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A SURVEY OF THEORILS PROPOSED FOR TIE BASIS OF TiE
TRANSFER OF TRAINING AND THEIR APPLICATIO!

IN LUTHERAN RELIGIOCUS EDUCATION

CHAPTER I
TN TRODUGTION

This paper presents a survey of sev.:cl1 of the im-
portant theories which have been offered as solutions to
the problem of the transfer of training.

The fact that theories have been proposed for the
explanation of the transfer of training indicates that
it has constituted a problem in the past. It has been
a problem which has received a great amount of attention.
Peter Sandiford measured interest in the matter in 1941
when he counted more than 800 studies of transfer in his
bibliographical file. But educational and psychological
literature will undoubtedly continue to reflect that in=-
terest, for the transfer of training is still a problem;
it remains unsolved. llowever, the need for a solution to

the matter only enhances the importance which the trans-
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fer of training already ovns as a vital issue in edu-
cation,

Definitlon of transfer of training. Substitution

of the term learning for trainling would probubly help to
describe the problem of transfer more accurately. Since
ruch of the literature still uses the original term
training, we shall use 1t as well as the other more ac-
curate designation., The two will then be considered sy-
nonymous unless otherwise noted, with the meaning derived
from learning and referring to the acquisition of a skill,
an item of knowledge, or an emotional response.

Iransfer of training occurs when, for example, an
ltem of knowledge 1s learned In one situation and used
later in another situation. The problem lies 4n the expla-
nation of the entire process from the learning to the
actual act of transfer,.

The tranafer of training does seem to be a process,

rather than jJjust an act which takes place at one time /

)

ond 1s then laid aside for recall., The obvious act of
transfer, as 1t is noticed in the case of the student
who delfines a strange word of Latin derivation outside
the classroom, had its beginning before the strange word
was encountered. All the incidents and conditions which
contributed to the learning of the Latin word and to the
recognition of the derivative are involved in this one
appearance of transfer. Since a progressive combination

of various experiences and conditions seems to be re-




quired in any evidence of transfer, we describe the
transfer of training as a process. The definition given
by Davis keeps this point in mind. He defines transfer as

a process of acquiring ideas, information, or skills
in some situation and applying this knowledge to other

situations, whether similar or different. Specifically,
it 1s the utlllzation of previously gained knowlecdge in
a practical situation; generally, it is the utilization

and application of education in the solution of life
problems.

VWie must be certain that we do not limit transfer to
intellectual learming. Skills, habits, knowledge, under-
standings, Jjudgments, and cther corresponding results of
educatlion must not be the only objectives of teacihiers. The
results of affective learning, such as emotions, senti-
ments, interests, desires, and some aspects of atti-
tudes, can also be transferred. It nay be well to point
out in addition that learning may teke place without
one's positive awareness of it. In other words, learning
nay be "consciously" or "unconscilously" accepted.

Transfer of training may then be defined as the pro-
cess by means of which an individual carries over some-
thing he has consciously or unconsciously learned in
cne or a number of situations to 1ts use in ancther situ-
ation,

Transfer in current affairs. It seems unlikely that

anyone would deny that transfer of training or learning

1, Robert Davis, Psychology of Learning, p.235.




1s possible. It 1s a fact of every-day experience that a
person often uses in new situations the knowledge or
skill he has learned in another situation. An individu-
al is expected to be able to apply what he knows. Yet,
that is all that transfer involves: some knowledge,
skill, attitude, or emotion, and the application of the
same knowledge, skill, attitude, or emotion.

Schools exist, ons must admit, in order that students
may receive the training and learnlng they need for use
in life., Certainly then, 1f one could not apply what he
has learned, there would be no need of schools or churches
or cther educational agencies. If one contirues to pon-
der the matter of transfer, he should conclude finally
that there could hardly be any progress in learning or
even In civilizatlion as a whole if there were no possi-
bility of transfer,

The problem of the transfer of tralning is especiﬁl-
ly vital to those who are engaged in teaching. A1l people
who teach (in the general sense of the term), from mothers
to personnel workers in industries, will have some interest
in the maenner by which they intend to make thelir instruc-
tion and counsel effective. But classroom teachers should
be concerned most directly with the problem and the the-

ories Tor its solution, for the supporters of organized

education, or in other words, the people, expect their

instruction above all others to trensfere.



ieed for clarification of the problem. In 1941

George lartmann of Teachers College at Columbia Univer-
sity observed that there were few problems in educational
psychology more persistent and disturbing than the prob-
lem of the transfer of training. He added:

llost educators at present are seriously confused

on this point. . . « To be clear and "atraight” on
the topic is evidently a difficult achievement,

but there is no good reason why the baslic concepts E

and findings should not lend themselves to simple /
treatment,.” '

The procession of world events after 1841 and Pearl

llarbor shifted the center of attention in educational

o

circles to problems more directly concerned with the
state of the nation and its people 1In the world soclety
than that of the transfer of training. Since the war's
end and the onset of more normal conditions, progress
seems to have been resumed once again in the experimenta-
tion with and discussion of the more personal questions
in the work of the teacher. But the general situation
today appears to be little different from Hartmann's
description in 1941, llany educators still appear to

be "seriously confused” on the transfer problem, Al-
though no definite solution can be given yet, any who
write on this problem should attempt to develop as clear
a picture of the process of transfer as is possible on

the basis of experimental and other evidence,

2, George Hartmann, Zducational Psychology,p.310.
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llethod of treatment., The problem can be treated in

several different ways. llany investigators first examine
the records of the experiments in an order determined

by the types of activity tested. Thus Webb, Whipple,
Kingsley, Vioodworth, and others separate the mass of
experiments into types of materials employed, such as
those deallng with sensori-motor learning, perceptual
learning, meméry, reasoning, ldeals, and school subjects.
These writers also explain the chief theories of transfer
proposed and then formulate their own soluticn to the
problem upon the basis of the experimental evidence.,
Such is the scientiflc method of attacking the problem.
The present writer of necessity had to be content with
presenting merely a survey of the most important the-
ories. Lxperimental evidence and representative views
which tend to evaluate these theories will be given
wherever possible. lio concerted attempt has been made

to review the subjects ¢f cross education ( transfer
\ d

of training to corresponding members of the opposite

side of the body) and negative transfer ( training which

S

interferes with learning or behavior in another actlviw
ty). Both of these are problems in their own right. Posi-

tive transfer (that carry-over cf training which aids In

the performance of another activity) is the concern of

this paper.

In 1928 Pedro Orata listed all the theories of trans-

fer proposed and found almost as many specific theories



as there were wmen who had written about the problem.

However, he found it possible to place each of the sug-

gested solutlons iInto either onc of two categories. These
categories were the commonly accepted (In print) so-

lutions of that day, as they are still today apparently

among the majority of educators - the theory of identical R
elements, and the theory of generalization. Besides in- \\\\

W
¥

vestigating these theorles, the writer has studled the

doctrine of formal discipline which held sway in educa-

tion before the twentieth century. These three types of
solutions to the transfer problem are reviewed in separate
chapters,

The transfer problem in religious education. Every

type of education, religious or secular, must deal with !
individuals, be they children, adolescents, or adults,
If it is to be effective, every Lype of education must
make certain that its objectlves are realized in the
lives of its students. Every type of educatlon must
therefore be concerned with the problem of the transfer
of tralning, for transfer concerns itself with the ef-
fectiveness of the teaching methods which would make
the objectives of education "come true." A discussion
of transfer must therefore be very important fo religious
education, also,

It is true that in religious education the Holy

Spirit plays a definite role in the transfer of training.

PRITZLAFF MEMORIAL LIBRARY
CONCORDIA SEMINARY
ST. LOUIS, MO.
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0@ has not outlined in Seripture an all-sufficlent
plan of transfer which makes all teaching methods super-
Tfluous or makes the reelization of objectives automatic
upon the discharge of words from the mouth of the teacher.

Goed hes glven men thelir reason and senses. With such a-
to observe, to investigate, and to judge, and
with the endless amount of materials CJod has placed upon

carth at their disposal, men can devise and revise for

]

the purpose of discovering the intricate processes of

learning which were crcated in man at the beginning of

nga. With a greater knowledge of these processes
sducators become better able to serve es more effective
Ingtruments in the work of the iloly Spirit among men.

-

The writer has limited the scope of this portion
of the paper to Lutherzn religious educaticn (and spe-
cifically to that of the llissouril Synod) in order to
present & more comprehcéusive and concentrated survey of
one rhase of religicus thinking on the transfer problem.
Official educational periocdicals of the Hisasouri Symed
and other relevant meterisl in use in its circles were
nveatigated, In ncne of the religious literature read
by the writer was there any mention made of applying to to

rell-iocus education any of the theories of transler pro-

posed by szecular educators. This does not mean that these
religious educators did not consider transfer a problen,

Tt may reflect, however, a hesitancy upon thelr part to



use theories in vogue in secular educatlion for religious
education, or it may indicate a lack of knowledge of
such theories. Whatever thie specific reason or reasons
may have been, experience and sound reasoning still led
most of these educators to a knowledge of the same prin-
ciples which underlay the transfer theories set up by

men in the secular field.

=



CHAPTER II

THE THEORY OF IPORMAL DISCIPLINE

Explanation of the Theory

Formal discipline in formal education. Some tra-

ditionally-minded educators think of the pupil as an in-
dividual whose thinking needs to be trained or disciplined.
They have identifled within the mind of the child various
mental powers, such as memory, imagination, reasoning,

will, attention, judgment, observation, accuracy, quick-
ness, and the like. These, they say, are real abilities Y
which, like the body muscles, need only exerclise to be
strengthened,

Cnce the child has trained any one of his inherent
powers, he can use that ability in any other situation.
Lach ability has a universal transfer, i.e., after the
capacity has been trained in school the child may apply
it to all other situations in schoecl and throughout life
which require the use of that same ebility. For example,
the pupil who memorizes orations and poetry of great men
thereby 1s said to have developed his memory; following
the formal discipline theory through, that pupil will be

better able 'n later life to remember his car license
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number, his house number, social securlty number, names
of people and even their faces.

The mind and its powers are to be disciplined. Certain
school subjects, chlefly the classics and mathematics,
are sald to be better suited for this training than others.
Mathematlics develops the reasoning ability; names and
dates In hilstory, vocabulary of a foreign language and
1ts case-endings train the memory; practically any kind
of distasteful task, the more it is disliked the better,
will develop wlll-power, The subject matter, however,
is really only of secondary importance., The fact learned
may soon be forgotten, but the effect of the training
or learning 1s the hoped-for-result of this type of edu-
cation. So it is not the specific content (as the history
of any one country), but the form of the material studied
(memory or reasoning material, for example) which helps
to determine the value of the formal discipline theory
in practice.

The connection with psychology. Advocates of the

traditional education have been ably supported by psy-
chologists of the pre-twentieth century period. The men-
tal powers and capacities of the individual were identi-
fied by them as faculties. Each faculty was localized

in a specific area of the brain. The mind, or brain, be-
came like a machine with the facultles as parts; the teath-
er in the school needed only to train the machine to work

quickly and efficiently. According to the disciplinarians



the teacher was to exercise the parts of this mental
machinery so that they would be reédy for service when-

ever needed. The mind was also likened to a storage bat-
tery which could be loaded with powers of observation,
accuracy, will, memory, and the like, These powers ?K
would then be stored away for future use.

Prom Aristotle to William James, Aristotle was

the first to use the term faculties in its psychclogi-
cal sense. The practical counterpart of hils introspec-
tive psychology with the faculties, the doctrine of for-

mal discipline, may be traced as far back as Plato who S

felt that philosophers should study mathematics, but not
for its utilitarian value.

Although disciplinarians may have taught regularly
in schools after the time of Aristotle, the theory it-
self was revived only after the first effects of the
humanism in the Renaissance had grown out of the people.
Latin had been the language cf the Church and of the pro-
fessions, and as such had been cf practical value to the
students in the schools. The culture of a great civili-
zation, and the science, literature, philosophy, and
politiecs of the liiddle Ages and Henaissance were all re-
corded in the Latin language. The classics constituted
the content of the education of the day which was re-

served for the members of the upper classes, Thus 1t was
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also soclally expedient for the favored few that they
be acqualnted with the classics and, naturally, the lang-
unage in which they were written.

