ented in thlnklng about
their teachlng Teacher tralnlng was therefore almed at getting them,acqualnted
w1th the objectives-oriented model of the teaehlng-learnlng process that was taken
as basis for the curriculum development. This goal was succesfully accomplished.
‘Togethe with the teachers a global curriculum plan and a series of teaehlng-learnlng
units were construgted. These units are exemplars of the curriculum development )
- model. They centaln : a set of specific objectives, specifications concerning
related instructional content and methods,\possible evaluation techniques, and\

D)
annotated referehces to materials for further information end study
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Earller in thls paper we already referred to Gal perln s theory of the learnlng

‘process. Bamed on this theory, whlch we cannot explain here, a lot of curriculum

development work ‘has -been "done in Russia, espec1ally in connection w1th language
and mathematics instruction in the primary school. The curricula are elaborated
.ih narrow c00perat10n wlth teachers ,of the schools" where they will be’ tried out.
The cooperating teachers are yery enthu31ast10 about .this procedure; they find it

stlmulatlng and 1nstruct1ve (Van Parreren & Carpay, 1972, p. 87 -88) .

FIN
S
@

‘Supmatiziné the preceding inforfation, it seems pbt-only possible; . ‘\
but also worthwhile to train_teachers in working with models of ‘instruc- -
.tional design, which brder "and 1ntegrate concepts,, principles and methods of the
science of education in a systematlc way. In addition it is very de31rab1e that - * .
teachers learn to work with avallable curriculum materials based on such models.
We mean in this respect that is ig necessgary for teacher students to study and use
different types of materials, .e. g. more Structured ang guiding curricula on the .

one hand and more open examples of the se1f~d1scovery type on the other hand.

From the IGE‘pTOJECt we have also learned that teacher education can proflt
from available data and methods relating to groupwork and group processes and from .
techn1ques of organization development. This last source of relevant data‘ls rela- '
tively new, but will probably become more and more 1mp0rtant. It can indeed be
predlcted that team teaching -and flexlble orgdnization will be central fea;ﬁres

of future schools. . . . ‘ .

- - A

Concluding statements \

1

We have tried to demonstrate that ‘the science of education offers a lot of
data relevant to the development of teacher education programs. Ind01ngsu> we have not
yet considered all the subdomains of the ‘science of education. E. g. resgarch on
teacher. education itself has also baendeveloplngstronglydurlngtherecentpastahdlﬁe
trend toward professionalization has been sﬁbstanfially influenced\by this field
of research. An 1qportant area of study within this subdomain relates to the tralnlng
.mathods, such as microteaching, minicourses, 1nteract10n analySIS, case studies,
51mulat10§, and role playlng. We will not discuss thls topic in detail here, but
limit ourselves to one remark. The problem wiih these techniques is fhat they
were often used in a unitaristic and isolated way. E.g. microteaching is not the
only true faith, which. i8 approprlate for training all teaching skills. Furthermore\
if student teachers have learned in a mlcroteachlng situation to ask questions \
-which stlmulate hlgher-order cognitive processes, thig skill should afterwards be

transferred and integrated in their normal classroom teaching behav1our. It is our

, » R -
6 . ‘

e

]

v * ¥
- - .
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opinion that the available methods and techniques can all contrlbute in: some
* respect -to the profe381onallzat10n of teaeher educatlon, buv they should be

)fecon31dered as to determlne their relat1ve value and thelr 8ppt0ptlate place
) S \\;p a broader training program. _ - . ﬂ -

A o

;; * Our point of view that the science of education can contribute substantlally
B fg‘ >
e

~

to teacher education, does not 1mp1y that wé. would advocate the c0nstruct10n.of*
s a directive and closed type of curriculum based on these data On the contrary
each program .should leave the necessary space for, eXperlenee-based drsedvery

. ‘ , 1earn1ng by the student teacher. It would be uneconomlcal howeVer not. to make

.
.

use of the available results of the sc1ence of edueatlon, moreover, thls would

.
-

consolidate the well-known. and often regretted gap between tbeory‘and practlce.

Further, we would llke to warm agalnst the position that the formatlan of erea—

tive teachers is rather hlndered by the acqulsltlon ‘of educatiomal knowledge
v »
o and technlques. We agree that good teaching. .is a creatlve act1v1ty and that in

teacher education creat1V1ty Should be stlmulated However recent data poxnt

\~‘ N T

- F
.. out that two basic condltlons for creativity in a given domain-are : .the presence

L s

R \ »" of a broad knowledge—base on the one hand and a. strong motivation on the other .
K li.‘
. »
hand (Hayes, oral communlcatlon) It seems to us that the science of education
can provide the necesaary knowledge-base, and 1f this takes place in an appro~

prrate way, 1t can ‘also have a stlmuIatlng effeet on the motivation of future

3 -
Q

“teachers.;‘

As to the COnstructlon and implementation of curricula for teacher education,
this should not be}done accerdlng to the RDD-strategy, but as a cooperative
e enterprise wherefhicurrxculum developers, teacher trainers, t eachers and teacher
students themselves partlclpate‘ All interested groups have to take part 1n the
decision making' processes. The output should not be presented as a "must’ ; !

. but rather as a model showing how it "can" be done. Finally it is very important
to evaluate the currrcula after their implementation. In this connection new
research data as well as practical experience should be used as data sources.

. On the base of the\informatiOn gatherea the progrems can conéinpally be revised

and improved. )
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