But when the people began taking more democratic
privileges, when class barriers began to be less diffi-
cult to overcome, and when vernacular languages began to
be developed, a training in the classics was no longer
absolutely demanded as a basis for social equality among
the members of the favered groups. In order to make the
schools more practical for the benefit of the new and
pocrer students, educators therefore had to revise their
wiiole philosophy and curriculum or attempt in some way
te devise a jJjustifiication for the old form. The latter
was the easier path and it was taken. The educators then
appealed to formal dlscipline and its basis, faculty psy-
chology.l

The objectives of mind discipline and character
building were easily achileved, or rather easily under-

stood, by the faculty psychologilsts. They merely pre-

scribed exercise of the particular faculty. Educators

l, Cf. Frank Graves, A4 Student's History of Education,
PP.184-85; Boyd Bode, Modern Lducational TAEOri€s,DPpe74-75.
These sources give the explanation used in this paper for
the introduction of formal discipline. into the schools.
For another approach see William Burton, The Guidance of
Learning Activities, pp.24-25,

Some writers hold that John Locke is the philosopher
and educator responsible for the introduction of faculty
psychology and its educational implications into the
post-Renaissance schools. Others, however, see Locke as
more of an exponent of the modern educational theory whibh
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grabbed at the theory and its prescription. They es=-

tablished claims for their classical subjects and lang-

uages, arguing that
every one should take these all-important studies,
regardless of his interest, ability, or purpose in
life, since he would thus best prepare himself for
any field of labor. All who proved unfitted for
these particular subjects have, therefore, been
suppcsed to be not gqualified for the higher duties
and responsibilities and tg be unworthy of consider-
ation In higher education.,

Formal disclpline ccntinued to dominate educaticnal
practice alfter the seventeenth century. The literary
expresslons of the classical culture were regularly em-
ployed as materisl for mechanical use end memorization,
since thils type of learning was consldered the best
kind of mental discipline. If teachers expected the
students to absorb the spirit of the culture they were
studying, they were reassured that it transferred auto-
matically upon contact with the words and through the
discinli 3
lisclipline.

Many traditional schools have borne the formal
spirit even into the twentieth century. The development

of schools in the United States began with the Latin

grammar school with its verbalistic learning. This was

opposes formal discipline. Cf. Graves, op.cit., pp.184-87;
Frederick Eby and Charles Arrowood, The Development of
llodern Education, pp.408-24.

2. Graves, Op.cit., p. 185,

3. Boyd Bode, fow Ve Learn, pp.49-50.
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followed by the more liberal, but still classical, acade-
ry. These two, together with the public high school,
which is still college-preparatory to a certaln extent,
have helped to form the traditlonal thinking and prac-
tice of many educators. But a new influence was felt es-
peclally at the end of the nineteenth century when Wil-
llam James begoan to rouse some school-leaders with his
psychological studies,

Pormal discipline lo current life. If popularity

were the critericn for selecting the best method of
transfer today, the theory of formal discipline would
probably rate a very high comparative comparative score.

Although this 1s an old doctrine, it is very much in

N
e

evidence.

Despite, or because of, its age and traditional
character, the formal discipline theory is even being
transmitted today. In the student editorlal of an Omaha
newspaper for January 5, 1948, a high school senior
claimed that the study of the Greek language "develops
concentration, precise and loglcal thinking, . . the power
to think in the abstract, to understand the interrecla-
tionships of thoughts. . . « It will . . « teach you
how to think, how to live."® In other words, this high

school lad, who was perhaps just echoing the claims of

his teachers, would urge others to study Greek because

4 Omaha LEvening World Herald, January 5, 1948.
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Greek disciplines the mind.

Education in its Lasic sense pervades a2ll the ace-
tivities of life. Although people commonly restrict
formal education to the schools, they carry its theories,
which they have imbibed, intc other educaticnsl sctivi-

tles and agencies. For example, a feature writer in the

it. Louls Clobe-Demoerat advised her readers to get
thelr minds off food and to eat less at meal time if

X 1

31 . 3 3~ < B s wo 3 - 1 By 1
they would have slirmer walsts. She continued: "Gr

ented
it takes practice, but the more you do it, the easier
it is. Will-power, like muscle, gets stronger with exer-
cise,"® Exercise or discipline - whichever term 1s used,
it indlcates the same type of trainlng.

The doctrine of formal discipline is apparently an

influence in these days also.

prosing Arguments and Evidence

"he theory of formal discipline owes its recent fall
.in number of adherents among prominent educators to the
gscientific investigation of the problems which were facing
cducators and psychologists at the turn of the last cen=-
tury. Arguments which urge one te reject the traditional
transfer theory are based upon experiments tezting the
spread of training in the general functions or "facul-

ties” and experiments in physiclogy.

5. The Globe-Democrat, St. Louls, February 28, 1948,
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The effect of memory training. The pioneer in the

experimental investigation of disciplinarian claims was

William James. In his Principles of Psychology, pub- EK\

lished In 1820, he told of his attempt to dlscover wheth-
er practice in memorizing did lmprove a general ablli-

ty of memory. ® After he had noted the time he required

to commlt to memory 1568 lines from Victor Hugo's Satyr,

he tralned his memory with twenty minutes of practice a
day for the next thirty-eight days. During this time he
memorized the entire first book of lillton's Paradise

Lost. Immediately after this perlod he tested his ablliby
to memorize by selectlng another 158 lines from the Satyr.
lle found that it took him more time to learn the second

election than the first! At James! request four other

(4]

'

ersons made a similar test. Three of them required
slightly less time for memorizing after the practice,
while the fourth showed a slight increase. The exercise
of the memory "muscle"” seemingly had not helped,

Besides opening the flood-gate for complaints a-
gainst formal discipline with his study James also prompted
many éther investigations of transfer in the fleld of
memory. Sleight, an English psychologist, conducted one
of the best experimmﬁts in this field. lle had one control

and three practlce groups undergo an experiment similar

6. William James, Principles of Psychology, Volume I,
DPP.666-68, cited in Howard Kingsley, The Nature and Con-
ditions of Leaming, D525, :
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in form to that of James, Before and after a practice
period all the groups were tested in their ability to
memorize dates, nonsense syllables, poetry, prose, and
lotters. The practice consisted of memorizing pcetry
for one group, "tables" for another, and prose substance
for the third. lembers of the control group did not
practice or attempt to train their memory betwsen tests.
Varlied results appeared, No group showed consistent re-
sults, Some individuals manifested a slight amount of
positive transfer, others negative tranafer, and still
others even none at all, In some cases the practice
groups gained less in the final score than the controlled
class, Sleight concluded that the practice did not seem

to produce any general memory improvement. The experi-
ment, morecover, did not present any evidence, as it

might have been expected to do, for the theory positing

a general memory function,?

According to these and other experiments there ap-
pears to be agreement that practice on one kind of materi-
al or memory task does not in itself 1ﬁprove the menory
abllity of a person. The varied results seem to indicate
that positive transfer in thais functlon must be due to
other conditions in the learning situation. Other ex-
perimenters, some of whbse findings are included in later

gections and chapters, have provided evidence that methods

7. W.G.Sleight, "lemory and Formal Training," British
Journal of Psychology, 1911, 4, pp.386-457, in Howard
Kingsley, op.cit., p.532.
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of memorizing, such as making meaningful associations
and learning by the whole method, are partially and
directly responsible for transfer,

Training problem-solving or reasoning functionse.

Experiments in this phase of learning are related in
other portions of this pasper. Also these show that rou-
tine practice per se will not guarantee transfer,

lesult of learning ideals. By ideals is here meant

those facultles, sucn as accuracy, neatness, anéd qulck-
ness, whicih the disciplinarians claim will be transferred
to all areas of 1life even if they are developed in only

The experiment recorded by Bagleys

was t he first
celebrated test of the learning of ideals. The teacher
emphasized neatness and accuracy in a third grade arith-
metiec class, No mention was made about being neat and
accurate in other subjects. After a three weeks' drill
twelve of the thirteen pupils tested showed improvement in
the subject of arithmetic. The last paper of one showed

2 difference of ,02 below hls first paper in accuracy,
but he had ilmproved in neatness. The average galn for
the group was 3.69% in accuracy and 4,9% in neatness.,

The language and spelling papers which had been saved

and graded for the same perlod showed on the other hand

8. The single tests were planned and supervised
by Dr. Carrie Squire of the Montana State Neormal Col-
lege and the reports and results were published by Dag-
ley in his books. Cf. William Bagley, Bducational Values,
P.189.
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in every case except one a decrease &nh both accuracy
and neatness, The ideals learned in only one area with
nc mention made of thelr value elsewhere did not trans-
fer to other areas,

Value of school subjects, A large number of studies

has been made in the attempt to to determine the trans-
fer value of elementary and high school subjects, Sev-
eral of these investigations have been selected for in-

clusion in this paper.

Thorndike's studyg

Inveolving more than 8500 students
was concerned with the problem of determining "the a-
mount of disciplinary values of high school studies, For,
xample, what is the relative merit of algebra as com-

pared with physics or sewing In developing the pupils!
],9"10

abllity to thin
An elaborate test of general intelligence and
geveral other tests which were to measure abillty to
think were administered to the students In cne form in
lay, 1922, and in an alternative form in Hay, 1923,

L
1)

Following two criteria, similarity of subject content
and sinmilarity of effect, Thorndike divided the cases
into nine different study group sections. After attemp-

ting to equalize other varying factors, he comparecd the

9., Ldward L. Thorndike, "liental Discipline in High
School Studies," Journal of Educational Psychology, 1924,
15, pp.1-22, 83-98, In Pedro Orata, The Theory of Iden-
tical Elements, pp.52-35,

10, Orata, op.cit., P.52.
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the study groups upon the intelligence and
thinkling abllity measured by the tests. For example, he
would take two groups, equated in respect to scores on
the first tests, ard allke in their study progrsm with
gecmetry, English, and history, but different in that

*

ene group was Uelting Latin whlle the other tock chemistry.

- P M 3 s & v~ 7 e by | - - -
hfter allowing for all cother fuctors it would be possible
toc compare the effoctes of Latin and chemistry by come

g ey SO 33 . - ol &3 - - ey - P e
paring the scores of the second group of tests

The differences [ound were practically negligible.

o one subject revealed any significant effect upon the

test galins. Thorndlke concluded that the results were
in ?PO“O‘WC“” opposition toc the treaditional view
that certaln subjects prcduce much more ge“cra* Improve-
ment in ability to think than others, and that amo ng
the subjects taught in high schools, languages an
nathematics gre the two that do thls to the great-
cst degree. :
Results of a later similar inves tiggt¢cv with 5000
- 2 L S ] k]
studentsi® were combined with those of the eurller studye.

Yingsley observed from these scores:

The differences are so slight that there 1s no
convincling evideunce of the qlPQPlOPLtj for mental
discipline of any cne subject or group of suo*act
It is significant that ;atln, 80 WOﬁr held up as the
supreme lnst“ument of mental di scipILnu should, when
ngdGctGd to a felr comparison EétA otle“ subjects,
fall to the middle of the list.

1l. Thorndike,op.cit.,p mm‘atg.,glent]cal Llernieuts,
CpeCile;Red0e _ : =
T I2e¢ Cecil Hroyler U.L.Thorndzkeg and Ella "oocyard
*A Second Study of Vental Discipline in High Schoel £ tudios,"
Journal of Educatlonal “s;chologx, 1627, 13, pp.o377-404,
41 :xingST.e-y, Qs C_itc. Dhswt L=GOe
13, Fitgsiey, o opeCit., DeDd4.
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Disclplinary values are claimed for mathematics,
and also for some sclence courses, Rugg investigated
the supposedly inherent transfer ability of a course in
descriptive geometry. He found that the transfer amouni-
ed to 324 in other geometrical materials, while it was
only 75 in non-geometrical materials,L %

inother Investigator measured her betany students!
abllity to observe, Afterward during a training period,
she Instructed them in observing botanical materiais.
Scores in a final test revealed a transfer of 33.9%
to other botanical materials and only 5,4% to non-bo-
tanical materials,L®

The experimgntalresults concerning the walues of
school subjects indicates that no one subject can be
agssumed to nave all the disciplinary effects accorded

t in the past. Any course may have transfer value,

(=0

o

cr

but that seems to be due to the type of instruction
rather than to anything in the subject matter itsslf,

Formal dlscipline and evidence from puhysiology.

Cne of the most shattering blows to the theories of
faculty psychology and formal discipline came in 1929

with the publication cof Karl Lashley's Srain liechanisms

and Intelligence, which 1s also recognized as cne of the

14, H.O0.Rugg, Lxperimental Determination of liental
Discipline in School Studies, in Charles Skinner, editor,
Cducational PsyChOlOZY, De258.

15, Nellie Hewins, Doctrine of Formal Discipline
in the Light of Experimental investigation, in okinner,

__EQCJ.t.’ pp 208-59'
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ma jor contributions to modern psychology. Through a
graht-from the "Behavior Research Fund" Lashley was

able to devote his entire attention for an extended
pericd to making a thorough study of the effect of brain
injuries of various degrees on the behavior and learning
power of rats., The results of these experlments tested
the validity of faculty psychology which claimed that
the various learning functions were localized in spe-
cific areas of the brain,

The questlion may arise first concerning the adap-
tability of experimental results wlth rats to use in
problems which have to do with man, In studies of ce-
rebral function in man Lashley found nothing that would
oppose the results with the rats. He writes:

The statement is often made, chiefly from studies
of the excltablility of the motor cortex, that with
ascent in the .evolutionary scale there 1s an in-
creasing specialization and fineness of localiza-
tion within the cerebral cortex. In one respect on-
ly cdoes the evidence corroborate this: in the marmalian
series the higher forms have a greater capacity to
discriminate differences in the spacial distribution
of stimuli on sensory surfaces (skin, retina, organ
of Corti) and a greater independence of control of
motor segments. Corresponding tc this increased ca-
pacity for spacial adjustments, there is a finer dif-
ferentiation within the sensory and motor projection
fields cf the cortex. But, aside from this function
of spacial orientation, there is little evidence of
a figgr cortical differentiation in man than in the
rat.

16, Karl Lashley, 2rain liechanisms and Intelligence,
P.156,
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In the main Lasnley used the maze to measure his
subjects! ability to learn. 17 In order to determine
the capacity or function of varicus sections of the
brain he made lesions in varying degrees of size in all
parts of the cortex. The rats were placed in the start-

ng box to run the muze before and after the operations.

(=3

Y

The time consumed In running the maze plus notations on

3

observable behavior were criteria for determining the
functioning of an ability which might have been localized
in the injured cortical area.

According to the locallzation theory, if a lesion
were made to that sectlon of the brain which holds the
function controlling the running of a maze, the rat
should then be unable to get from the entrance to the
food. If the rat's memory were to be injured by an opera-
tion, it would be unable toc retain the habit once it
had been learned, or it would lose the habit more
quickly than normal animals in proportion, perhaps,

to the extent of the injury to the one vital section.

17. As it is used by psychologlsts the animal maze
is usually in the form of & square or rectangular court.
Sizes vary; the reproduction of the Hampton Court maze
used by Small in 1899 and 1900 was € X 8 feet. :

Between the animal in the starting box and the foed,
which serves as an incentive and is placed in a central
room or on another side of the court, is a series of
hallways with blind alleys at various points. The ani-
mal is to learn the correct and shortest pathway to the
focd,.
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The results of the experiment revealed that the capaci-
ties to learn and to retain were reduced by cerebral le-
sions. This reduction of either capacity, hcwever, was
not a result of a lesion in any specific area, but 1t
occurred after operation in ahy cerebral area. After
further experiments Lashley found that the reduction was
"roughly proportional to the amount of destruction,"t8
In addition, he was unable to notice any difference
in behavior in the maze situaticns after operations in
the different parts of the cortex, The rats were able to
learn to run new mazes after cerebral lesions to any parts
cf the cortex, ané they were able to retain an old maze
habit learned before an operation in any portion of the
brain. Accuracy in running a maze was as great for many
of the operated animals, even though they learned the
habit after brain injury, as it was for the normal rats,
In his results Lashley was unable to find any evi-
dence at all supporting the localization theory. After
analyzing studies and investigations of human cerebral
lesions he concluded that the problem of learning pre-
" sented there was similar to that of the rats with the
mazes. The facts in both cases indicated in no way that
the general functicns of learning were localized 1n spe-

cific areas of the brain.lg

18, Lashley, op.cit., p. 175.
19, Ibid., 2 oRET=Es) 175-176.
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Formal Discipline in Lutheran Religzious
ducation

Lutheran educators have been just as concerned a-
bout the problem of transfer as secular educators, Their
explanations of the process cover as wide a range as is
found in secular educaticnal literature. Although they
are not stated directly, they ordinarily may be easily
alined with the generally accepted theories. Few Luther-
an writers 1In education, however, have been quite as
honest, perhaps, as the one who admitted his inability
to explain transfer when he wrote, with a reference to
the methods of teaching English: "The aim of all is in
scme way to add some value to the child's education, .

."/ITtalics mine/20

Advocates of the theory. Acceptance of the dogma of

formal discipline before 1800 was just as general and un-
crltical among Lutherans as it was elsewhere., One evi=-
dence of the prevailing attitude was given by a writer

for the Schulblatt in 18797 who indicated that "the chief

purpose of mathematics was the development of tiie intel-
lect, and not necessarily the preparation for business

1ife and life in the world."2l

20, "The Conversion of Subject lMaterial into Edu-
cational Values," Lutheran School Journal, LXIV, 4,
(Aprll, 1929), p.129o i

21. Schulblatt, XII, (February, 1877), pp.50-53,
qucted by Lutheran “ducation Association, 100 Years of
Chrilstian Education, Fourth Yearbook, ed. A C.Repp,

Pe 120,
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For nearly thirty-five years after the turn of the
century Lutheran educ:ticnal literature did not reflect
the same change of thinking about transfer which was
manifested by secular writers. Although the leading
Lutheran educators stressed parts of opposing theoriles,
tney still clung falthfully to the old principles by
wnlch they had been educated, MHartin Reu, the well-
kmowvn educator of the American Lutheran Church, whose
books have been frequently used and quoted by teachers
in the lMissouri Synod, employed the educational prin-
ciples of the introspeciive psychology as they had been
developed especially in the nineteenth century.22 He
differentiated between the intellectual, emotional, S
end volitional manifestations of the individual. Fron
Feu's viewpoint each had certalin innate powers or facul-
ties, such as the memory, phantasy or imagination, and
reason in the intellect, the esthetic and moral and so-
cial feelings in the emotional life, and the will in
the volitional life., These facultlies, he advised,
should be cultivated and strengthened in the most ap-
propriate manner - by exercise, The faculty called
memory

can and should be strengthened by appropriate exer-
cise.
fut as the young oak tree can develop 1ts pecullar

powers only where weather, soll, nurture, etc., are
favorable, so also the thinking activity of the soul

22, Martin Reu, Catechetics, and How To Teach in
the Sunday School.

™~
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N e————
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wlll be developed to the highest degree of efficiency
only where sensations and concepts are normally
formed and where instruction and training constant-
ly exercise and ilmprove this innate faculty.

Cultivation of the esthetic emotions enriches
the inner life,

. . L]

Heligious instruction exlsts for the purpose of
training the religious feelings. 2

If it is agreed that moral conduct and the develop-
ment of character are possible only on the basis of
volition, the transcendent importance of the train-
ing of the will in educatiog3 especlally in religicus
education, is readily seen,

In & more recent publication (1939)2% Reu reiterated
the same basic features of fcormal discipline - the in-
nate character of all the faculties and exercise, the
method by which they should be trained.

The disciplinarians' doctrine has been fostered in
recent times in the lissouri Synod also. Koehler writes:

As the muscles of the body, so the mind must be exer-
cised. We learn to use the mind by using it, to

think by thinking, to remember by remembering, to
reason by reasoning, etc. The mental efficiency
resulting from such methodical exercise of the several
functions of _the mind 1s the objective of intellectu-
al training.

The training and cultivatlion of the faculties or
powers of the mind by proper exercise was advocated by

Paul Xretzmenn in his Psychology and the Christian Day- A

23, Reu, Catechetics, op.cit., pp.209.217.222,225,

238,
24, llartin Reu, flow To Teach in the Sunday School.
25. Ldward Koehler, A Christian Pedagmogy, De4.
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School, published apparently about 1930,2% and implied

in another,later volume by him.27

Current Lutheran educaticnal literature is still not
free of direct and indirect references suggesting the
use of disciplinary methods in transfer. A recent volume
in the Concordia Teacher Training Serles states:

llemory 1s, however, rather easy to train, Like the
muscles of the body, 1t grows stronger by exercise.
One who carefully memorizes a given amcunt of materi-
al every day, beginning with small amounts that can <
easily be committed, end who keeps this material a- :
live by frequent repetition, will be surprised to
find how rapldly his memoryzgill gain in power of
registration and retention,

Another current help for Sunday School and Bible

class teachers seems to imply the need for exercising

the mind.
Of what value to God, to mankind, to ourselves, 1is
a mind that has been diligently trained and disci-
plined and thet has been stocked with much useful S
knowledge? . . o As a faithful steward of God the 5
Christian should place at the service of God a well-
stocked, disciplined, and clean mind. The person
who willfully permits his mind to stﬁgnate and de=-
teriorate 1s not a faithful steward.
The writers mentioned above as advocates of the

theory of formal discipline should not be condermed in

toto on the basis of the cltations offered here. These

26. Paul Kretzmann, Psychology and the Chrilstian
Day-School, pp.35ff.

27. Paul Kretzmann, The Teaching of Religion,
Pp.BOTT.

28. Ad.Haentszchel, Learning To Know the Child,
PP«.29-30,. .

29, J.M.Weidenschilling, editor, Concordia Bible
Teacher, VIII, 4, (July, 1947), pp.266.267.
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men, it is true, claim or imply that mental and emo-
tlonal powers are innate and that they are developed

by exercise. In other words, they make absolute state-
ments of claims whilch may nﬁt be true at all or just at
all times, But by a fortunate inconsistency they do not
restrict themselves to claiming an automatic transfer
via the method of exercise as strict disciplinarians
should do. Instead, they add to the terms exercise and

discipline connotations which are suited to other more

accurate thecries of transfer. A realization of their
unfortunate prejudice for the terminology and theories
of the older psychology and education should help us to
understand these men and their writings better,

Heferences directed against formal discipline, Out-

side of brief remarks in the two articles on the trans-
fer of training printed by the Lutheran School Journal,zo
very little hes been written in Lutheran circles direct-
ly against the oldest theory of transfer,

In the preface to llaentszchel's brochure Kraeft
noted with pleasure that books on psychology acceptable

from the Christian viewpoint were "getting away from the

30. Paul Kretzmenn, "Transfer of Training," Lutheran
School Journal, LXXV, 3, (Hovember, 1939), pp. 108-1Z2,
Frank killer, "Transfer of Training," Lutheran School
Journal, LXXVIII, 8, (April, 1943), pp.549-554,



il

I

31

language of 'temperasments! and '"faculty psychology.'“51

Schmieding writes in his Understanding the Child:

The 1dea that the mind is merely the sum of special

abilities must be rejectéd. The many abilities can-

not be compared to so many separate faculties stored

in a place called mind. liind involves interrelation-

ships. ¥ind is a unit. This is true even if_the func-

tion of mind may be general and specific, ¢

Both of the foregoing quotations involve faculty
psychology only. But since formal dilscipline rests its
case on the old psychology, 1t may be considered
weakened if its basis is effectually attacked,

The golden age of memory and verbaslism. At some

point in the development and practice of the faculty
pesychology, there originated an 1dea that the period

Fa

of an Indlvidual's life from about the sixth to the
twelfth years rust be the "golden age of memory." It

was a logical deduction, for slince the powers of the
mind were assumed to be developed only by exercise, it
was natural for educators to think that childhood and
adolescence would be the ideal periods for such develop-
ment. But believers in the "golden age" scemed to feel

that, in addition to the benefit the child received by

31, W.0.Kraeft, in preface to Haentszchel, op.cit.,
D. IV.
32, Alfred Schmieding, Understanding the Child,

P58,

X
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the exercise, he was also able to retain much of what he
had memorized.35 Teachers therefore could take advantage
of this wonderful pericd in the child's life and have
him memorize endless amounts of material; they would ex-
pect that he could call forth the material whenever he
would need it later in life., Transfer was assumed to be Y
automatic once the child had learned the words.

Such reasoning Iinfluenced Lutheran thinking and re-
sulted in loading the course in religious instruction
with an unbelievable amount of memory material, It was
only after 1900 that the large detailed exposition of
Luther's Small Catechlism by Dietrich began to be re-
placéd in the children's catechumen classes Ly the more £~
abbreviated version by Schwan .94

But even In the second decade of the twentieth
century, some pastors and parochlal school teachers were

requiring their pupils to memorize all the 548 Bible pas- A

sages listed in the Syncdical Catechlism. Besides the above

]

33. The ncticn of the "golden age of memory" 1s some-
what similar to the theory set around the maxim "repetitio
est mater studlorum," which is discussed below in the
next chapter. However, since the "golden age" idea is
or rather seems to be derlved directly from faculty psy-
chology and formal discipline, 1t is belng treated here.
FFormal disciplinarians, of course, might nct consider the
content of the material studied as important as 1s indi-
cated by advocates of this notion,

34, Lutheran Education Association, 100 Years of
Christian Education, op.cit., p.156.

{4
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Rommelmann55 found a course of instruction for 1926 which
required the memorization of 423 Bible texts, 144 stan-

/

zas of hymns, the text of the Small Catechism, the Christ- ‘>%
ian Questions and Answers, the Table of Dutles, and a
nunber of prayerse.

The only result of thls instruction could be a reci-
tation by the pupils, perhaps somewhat glib, but with
very little, if any, understanding of the words, since
there would be hardly sufficient time for any thovbugh
explanations, Asgsertions supporting the meaningless rat-
tling of words would state that understarding of the
pascsages and of thelr applicatlion to life would strike
the puplil later in life. Thus, through some uncanny
means the passages learned In childhood, whether under-
stocd or not, would be of value and avallable for recall
in adulthood. But as far as the children who did the
memorizing were concerned, 1t was verbalistic patter.

'he dangers of this verballstic education were sensed,

it seems, by one writer in the Lutheran School Journal

in 1927. ile wrote:

Did we nct 21l observe during the World Var how
indliferent men and women proved to be spirituaslly?
It showed us that the knowledge of Jod and His Vord
was not rooted in the hearts of men and women, as
many were wont to boast.?

35, H.C.Rommelmann, '“enory Work in Our Religious
Tnstruction, with Special Reference to the Functional
Viewpoint," Lutheran School Journal, ILXVI, 6, (February,
1931), pp.246 ff.

36. W.R.Schmidt, "Bible Study in School, " ILutheran
School Journal, LXII, 7, (July, RG22 BED o 242,
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Although verbalism need nct be assumed to have been the

only cause for such indifference, yet because it seems

to have been the chief result of a prevalent type of

instructicn, we may, unless contradictory evidence is

presented, conderm 1t more readiliy than anythirg else,
The favorite noticn about the "golden age of memory"

-

could not be given up so easily, hiowever, Prominent Luther-

5] y ;
an educators i contirued to foster the ides, and one ad-

3 e B
duced support from the childhood memories of aged people. A
Results of psychological experiments were recognized
but seemingly throwvn to the winds, as, for exsmple, when
one declared:

« o » in the face of these claims / thcse of recent

psychological experiments/ we venture tc say that

the perlod of late childhood is that of the most

retentive memery. It has been shewn in a large num-

ber of cases that the lessons learned in this period

of childhood were those that were retained anﬂgre-

called even in old age with comparative esse.v

e may resolve the problem discussed above into two
phases: the truth in the assumption of a "golden age of
memory,” and the place of meaning in memorizing.

Studies of age differences in learning ability do
not substantlate the popular assumption concerning a )

"golden age of memory." They rather show that the ability

37. Reu, How To Teach in the Sunday Schoecl, op.cit.,
pPp«.87ff. Kretzmann, Psychology. . .Day-School, op.cit., p.l1l05.
38. Eretzmann, Psychology. . .Day-School, op.cit., p.105.
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to memorize Increases in the iIndividual until about

the age of twenty. It appears to remain on the s=me
level until twenty-five or later. Thereafter the abili-
ty decreases gradually, but very slightly.39 Thus there
appears to be little reason to believe that childihood is
a golden period for memory. In fact, adults should, be-
coause ol thelr greater number of experiences, be able to
memoerize much better than children.

The present writer located one reference in Lutheran
literature which discounts the notion favoring late chidd-
hood as the ideal pericd for memorizing.40

Carrying the formal discipline theory with respect
to memory to its logical result means first of all that
the abillity must be exercised if the person is to retain
anything. The theory indicates also that the more the
memcry ls developed by exercise, the greater retentlve
power 1t should have., Therefore, if a child or adolescent
whose memory appears to be well-developed, that 1s, if he
can learn with comparative ease, he Should be abie to re-
tain whatever he does memorize probably for an indefil-
nite perlod.

lieaning has no special place in this concept of

memory. lieaning belongs to the"facultiles"of reasoning

39. Kingsley, The nature and Conditions ¢f lLearn-

ing, %g.cit., PD.323-24,
40, Schmlcding, cp.cit., pp.89-20,
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and judgment. It 1s not especially necessary to require
it therefore, at the time when the materlal 1s committed
to memory, since 1t can be added at any suitable time
later 1n life. Of course, if the teacher is able to help
the child understand the material when he firat meets
it, so much the better; the child can then begin apply-
ing the lesson immediately. But if the words are some-
what difficult, or if the child has not experienced or
will not experience for some years the occasions neces-
sary for application of the lesson, then the teacher
need not be especially worried. If the child has memor-
ized the material, he will petain it and will be able

to use it when he gains enough knowledge to understand
1t or when he.meets an experlence in which he can use
it, This 1s a general description of the formal disci-
pline theory in practice. Verbalism, the speaking of
words withdut a knowledge of their meaning, 1s a result
of this form of education.

It may be salid to the credit of all Lutheran edu-
cators investigated by the writer who attached them-
selves to principles of the theory of formal discipline,
that they have stressed memorizing with understanding.
llechanical, or rote learning has been opposed bitterly.
At the same time, however, the loophole is left open
for mechanical learning and verbalism when memory work

is approved which, although it cannot be really compre-
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hended by the children, 1s preceded by only an expla-
nation of words and not of thelir relationship to the
meaning of the whole nor of their relaticn to the ex-
periences of the learner, Thus Runge bewails the situa-
tion of immature children whc must memorize such materi-
al as the following:

0 holy, blessed Trinity,

ivine essentlal Unity,

God Iather, Son, and Holy Ghost,

e Thou this day my Guide and Host,

All our knowledge, sense, and sight

Lie in deepest darkness shrouded

Till Thy Spirit breaks our night

Vith the beams cf truth unclouded;

Thou alone to God canst win use,

Thou must work all good within us,

Such stanzas as these contain a heavy dose of con-~

centrated theology, and certain prerequisites are

necessary before they can be appreciated as they
should., There is really no good reason why such

matérial should be Introduced piimaturely, -~ be=
fore children are ready for it,.

Experimental evidence in this phase of the problem
indicates, as in the other, that it 1s inadvisable to
follow the claims and opinions of the disciplinarians.
Lvidence has already been presented above which tends
to disprove rather definitely the existence of a memory
faculty localized in some area of the brain. It has al=-
so been shown that exercise per se cannot be said te im-

prove the memory. Evidence concerning the place of meaning

41, J.M.Runge, "Integrating Religious Truths with
the lxperiences of Life," Lutheran School Journal, LXXV,
1, (September, 1939), p.21.
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in memorizing indlcates clearly that we remember materi-
al which 1s meaningful much more easily and for a longer
time than that wvhich is meaningless. A word of explana-
tion 1s in place: meaningful material imples that there
must have been some previcus experience and some associ-
ations connected with it, In crde; then tc be as economi-
cal as possible In memcrizing, teachers should ask the
pupll to memecrize only that maeterial which he compre-
hends and which is related to his experiences, In the
case of material which is not understood the teacher
should give a full explanstion. In the case of material
in connection with which the pupil may rot have had ex-
periences or assoclations, the teacher should provide
experiences to which it may be related. &

Lutheran educators outside the fold of formal disci-
pline (if such a distinction may be made) have not been
silent on the question concerning the importance of mean-
ing in memorizing. Only within the last decade, however,
has this more specific point in the disciplinarians!

platform been especially attacked.4d

42, Kingsley, op.cit., pp.510-135,464.

X

43, Cf. H, Boettcher, Instructor's kanual for Luther's

Small Latechisn, P.XXI, W.Kraeft, "Teatiﬂg In Religion,"
Tutheran scnool Journal, LXXVIII, 4, (December, 1942),
PP 164-68. Tneo.—Kuehnert Directing the Learner, p.b54.

Schmieding, Understanding tne Chlld géycit., pp.89-90.
Vm. Xramer, @nd otlers, weuel 6 study for

Lutheran Llementary oCLOOlﬁlrpp.EBfi-
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Sunmary and Concluding Remarks

Formal discipline 1s the traditional theory of trans-
fer. It postulates an automatic and universal transfer
1e use of innate faculties cof th vmind which
are developed by exercise.

The basls of formal discipline was laid by faculty
psychologists who localized each of the mental powers in
a specific area of the brain.

Iiducators of the post-Renalssance periocd uzed the
faculty psychology and the formal discipline theory to
justify the retentlon of their classical curriculum
whose content was being questioned during a democratic
movement among the people., The traditicnal doctrine
continued to dominate educational practices without
much opposition untll Willlam James began his investi-
gations at the close of the nineteenth century.

Opposing evidence 1s taken from experiments in
memory training, problem-solving, the learning of ideals,
and evaluation of schocl subjects, Results show that
transfer need not occur‘thrcugh the exercise of a men-
tal function. In addition, it cannot be assumed that one
school subjJect has more transfer value than another.
Lashley's éxperiments with rats offer quite conclusive

evidence agalnst the localization aspect of the formal

discipline theory.
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Leading Lutheran educators maintained principles
of formal discipline for nearly thirty-five years after
the turn of the century, ILvidences still appear in cur-
rent Lutheran literature. References directed against
the theory have appeared especially within the last
ten years.

The assertion that late childhood is the "golden
age of memory" or "the age of most retentive memory"
found support among many Lutheran pastors and teacnefs.
They required so much memory work, however, that verbalis-
tlc learning resulted. Several educators attempted to
"comrromise" by holding both to the "golden periocd" no-
tion, a vestige of formal discipline, and to an emphasis
upon umemorizing with understanding. The results of sci-
entilflic investigatiors in this area have come to be
reccgnized and accepied in recent years.

Before we think of tossing formal discipline out
the back window because of the mountain of decisive evi=-
dence raised against it, we should do well to ponder the
remaining.literature on the transfer problem. Before we
finish, we might conclude with Lashley "that far from be-
ing-a dead issue, as most people at present are inclined
tc believe, the theory of formal dlscipline issbill an

open question."44

44, A statement given by Lashley in an Interview
with Orata; recorded by Orata, "Transfer of Training and
Educational Pseudo-Science,” The liathematics Tescher,
XXVIII, 5, (¥ay, 1935), p.271,
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Bare formal disclpline of its objectionable and unsci-
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cf exercise - and a theory of transfer may emerge w

]

hich

-

can speak of mental abilities belng performed and made

®

ffective by some dynamic function of the mind or brain

a whole.45
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45, Cf. Lashley, Brain lMechanlisms and Intelligence,
G'ZP.Cit., pp.l’?z“lv&.
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CHAPTER 1III

THE THEORY OF IDENTICAL ELEMENTS

Explanation of the Theory

Origin. The formulation of the theory of 1ldentical
elements was a reaction against the older theory of
transfer endeared to many by tradition. It was a move
seeningly well justified, for the faculties assumed to
exlst by advocates of the "general" training had, af-
ter all, never existed. The natural resction then was
to turn to specific objectives and specific activities
which could be foresecn and actually accomplished. It
was much more logical to think of education as a train-
ing in these important specifilc activities which the
pupils would definitély be engaged in when they took
their tuwn in the world than to think of 1t as a train-
ing in vague, general functions or abilities which seemed
t0 have no direct bearing upon people's behavior in
many situations.

It was 1901 when two psychologists, Edward Thorn-
dike and Robert Woodworth, first attempted to test ex-
perimentally the hgpotheéis which was to take the placse
of the doctrine of formal discipline. The theory which



€ s

43

was finally set up clalmed that transfer could occur
only when an element In one situation was identical
with an element in another situation., Thus, if a per-
son had learned how to add, he could transfer that skill
to his work in multiplication, for addition is identical
with a part of multiplication.

Experimental evidence. The first tests attempted to

détermine whether or not the function (formerly called
faculty) of "observatlon was really a group of functions
varying with the thingvdbserved."l The experimenters
practiced thelir subjects iIn certain typea of observa-
tlon and gave them tests of simllar tasks before and af-
ter the practice. In the first experiment the subjects
were tested In estimating the areas of similgrly shapgd
rectangles of varying sizes and of triangles, circles,
and irregular flgures of the same size limits. Next
they practiced estimating the areas of rectangles ranging
in size from ten to 100 square centimeters and of the
same shape as those in the test series. They were glven
the opportunity to improve themselves when they received
the correct answers after each guess. The retest was
given with the first test series. Improvement from the-
first to the last test was evlident in almost all cases,
but the amounts were very irregular.

Other following experiments were concerned with

1. Robert S. Woodworth, Experimental Psychology,
p01940
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estimating welghts of objects and lengths of lines,
and with percelving words with certain letters. The re-
sults caused Thorndike and VWoodworth to conclude the
following:
Improvement in any single mental function rarely
brings about equal improvement in any other function,
no matter how similar, for the working of every
mental function-group is conditloned by the nature
of the data in eac@ particular case.

In a second experiment which attempted to locate
correlations among perceptive processes 1t was concluded
again that these functions, too, though very similar,
could be Independent speclalizatlons. Training In one
did not carry over to another.®

Thorndike also tested the function or faculty of
accuracy in drawing lines to equal 100 and 50 millimeter
lines. He concluded that the two activities represented
two different abilities, since there was no relation be-
tween the results on the test .2

}More complex mental processes were tested when
Thorndike asked his subjects to solve algebra problems
presented in pairs, one of the palr being in an habitual
form as "What is the square of x 4 y?" and the corres-
ponding problem in a changed form as.“What is the square 7

of by £ by?" Of the 97 graduate students used as subjects,

6% gave the wrong answer to the first form of the palr

2. Ibido’ pp.194-95.

3. Orata, The Theory of Identical Elements,op.cit.,
PP+26.28. :

4'. Ibido, p‘.29.
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given above, and 287 were wrong on the corresponding
changed form. The conclusion offered was: "Any.dis-
turbance whatsoever iIn the concrete particulars reasoned
about will Interfere somewhat with the reasoning, making
it less correct or slower or both,"?

The most significant'point in these experiments
offered as evidence for the new theory seems to be

that the amount of transfer is very limited even

in functions which are very much alike, such as the

estimation of magnitudes. Consequently, it appears

as 1if mengal functions were specialized and highly

specific.

Formulastion of the theory. £11 fraining scems to

be speclfic. The mind does not consist of a group of
goneral ﬁowers or functions as, for example, reasoning,
Judgment, end memory. The mind is composed of countléss
partiéular operatlons or capacities. The teacher must
train these specific functions and not the general pow=-
ers. But when he trains one of the particuler functions,
he has trained that alone and no other functions "What
you do to the mind by way of education kmows 1its place;
1t never spreads. You train what you train."”

Accuracy in spelling is iIndependent of accuracy

Se Ibide, DPe33e

Ge m', p.55-

7« G.h.Stratton, Developing Mental Power, p.5, cited
by Orata, Identical hlements, OpPeCite, Debe
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in multiplication. Quickness in arithmetic is entirely
different from quicknessrin recognizing misspelled
wofds. The experiment of Bagley and Squire in the train;
ing of arithmetlc pupils in neatness and accuracfashowed
that these ldeals were independent of the same ideals
in language and spelling.

Thorndike related thé specificity of functions to
transfer in this way:

The very slight amount of variation in the nature
of the data necessary to affect the efficiency of a
function group makes it falr to infer that no change
in data, however, 3115ht, is without effect upon the
function. The lous in the efficiency of a function
treined with certain date, as we pass to data more
and more unlike the first, makes it fair to infer
that there is always & point where loss 1s complete,
a point beyond which the influencs of training has
noct extended, The rapidity of this loss - that is,
its amount in the case of data very similar to the
data on which the function has been trained -
makes 1t falr to infer that this point 1s nearer
than has been supposed. :

The general consideration of the cases of retention,

- or of loss of practice effect, seem to make it like-
ly that spread of practice occurs only where identil-
cal elements are congerned in the influencing and
influenced function.

Transfer may occur then only when elements in one
act1v1ty are identical with elements in another. Thus
addition should improve multiplication because multi-
plication involves addition. A lmowledge of Latin

should aid in learning e Romance language because there

8. Cf. supra pp.lg-?,o-
6 o Favar N e s | Edupaticnal Payoholopys i nat

edition, p.91, cited by W.C.Bagley, Educational Values,
p.l186.
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are so many identical facts required in the learning
of each, Thorndike also asserted thet
the study of geometry may lead a pupil to be more
logical in all respects, for one element of being
logical in all respects 1s to realize that facts

can be absolutely proven and to admire and deslre

this igrtain and unqueBtionable sort of demonstra-
tion,

Transfer then according to the theory of identical ele-
ments would depend upon the number of common elements
existing in two situations.

Identities of substance and procedure. In crder

to be able to recognize the kinds of identical elements
more readily, Thorndike differentiated between the iden-
tity of substance and the identity of procedure.

The identity of substance refers to the stuff or
substance which 1s common to the composition of twe
situations,

Thus special training in the abllity to handle
numbers gives an ability useful in many acts of
life cutside of school classes because of identity
of substance, because of the fact that the stu{i
of the world 1s so often numbered and counted.

This identity may be seen also in the relation be=-
tween two school subjects like mathematics and physics,
or English composition and spelling. The identity of

substance would refer to the material to be used in

figuring with numbers in the one case, and in the other,

10, Ldward Thorndike, The Principles of Teaching,
P.243, -
11' Ibid. ? pp.24/};-45.
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that which is identifled by words, or the words them-
selves,

The second ldentity refers to a procedure or manner
of ascting which is common to two situations. This may
be seen in the relation between school subjects em-
ploying similar types of laboratory procedure like
chenlstry and botany. Each would employ the scientific
method in searching for facts. Whereas the identical
element to be transferred in a case involving the iden=-
tity of substance would be an ability or skill or a
specific physical reaction, the c¢iement transferable
in situatlons identical in procedure would be especial-
ly a specific attitude.

The habit acquired 1In a laboratory course of lock-
ing to see how chemicals do behave, instead of
guessing at the matter or learning statements a-
bout it out of a book, may make a girl's methods of
cooking or a boy's methods of manufacturing more
scientific because the attitude of distrust of o=
pinion and search for facts may so possess one as

to be Egrried over from the narrower to the wider
field,

Psychological basis. In the terms of Thorndike's

connectionist psychology, the identical elements exist-
ent in two situations involve specific stimuli to which
specific responses may be made, Transfer occurs when
the person percelves in a second situation something
which existed in a previous situation and which now

acts again as a stimulus. Transfer may be viewed external-

12, Tbid., p-245.
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ly then as the repetition of a response in a second
situation.
Connectionists conceived of the stimulus as
first being received by a sensory nerve ending and
then being carried into the person over a series of
neurons or nerve {ibers. It reaches a junction point, the
synapse, which offers resistance. If it is able to tra-
verse the synapse, it 1s directed to another series of
neurons which carry it out to the muscles as a response.
Once the entire pathway has been covered, = stimulus-re-
sponse bond (S«sR bond) has been formed. If the same
stimulus should occur later, it will use the pathway
or bond previously formed, It will have easier going
each succeeding time,for each time it will lower the
synaptic resistance and strengthen the bond.
The bonds themselves vary In degrees of complexity
and so use different levels in the spinal cord or brain.
On the lowest level the S—9R bond or sensori-motor
arc is simple and direct, passing with few exceptions
directly through the spinal cord with no recourse at
all to higher centers. On the second level the impulse
travels up the cord to the lower brain centers be-
fore being redirected to the proper motor neurcnes.
This happens in the case of habits and simple coordi-
nated acts. In the highest type the impulse travels
to the association areas where presumably thought
takes place and the impulse 1s then redirected in teems
of the analysis and discrimination which have taken
place, In this case t%g complexity cof the bond is
enormously increased.

Many situations in life which may seem new pre-

13, William Burton, The Nature and Direction of
Learning, pp.37-38,
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gsent .atirmuli which the individual has alrcady met at
other times and to which he has reacted. !le can now re-
gpond in the same way, but very likely more quickly and
more accurately, because the bond has already been formed
ané c¢ffers less resistance than on the first occasion.
Transfer will then be effected, because in the new situ-~
ation the person perceives and responds to a stimulus to
which he has responded in the past,

To the connectionist, learning becomes a matter of
bond formation while transfer involves-the re-use of

completed bonds,

Opposing Arpguments and Evidence

vidence from eXperiments'in physiology.l4‘Proponents

of the theory of 1ldentical elerients assume that a first
response made by a person leaves some trace in, or on, -
his nervous system., Especially the earlier advccates

have felt or have implied that this trace involves

definite connections between cerfain receptors, nerve
cells, and effectors., This would indicate the formation

of a restricted path over which the nerve impulse is to
travel. If the theory is meant to be one worth propounding,

it must be led eventually to the conclusion just mentioned

14, Lashley, op.cit., pp.123-24;125-27;126,131;
163=-0643 172-73,
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or at least to a simllar one. Otherwise it can assert

nly a fact already recognized that the response al-
ways follows its stimulus. But this limitation of the
conduction of an Impulse to a definite pathway is the
point which is not compatlble with results of experiments
in physiology.

Hvidence has been given avovel® to show that
general functions, or, as might be claimed in connec-
tion with the present theory, bonds for performing spe-
cific abllities, are not localized In special areas of
the brain, Injurieas to the cortical areas did not pro=-
duce a variecty of types of hindrance in the initial
learning of maze habits by rats. However, it has been
sugzested that iIn the learning of a habit and in its
improvement equivalent bonds are formed which contribute
to the effielency of performance of the habit. If this
assumption is granted, it would follow that a partial
destruction of the bonds composing one habit, either
before or after it has been learned, should result in
a loss of efficiency in its performance. Lesions to
the brains of rats failed to give any indication of such
a loss. A visual discrimination habit, for example, which

under normal conditions is formed only through the occipi-

15, Cf. supra, pp.22-25.
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tal cortex, was formed just as easily when this area
was removed., Again, as Lashley states:

it is still more difficult to understand, in terms

of reduplication of bonds, how a habit v ich has

been learned to equal efficiency of performance

(1.e., to the establishment of equal numbers of

bondsi by two animals with unequal amounts of cor-

tex should be more effectively retained by one

than by the other, én accord with the amount of

functional tissue.l

Those who favor the theory of ldentical elements
in its literal and original sense may assume the presence
of synapses in the nervous system. Learning is sald to
take place when the resistance power of a synapse is
lowered, It is felt that once such a change does occur,
the condition of the bond with its synapse becomes es-
tablished and retention of the response becomes relative-
ly permanent. The retention of a habit after it has
been formed would depend then upon the stability of its
synapse or synapses., One should be forced to assume in
line with the theory then, it seems, that if a habit
128 been learned equally well by two individuals, that
is, if the synaptic resistances have been lowered to an
equal extent, the stability of the synapses should be
equal and retention of the habit should be the same for

two persons. But experimental evidence reveals the fol-

lowing:

16. Lashley, op.cit., p.131.
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In the experliments upon the retention of habits
formed after brain Injury the accuracy of performance
after initial learning was for many of the operated
animals as great as that of the normal controls.
Their time for traversing the maze was slightly
greater, but this was obviously a function of the
general rate of running and not of time consumed
by integration at the critical points in the magze.,
The peculiarities of behavior observable during
learning almost entirely dlsappeared with the per-
fecting of the habit, and in final performance
there were no significant differences between the
operated and control animals, For the learning
of the maze we have no evidence that one part of the
cortex rather than ancther is primarily concerned,
and hence cannot conclude, as we do for the habit
of brightness discrimination, that after the destruction
of one part another part learns vicariocusly. Thus
there are no reasons for belleving that the funda-
mental mechanism of the habit, once formed, differs
in the normal and operated cases, The lowering of
synaptic resistances to produce equal efficiencies
should be equal, and equal changes should be equal-
ly stable.

But the habit of llaze III was lost more rapidly
by animals with brain lesions than by normals, and
to an extent somewhat proportional to the amount
of cerebral destruction. This can only mean that
the retention of the habit is conditioned by the
total amount of functional tissue in the cortex
and not, primarily, by the inherent properties
of the synapses themselves. We seem confronted
with the alternatives of devising some new hypothe-
sis concerning the nature of the synaptic mechanism
which will admit that its stability depends upon
extrinsic factors or of facing the improbability
of our whole theory of the mechanism of learning.17

The evidence presented here and the fuller explana-
tion in the originai source 1end no support to a theory
of learning which claims that transfer involves the use
of'v previously formed conduction paths definitely lo-

cated in the nervous system. Elements common to two

17, Ibid., p.126.
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stimulus~regsponse situations may exist in the nervous
rstem, but in Lashley's opinion 1t seems that they should
ined In terms of dynamic patterns rather than neu-
rens, synapses, or bonda,

Provortionality cf transfer, Thorndike had assumed

that transfer occurs in proportion to the degree of lden-
tity or similarity between two functions., Orata com-
pared the results of several tests to determine the
correctness of the assumption.la
In the experiment in the training irn estimation
of magnitudes,lg the improvement in accuracy in esti-
nating areas of the same size but of a different shape
was 44% as great as the accuracy for areas of the same
shape and size. The improvement for areas of the samne
shape but of different sizes was 30% as great. For
areas of different shape and different sizes the improve-
ment was 52% as great, If the results were to suppert
the original contention of proportionality altogether,
the score of the improvement in estimating areas of
different shape and size should have been the lowest,
while the remaining twoc might better have been reversed,
Another experiment was performed to determine the

influence of training in addition and subtraction upon

18, Crata, Identical Llements, op.cit., pp.56-67.
19. Cf. supra, p.45.
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multiplication. The differences found were not large
enough to be significant. In fact, interference occurred.
These results therefore could not be used to substantiate
the assumpticn that training in addition would improve
cne's ability to multiply because additicn is identical
with a part of multiplication,

Reference to cases of trauma or emotional learning
1s made by Gordon Allport to prove the falseness of
the ldea of proportionality of transfer. "In these in-

Wy

he writes, "

stances, transfer passes all bounds of ex-
pectation. In such cases 1dentities cannot be involved,
for the whole personal life is- saturated with the effects."20

llethods of procedure in experiments. It was Orata's

contentlon, after investigating transfer experiments
performed between 1890 and 1927, that the type of train-
ing glven subjects to a great extent determines the a-
mount of transfer which results. In order tc shew that

a difference in amount did result because of the train-
ing given, he compared the experlmental procedure em-
ployed by Thorndike and that usel in the experiments of
Woodrow, Heredith, and Judd, Thorndike trained his sub-
jects in a routine manner in very specific items. Only
small amounts of transfer resulted in most cases. Wood-

row, Meredith, and Judd found this to-be true with groups

20, Gordon Allport, Perscnality, p.285.




56

which they drilled in the routine fashion. But in ad-

33

cdition to this practice group they used also ancther
group which they trained "in conscicus formulation of

ding principles or generalizations" (Judd), "in tech-

niques of memorizing" (Woodrow), or in a "critical analy-

oy
2
gis of the impertant features cf a definition" (lMeredith).
2l

o

Ilicre transfer did appear.
Orata attributed the small transfer and even inter-

ference resulting from Thorndike's training toc the forma-

tion of mechanical habits without meaningful direction.

The reason why there is interference between sgar-
ing = / y and a3 # by is not that the two processes
are antagonistic or even lacking in identical ele-
ments., The fact 1s that the hablt involved in solving
x £ y has either to be controlled by meaning that
x £ y is the same as aq £ bq, or else it has to be
vroken before another nabit is formed, The idetical
Z sic_7 element is there but it is not perceived.

The result is that having formed one hablt means the
shutting off of other modes of action that go through
the same channel,

The upshot of the above discussion 1s that mechani-
cal hablts are the opposite of transfer and unless
they are directed and controlled by meanings of in-
telligence, they interfere with the acquisition eof
other habits just as surely as facility of type-
writing with two fingers will interfere with learn-
ing the touch system, or of training with one kind
of keyboard will %ntorfore with learning to operate
other keyboards.

One experiment may be described here which shows
the superior effects of a generalized procedure., The

reader may find others in the chapter on The Theory of

21, Orata, Identical Elements, op.cit., p.99.
22, Ibld., p.90. The experiment Orata refers to
here is recorded above on pp.44-45.
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Generalization. Woodrow selected three groups of uni-
versity sophomores as hiis subjects in an experliment
which was to compare two methods of training in memoriz-
ing. The 106 students in the control group took only the
beginning and end tests. Between the two tests Woodrow
trained the 34 subjects in the practice group in rote
drill according to the traditional method of practice.
The members of the treining group, 42 in all, were given
some practice in memorizing. In additicn they received
gspecific Instruction in the techniques of memorizing and
in their application. The results show little difference
in improvement between the practice and control groups.
The straight memory practice proved to be of aid in some
cases and a detriment in others., The training group, on
the other hand, averaged 31.6% more gain in the end
tests than did the members of the control group. Wood-
row felt that the experiment showed the difference"be-
tween unenlightened drill and Intelligent teaching."gz
We may conclude from the asbove at least this one
point that the routine drill used by Thorndlke in
training subjects in his experiments resulted in the

formation of mechanical habits which prevented any

large amounts of transfer. The results of these ex-

22 ,Woodrow, "The Effect of Type of Training Upon
Transference," Jourral of CLducational Psychologzy, 183
(March, 192753 pp.159-72, reported by Guy Whiprle,

"The Transfer of Training," The Twenty-Seventh Yearbook,
Nature and Rurture, Part II, ed. G.Wnlpple, p.i89.
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periments showing the small transfer serve as the basis
for the theory of identical elements. If a different
type of training procedure is employed, an experiment
can show greater transfer and serve as t he basis for
an oppoesing for an opposing theory of transfer.

Specific versus general nature of functlons. Ac-

cording to Orata, Thorndike based his conclusion of the

[4:]

pecificity of mental functions partially and indireck-

3

ly on the grounds that transfer 1s limlted. In his study
of all the transfer experlments performed and reported
from 1890 to 1935, Orata found that more than 75% showed

appreciable or considerable amcunts of transfer, The
discrepancy could Indicate that the conditions differed
under which the experiments were carrled on and also,
perhaps, that m@ntal functlons are not always specific
but may be gene%alized.gs

If bond ps%chology and the theory of 1ldentical ele-

ments are asauméd to be true, one should be permitted
to assume as a result that a complex act like the reason-
Ing out of a complicated problem can be broken up into

" involved in

its specific parts, such as the "reasoning
the connecticns in or separate portions of the problem,
A person who learns b%he specific parts of an act should

then be able to perform the complete act. The learning

23, Orata, "Transfer of Training. . .," The Mathes

matics Teacher, op.cit., p.268; Identical Llements,op.
-_11;-’ L 38.
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of specific functions should enable the person to per-

form a complex act involving a number of the functions.
Ruger performed a test to discover whether an abili-

ty to solve the separate parts of a puzzle Included the

abllity to solve the puzzle as a u¢ole?4The subject was

first tested with the puzzle in a given form. Then he

was taught the various separate acts necessary £

sclving 1t. The subject also practiced making the connec-

tions between the élements or acts at the points of

their successive appﬂafances. Yhen the complete form

of the puzzle wos given, the subject did not recognige

£

it as belng related to the practice he had gone through

before. The habits he had learned then were not brought
intc use to solve the problem placed before him,.
At another time Ruger practiced hls subject in

taking the puzzle apart and found that this practice
gave him definite tranafer value In putting the puzzle
together, This change of procedure meant that the subject
had to reverse his movements when he attempted to put
the puzzle together, Because of this requirement of re-
versal, it seems very probable that the habits gained in
the practice in taking the puzzle apart would interfere

her than aid in the transfer. Ruger therefore believed

-~
e 7
By SRR VRS

that , since there was a positive transfer from the prac-

24. Henry Ruger, The Psychology of Zfficienc
chapter VI, reported in Lingsley, Op.Cit., pD.ooo-ol.
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tice, it weas due to an understanding cof the puzzlels
construction gained during the practice,

Another student carried out an experiment with

hen,which showed that an element commcon to two situatioms,

though apparently perceived and recognized as such, di
not transfer, The experimenter placed food on two pieces

cf gray paper which could be distinguished by the dif-

Fy

shades of coloring. During the experiment he

a

drove the hen away wiien sliec attempted to take food from

the darker backgromnd, She was permitted to eat undis-
turbed from the food placed on the lighter background.
After she had learned to avoid the first or darker

colored paper, the experiment was con
this first shade of paper alongside a still darker pa-

The hen immedlately transferred her tralning to
the new situation by taking food from the first paper,
which she had learned to avoid just a short time before.

The food which was placed on the third or darkest paper

was left alone. The same Uype cof experiment was later re-

peated wilth apes and infants and revealed similar re-
0 ran e S x

sults.®® This evidence which 1s used ia the support

of the Gestalt psychology tends to prove that mental

functions used in learning and in the transference of

25, Wolfgang Xoehler, "Nachweis einfacher Struk-
turfunktionen beim Schimpansen und beim Haushuinm" Ab-
handlunzen der XK. Preus.nkau.ﬁ.Jisu., 1¢18, 2, reported
in Judd, Psychology of Secondary uducation, np.459 -40,

Wy |

e
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learning.cannot be limited in definition to specific
actlvities as, for example, in the case of the hen,
reasoning that food must be taken from only one shade of
colored papers.

As 1t is understood today, the psychology of per-
sonality Involves general traits or dispositions such
26 m,

as friendliness, kindliness, courtesy. e theory of

identical elements would scem to infer that personality
consists of ccuntless, specific activities and that the
tralt of friendliness, for example, 1s just a common
name gilven to o group of acts or Rabits of escting in a
certain way in certain situations. According to this
theory training should then eliminate all teaching of
general principles and abstract ideals, since responses
can after all be only specific,., But maintaining the
ecific chnaracter of such a generallized sentiment as
regard for the scientific method,” with regard to a
rigid location in the nervous system represents quite
an absurdlity to Allport for whom the generalized dis-
positions”are the utmost in trait psycholog J27 He
asserts:

To maintain a scientific attitude, for example, re-

quires many different associations, movements, and

mental operations. The ounly common factor is a
thoroughly generalized aibiitude or interest, ver-

26. f\llpor‘t _O_EOCit" p.262.
27. Ibid. ’ bp.gsg— ;‘0'



62

gatile in expression, ocmploying now this neural
mechanism and now that, characterized by wmore flexi-
bility than the theory of identical elements can ad-
mit with conslstency in its open position,

The inclusion of general attitudes and volitional
dispositions under the list of "identities" is a
necessary but futile subterfuge tc save the theory.zal

¢

Lorwever, a perscnality trait which mustl be mech-
anized as the thecory cof identical elements seems to re-
quire can hardly be classified as a true personélity
trait.

I'riendliness, courtesy, neatness, etc., however in-
grained they may be as a result of previous prac-
tice, require a certain measure of adaptation toc the
particular situation. If friendliness or grouchiness
were to become absolutely fixed and mechanical forms
of response, like digestion, they would cease to

be what they are. in organism that reacts in this
fashion has no rigre friendliness than a shotgun or
a2 spring shower,

The reports in this section treat the functions

both specific and general, and show the value, ac-

©
(%)

3

ing to this experimental and observational evidence,

Q
(¢}
O

r

O

{ the general nature over Lhe specific.

= 3 : . 30
Transfer only named by ldentical eclement theorye.

The educational worth of Thorndike's explanation of trans-
fer seems to reside in the definition or interpretation
of an oft-repeated phrase, "specific ability."” "Speci-

fic ability" could, on the one hand, refer tc a sube-

28, Ibid., p.275.

29, Bode, Modern Zducational Theories, p.l199.

30, Orata, ldentical Zlements, op.cit., pp.10.1l.
18022. Allpor't, -0.202.2-_1;-., _‘9.235.

BRI
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division of a generasl faculty. Thus, instead of just
one general function labeled "attention," there would
be an endless number of specific functions or abilitiles
of attending to different kinds of facts. But one cannot
help but feel that this is just a re-interpretation of
the old faculiy psychology with specific instead of
general faculties. Thorndike, it seems, would not favor

this view, for it would be too reminiscent of formal

We could atBempt to define “specific ability
another way by referring to it as the ability for per-

ng a certain specific act, Fer educators this would

two situations held in guest he present theory
would have their ldentical elements., But if one claims

place when ldentical elements

that transfer may take
exist in two situations, he is doing no more than naming
the process, for transfer is essentially the process of

perceiving or ldentifying the common character existing

between o new and an cld situation, In crder to explalin
transfer, ocne must explein how the elements are identi-
fled,

The theory of identical elements appears tc be

in approximately the same position today. Voocdworth, one
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of its earlier proponents, in order to avoid the confu-

sion which the use of the word "element" seems to have

caused, suggests the substitutlon of the word "constitu-

ent" or "component" in its place. Common components

could be interpreted to include anything from specific

L-_) 4 e
acts to ideals and abstract principles. Woodworth would
restrict 1lts meaning to concrete perform&nces.°1 lie writes:

We think of p anukles as "abstract." But if they
are embodiled Ln words they are concrete bits of be-
havior.and their transfer from cne situation to a=-
nother creates no difficulty for the tneory of i-
dentical ccomponents. Any idea that can be recalled,
or any attitude that can be reinstated, is concrete
enough to qualify. Perhaps anything that can be
learned can be tranzferred. But does not everything
that can be learned have_the concrete character of
an act or way of &Ctl“g9

Such efforts to define principles or attitudes are of
definite value in helping to clarify the picture which
- surrcunds transfer, but the problem of explaining the

actual process still remains.

imducatlonal implications of the theory. The impli-

cetions involved in applying the theory of identical ele-
rments to actual schoolrcom situations seem to be rather

generally recognized among the educational leaders of to-
day. Orate, who wrote the Tirst outstanding criticism of
the thecry, felt that in practice it manifests itself In

a "mechanistic conception of behavior, over-emphasis upon

51. wooaworth, 0D« cit., Pel77.
\)luo Idido =iy p.zo.v—
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12blt formatlon and drill, and confinement to the prac-
tical."¥? It is difficult to seec how such concepts as
bond formation " and "specific &bilitles" could be in-
terpreted otherwise in the instruction of classroon
achers.

Although slde-explanaticns have been given to in-
clude them, the basic tenets of Thorndike's explana-
tion of transfer seem to provide nc justifiable basis

for the carry-over of the mere important educationa

[

objectives in the arcas of understandings and attitudes.
The theory supplies a very logical description of th
trangfer of information and of simple skills in terms
ements, but even these, it is indicated, give a very
linited transfer. One cause for the limited transfer of
these gimple elements lies in instructlon which treats

n as lsolated facts or habits. Routine drill which

may be employed In connection with t he theory of identil-

-

cal elements is the main method of such 1nstrq tion.
For detached bits of informaticn, impressions and
habits give an intellectual content that is not
flex 1ble, not adaptable and transferable, hence not
fruitful in the solution of new problems.

. « « we must, therefore, take care to see that
the training given eventuates in needed concepts and
philosorhies as well _as In particular 1ﬁfornu*“0ns
and specifilc habits,.v

33, Crata, Identlcal Llements, op.cit., De 153,
34, Charles Peters, Teaching High School listory
and Sccial Studies for Citizenship.Training,lS48,p.78.
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The emphuasis which followers of the elemental the-
cry lald upon items of knowledge may nave had 1ts ine

fluvence In the placing of so much falth in the
value of civics courscs when they were firatl introduced,

e 3 . o ? Tam Ty ¥ - wasy Ie . ~ i~ v i s - .
leachers and adminlatretors seemed to feel that ir the

students would leara the makeup of the government, the

g.
(."

narnes and functions of the men In office, etecs, th

ey
should be good citlzens. The result of the training is

P 2y T v
described LY

Devey.

And nuny cf then - ,u“y of us, I fear - haviag
learned these facts went out into adult 1life and
becunse Lne eusy 3rc} of =kilful boliticians and po=-
litical machines; ta vietims of political nisrer
sentatlon, suy,ssb the part cof the newspapers
happen to read.

15 knowledgo'and skills are to be of any value, 1t appears
that they must be loglcally organized and tralned toward
deflnite purposes. Advocates of the theory of identical
elecments are able to make no sultable provision for

such logical organization,.

The "elements" are tc includ

(9!
[
°
-
54}
Q
e
m.l
)
e
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@
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cific acts besides sk1lls involving items of knowledge.
The question now is whether the formaticn of habits will
sreatly ald the cause of transfer, Training in these will
likely show little transfer, too, if the acts remain

isclated from each other cor {rom a general pmrpose.

35 Johm Dewey, Froblems of len, in pp.4S-51, clted
by Peters, op.cite, Pe7/e




67

Peters was able to see that "stressing habits of behaving

]

in practical civic situa owo"ss In his exve_‘ncnual

-
s B

classes without dcvcloviuu the principles of behavior

-

id nct produce the deslred results.

lionitorial services, or making gift baskets, or

=0
&LClng mendicants should not end in the pupils'
minds with just the "lark" of a present activity;
they should be thought of crltlcally by the punll
as right or wrong ways of being kind and helpful
to others., The opcrdtion of pupil government should
be often connected In the pupll's mind with its re-
lation to the whole process of political democracy
in our soclety. Correspondingly, the techniques of
open-minded discussiocn, of the use of books and
other sources in getting information nceded for the
solutlon of problems,and of effective leadership
and followershlp practlced in the classes in school,
should become a part, in the pupil‘ mind, of the
process.of democratic living that he purposes to
continue to exercise throughout his life, Unless
these acts which he 1s now performing, and the
particularized thinking wihich now accompanies them,
are thus shaping up into a concentualiged philoso-

phy of life, they are likely to leaVe only a transient

elfTect upon him. /itallcs mln;7

If mechanical habit formation and routine drill are

Cad TS P 2 g

the chief metheds of the theory of identical elements

e o

in practice, and 1t is hard tc escape this fact, trans-
fer must remain limlted in amcunt. The thecry therefere

tive in practice.

36, Peters, op.cit., p.78/
37. Ibld.’ pp.'?s-"?go
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The Theory in Lutheran Religious Education

The connectionist psychology. The Lutheran educa-

ticnal literature reviewed by the writer contains no
references directly approving the psychology which
serves as the bagis for the theory of identical elements.
Schmieding has submitted the only direct, although brief,

criticism of the connectionist psychology in his Under-

standing the Child.38 He agrees with those psychologists
wno see in it too simple an explanation, one which ren-
ders human behaviocr very mechanical and 1s unable to
explalin suitably the processes involved on the higher
levels of mental activity.

Placing an emphasis on the learning of facts. As

it has been noted above, the theory of identical ele-
ments indlcates the necessity of learning specific ele-
ments in order that they may be percelved through the
identities of substance and procedure in succeeding
situations. Such elements identified as substance would
include specific functions involving definite items of
information. When gpecificlty 1s stressed as in this
theory, the items of informaticn are very apt tc be over-
emphasized as objectives of the instruction. The follow-

ing examples should help to point out this danger.

38, Schmieding, OD.Cit., PP.54.77.

s
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The mental fuinction employed most frequently, it
gseems, In religlicus instructicn has been the memory.

One group of elementy of substance identified as this
typre of function would be the memories of all the parts
of the Apostles' Creed. If the child has cormitted the
creed to memory in his Instruetlion class and has recited
it there, he should be able to recognize the identical
elements in a different situation, the regular Sunday
morning worship service. Once he recognizes the stimu-
lus, which is g reqﬁest to recite, he should be able

to use his previously learned memory functions and re-
peat the creed from memory along with the entire congre-
gation, A slip at some point in his recitation would
indicate that the memory function for that particular
word or phrase had not been learned well enough.

A Sunday School teacher may teach her pupils a
3ible story, They learn the facts which make up the
story. When sihe quizzes them the next Sunday she finds
that they have forgotten certain parts. If the teacher
is an exponent of the theory of identical elements, she
explains the gaps in the pupils' knowledge by stating
first that the learning of each fact or point required
the performance of a separate mental function. Some of
the Puncticns and the facts to wh'ech they were connected

were not drilled enouzh and did not make a decp enough

impression upon the pupils.
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The use of more complex mental processes may be
explained in a similar way. The instructor may be able
to lead the pupil through a process of specific reason-
ing to uderstand as fully as pcssible the first article
of the Apostles' Creed:"I believe in Gcd the Father Al-
mighty, MNaker of heaven and earth." A comprehension
of this sentence requlires much more than the reasoning
out of an answer to one speciflc question about it,such
ag: What kind of being is God? liany specific questions de-
manding the use of speciflc reasoning functions must be
answered before the article is understood. As much as
he 1s able the pupil must understand from Bible passages
the extent of Ged's power, how He has used 1t and does
use it on earth and with men, If the knowledge 1s to
be still more practical He must understand the relation

of man, God's creature, to God imself. Each general

o)

oint in the reasoning process, however, must be divided
intc its specific points of reasoning, so that each may
be drilled until it is learned.

The denger connected with the use of such a type of
instructicn is evident., The mcre spescific the poilnts be-
come, the more the learning of facts can be over-emphasiged.
When functions can be so broken down into "countless ca-
pacities" in the manner which the theory of identical
elements calls for, the instruction of definite sub-

ject matter becomes nothing less than the drilling of )(\
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specific facts, and the more specific they are made, /X'
the better., Even in the example of the reasoning function
given above, the learning can be so analyzed as to in-
volve practically an infinite number of specific functilons
connected with specific facts. Some of the questlons
with thelr answers, which are given in connection with
the "irst Article, are:
105, What is God? God is a spirit, e is eternal,
everywhere present, all-knowing, almighty, holy,
Just, faithful, kind, merciful, and gracious.
111. Why is God called "Father Almighty"? Because
ile is the Maker and Preserver of gll things.,
112, What was made by the word of the Lord? Heaven
and earth. (Gen.ls.)
115. ence, what do you believe concerning yourself?
God has made me,
120, Illow may all creatures be classified? As visible
and Invislble,
125, Vthat is the foremost among the visible crea-
tures? ilan. :
126, In whose image was man made? In God's image.
127, In what respect was he like God? He was holy
and righteous, Eph.4:24,
The answers to these and other similar and perhaps more
apecific questions about this article and its appllca=-
tion could legitimately, 1t seems, be required of ado=-
lescent confirmands, if the words of the article are to
be more than just verbalized. According to the theory of
identical elements each of the answers to the @ifferent >/
N
questions should require the use of a separate, specific,

mental function. Becausc of its specificity each functlon

39.A.H.Lange, Catechctical Review, pp.8.9.
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witile 1t 1s being learned cannot be influenced by the
learning of another functicn. Tach rmust thersfore be
lecarned separately by the most appropriate methed. The
best method is assumed to be drlll, since that smploys
frequent repetiticn and thereby strengthens the bond N\
formed In the nervous systemn,

vWher the functlons connected with the answering
the questiong become so particular, the questions
asked Ly the teacher in order to obtain the use of the

e 2 B ornivn 3 . o a e S ranico B A =T ) o L L
functions must be particular. Questicns which rmust be

very particular become very factual, for particular or

2 g
e er I T e ey "“1‘: 7 a1 e = 6-?1'" VIS S L o
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nother word, facts, Even when a question requires one

to use & reasoning function in order to answer it, as

t is most evident in #111, #120, and #127 above, the

answer itszelf is nothing more than a fact., The interroga-
P ¢ ¢ 3 SR, | Tyt P 2T 1
tives like "wihy" and "how", which are ordinarily used

in such thought questions are Just general interpretations

of the more speclfic interrogative parases like

i3

3 X P s - 1 - i 2
whet reason,” "for what purpose,” and

in what way," all

cf which indlcate mcre deflinitely that a specific an-

»

7o repeat, because cf its specificity each function
must be learned separately and by the most appropriate /k
LN
methed « drill, or repetition. Because the fact be-

comes more prominent In the use of a separste function
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ct

when that function in following the basic theory has

=

ning of

been made more specific, the lear the function
beccmes the learning of its fact to a greater degree
now than when the function had been more general.
liorecover, the use of routine drill to reinforce the

original impression in the nervous system helps to de-

emphasize the meaningful use of the mental function and

its objective, the fact, by making 1t more like a habit.

o P N

Both the drill and the emphasis upon specificity tend
to disallow any necessity for the logical organization
of facts. The learning or memorization of the specific
fact is thereby emphasized to the virtual exclusion of

other objectives,

Tuehnert wrote in 1942 that the over-emphasis placed
upon facts ag instructional objectives "characterized much
of the religlious instruction given in our Lutheran schools

In former times, so that chilldren's training was measured

4

\s

only in terms of doctrinal and historical facts acquired?4o

It secms quite improbable that these Lutheran teachers

knew about the thecry of identical elements and were put-

ting it into practice, It would be more probable of as-~

sumption that they had been influenced by the education-

al tninking and methods of their time which had developed

directly or indircctly turough the theory.

40, Theodore Kuehnert, Directing the Learner, p.58.
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Classroom practices in ITutheran schools were ob-
served by Schmieding for several years before 1932 and

)

were then listed in the Lutheran School Journal. One

practice reflects the undue emphasis which some teachers
placed upon the learning of facts,

They / the teachers/ expect an immediate reply
from pupils to thelr questions and thepeby dis-
courage and hinder thinking and intellectual de-
velopment, One danger of t&i catechizatiom with
too many small questions,

Koehler had noticed the same teaching method similarly
abugsed in 1929. He wrote then that the use of only

fact-questions or others, too, which required little

=

thinking on the part of the pupils resulted in inef-
fective teaching. ile added:
« o o the answer of the child should not merely give
the fact that is printed in the book, but a thought,

an idea, opinion, a Judgment, which the child has
formed on the basis of what the text or story says.

Some teachers have been making catechizations the
chief form of instructicn at least as early as the second
century after Christ when the so-called catechetical

schcols were founded. In this modern era thelr abuse

secms to have been noticed especlally in the first decades

41, Alfred Schmieding, "Thirty Classroom Practices
Injurious to Good Teaching," Lutheran School Journal, S
IXVII, 9, (May, 1932), p.416. \

42, E.W.Koehler, "Is Our lethod of Teaching Heliglon
as Effective as It Might Be?" Lutheran Schecol Journal, )
LXIV, 7, (July, 1929), p.245.
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Adm: ar Children! We would hear today that the
Caviour h&“uu to have also you children with ilm to
biess VOl

o Levelopling the truth from the intultional materi-

ale o « [Otory of Jesus bleseing the little

d_:*en,? b _vag_'!"u came the ."‘,'VI..'.L&H’:!, pressi:;g, througl
i} : > thelr children to Jesus. T

34;\ HTET CneR

they led by bthe hand; the smaller

they carried I arms. What wes the Lord
sus to ﬂo for t tle onesa? He was tc tou
bless them.  -That plous wish, Those mothe
agen b;ut L;u healed; that tne blind
celived thel that the lame walked when
Jesus on them. They had also seen
in the presence of Jesus, and
great a ulcas_hb came from Jasus
e touched. Was there souething lack-
¥ ey sick? No. Then what kind of bless-
tng did these mcthers want for their children 1If
they were not sick? A blessing Psv their souls. Sucl
i1t would have been, even if +thege mothers had nob
known what they wiahed for thelr children, They sure-
ly wlshed their children to become g‘ou, pious chll-
dren. Sut Jesus had labored the wio 1ﬂ lay and was
wesry. what does one desire w:e: he . 1= ucary: e
a

seeks rest. What would Jesus then gladly have done?
e would gladly have rested. . o o Therefore we
lezrn from this story: Jesus wents the children to
be with dim, Gweﬁ when e is weary. -ie a¢&ays nas
Time ior them. 126t us say taatl togetﬁer. Lgainl A~
galinl Anna, uav it alone. Frank, repeat 1%, Now I
shall write it on the hlacwboard.

The disciplss aid ﬁ:t wish to let the mothers
come Lo Jesus with their children because le was
o

a
tired and needed rest. Can you give another reason
way they probably wanted to turn these mothers a-
way? Because the h.u:AL that Jesus could do nothing
for these children, That He could be a Savicur for
growvn folk they had learmed from His deelings with

3 ﬁ‘! ("
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3

them and others, but how could e help these little
ones, wno could nct even understand what Ile said?
lTowever, who must have trusted that Ile could give
gormething to these children? The mcthers must have

so trusted. Otherwlse what would they certainly not
have done? They wculd not have tried so hard to force
their way to Him with thelir children. Upon whose

side did Jesus place Himself, that of the disciples
or thet of the mothers? Upon the side of the mothers.
What did He say that He could and would give the
children? The Kingdcm of Heaven. What are His exact
words? . « o LBt us note: Jesus can and will give al-
go children llis heavenly gifts. Let us repeat that
together a number cof times, dohn, say it alone.
Louis, do the same, And now I shall also write this
upon the blackboard. low many things have we thus

far learned from ocur history? Two. What 1s the first?
Jesus wants the children to be with Him, even when

lle 1s weary. What is the second? Jesus4gan and will
give also children His heavenly gifts,

The same lesson continues 1n a similar veln with four
more pages of small type, It covers the three remaining
ferbartian steps of comparison, valuation, and appli-
cation. The lesson is concluded in the following manner:

Yes, children, remain with Iim, with Jesus, with
God ycur Father, And to this end may these hours of
religious instruction help - that you remain the
children of God}

iiow open your catechisms and read, page 27: ("That
. . . I may remain a child of God)"/3ic/ (the lesson
to be assigned)., Also read the three Scripture pas-
sages found in that connection. You can all under-
stand this now very well. Memorize the Scripture
passages for tomorrow. But we first want teo repeat
cach of them several times together. Read careful-
ly that which is printed in large type. I shall
agk you about it tomoprrow. And now, since we have
bheen brought to Jesus by Baptism, have Cod as

our [ather, and therswith are in possesslion of
salvation, let us sing a hyym on Baptism., I willl
read the firat verses and then you may read them.
(Tere the catechiet should paraphrase the diffig&lt
vords.) And finally we will sing them together.

43, Reu, Catechetics, op.cit., pp.584-87,
44, Ibid., pe.oYl.
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The subject matter of this lesson 1s developed and
presented in a logical order. We need not just assume
then that the writer fully understocd his material. But
could we be sure, or even fairly sure, that also the
pupils understood thls lesson after they had heard it?
That, 1t seems, we are expected tc assume, for at no
point were the pupils requlired or asked to state their
ovn ideas of the story and its application.45 The only
evidence which the Instructor might set forth to sup=-
port the claim of comprehension consists of the answers
given by the children to his gquestions =2nd also their
repetition of the summary points given at the conclusion

ral

of each section. The place of repetition ia learning
wlll be discussed in a later section of this paper,
Because of the simple questions the great majority of
the answers should have required little mental effort
for their formulation and repetitiocn, They consisted

of simple facts wnlch could be represented in single
words or in simple phrases or sentences. The question to

be asked in this connectlon is: Does the knowledge of a

number of specific facts necessarily imply the under-

45, There is no indicaticn that the puplls! compre-
hension of the material would be measured at any later
time other than in terms of the verballzation of three
Seripture passages. It seems to be assumed that these
passages are understood because the previcusly related
subject matter is assumed to have been understood.
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standing of the meaning which the facta might give as
a whole? The answer 1s abvious.46 Learning cf facts
is not hereby condermed. Certainly, comprehensicn or
logical organization wocld be empty wlthout the facts
for facts must be used as a basis for a judgment or
suggestion or ildea., But the learning of isoclated 1tems
inTormaticn can be cover-emphasized and result in
harm rather than in good as it was intended to be,
Impression alone. « « leads to highly undesirable
results in teacning. The "learning" of the child is

apt to become mere memorizing of facts, which §$e
often forgotten faster than they were learned.=

By lts demands for specificity the theory of iden-
tical elements reduces subject matter to separate facts

witich rmust be learned separately. DBecause its foundation

<

18 the mechanical cormecticnist psychology the tiweory
cannot find suibable explanations for bchavicr on the
hisher mental levels. Its followers have therefore con-
tinued to emphasize speciflcity, and as a result in many

cases, the learning of

been one Influence which caused prectice in TLutheran

relizious educatlion to reflect the tendency toward factual

learning sas it has been evidenced in past years,

The

emphasis placed upon hablt formation, Lutheran

. &6,
47,

Cf. Ruger's experiment, supra, pp.59-60.
Kuehnert, Directing the Learner, op.cit.,p.88.
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educators and hemileticians have Irequently stressed the

i the Word of God to the lives of

-

recple. The appllcaticn itself may be of a general or spe-

cillic nature, that i1a, the teaching wmay involve on the

cne hand the developrnent of ldeals, attitudes, and in~
shts, or on the cther the performance of certain
specified acts of behavior. Educational ¢bjectives
would ordinarily ineclude both types.

Some teachers, however, might lay an wndue empha-

wetlieon by requiring that the behavior c¢f thelr
pupils become a matter of habit, If that behavior which
e termed meral must be stereotyped, there is good reason
tec believe that the vcl;tic siilp which is generally be-
lieved to exist bebtween the two types cof applicatlen has

n favor of a 4iff

‘F

e

beecn discarded
The attlitudes, ideals, and insi
the forces which mebivate the Individual tc perform
specific deeds. 3y frequsal repstitlon the sp
of behavior sre to become habituasl. The acts become self-

notiveting. If attitudes, 1deals, and insights are con-

o

sideree valld cobjectives, 1t is llkely sssuwned that they

are develorped eubomatlcally at the same time. Thus the
“pcb_fic trpe of application receives a rmch greater )(
mphasis than the general type.

The over-emphasis of the specific form of appllica-

B
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tion may be explained in terms of the theory under

onsideration In the followilng manner. To a religious
educator who favors the theory of identical element

as it was origlnally propounded, honesty, for example,
would not refer to a general, abstract ideal or atti-
tude, but rather to a number of observable acts of simi-
lar behavior performed in various situstions, Zach act
of honesty is a specific plece of behavior, A child's

honesty in returning

(&)

o
-

I

g to his mother the few penn

)

of loose change after purchasing groceries for her is

different than the same child's behavicr in being honest
1e tells her that he has eaten the
had wanted to save for dessert at the
next meal, One 1ls also forced to admit that retuwrning

3

two dollars received as change in & purchase cf grocer-
ies involves a dlffere act of honesty than the return-
ing of only ten cents, Since these acts are not lden

be learned separately, for the learn-

(e}
(my

tical, each mu

ing of

<

one cannoct influence the learning of the cther.

7]

In or

(@)

‘er to reinforce the bond or bonds necessary for
each response, the act should be repeated frequently
until it becomes & habit, If one is a conslstent ad-
vocate of the theory of identical elements, he would
submlt thls as his method of instruction for the train-
ing of character. Of course, the mcre different ele-
ments of behavior the instruction would include, the

greater opportunity there should be for transfer. Thus
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all application 1ls specific; there are no such things
as general attitudes or ideals. The whole emphasis is
placed upon the performance of specific deeds,.

Lutheran literature has not ralsed the banner for
a religion of deeds alone. It has polinted out, however,
such tendencles in the practice of 1its teachers and pas-

tors. In 1943 Stellhorn wrote that "w

@

are now preobably

3

inclined toward pressure on deeds, legal!

1% stic driving,
H48 LG

b

(8

galism cdenctes a slavish keeping
of regulatlons, while moralization Involves an attempt
to build character by the use of "Thou Shalt. « « "
and "Thou shalt not. . . ."4° Any religious instruction
hazed upon such concepts can tend to make of religion
only a "mere code of action and body of religiocus exer-
clses, "9
The tendencles in Lutheran circles noted or inti-
mated by the men cited above very probably do not re-
flect the placement of an exclusive emphasis upon the

learning of specific behavior as demanded by the theory

of identical elements. But the fact that there have been

48, #.C.Stellhorn, "Intellectualism in Religion,"
Intheran School Journal, IXXVIII, 8, (April, 1943),p.349.

29, . Froehlich, "Distinction Between lorallzing
and Christian Training," Lutheran School Journal, LXXXI,
10, (June, 1946), pp. 458=-40., '

50. R.Caemmerer, "A Wonderful and Horrible Thing,"
The Lutheran Vitness, LXVII, 3, (February 10, 1948), p.38.
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and are notices of trends in &
nough to justify the warnings

Renetition is the motaer

82

nat direction is e-

at have been given.

tion has been regarded general
tor in the learning process. R
but only if it is understood

The connectionist and the

of identical elements concecive

tion of’ bonds. In order that t:

-
i

of all learning. Hepebi-
1y us a fundamental fac-

epetition is fundamental,

correctly,

believer in the theory
of learning as the forma-

1ese bonds might be streng-

thened, the elements of behavior which they represent must

be repented frequently until they nave become fixated,

Thorndike's law 01 exercise wa

this reasoning. According to t:

1s to take placo, the bond mus

s formed on the basis of
1is law, if real learming

t be exercised, that 1s,

the person must repeatedly make the same response to

~% - de &y
cne stirmulus.

The Jaw of exercise, or t

as it has been ctherwicse state
accurate when considered as an

reveal that such exercise or r

he law of use, or frequency,

d, has been found to be In-
absolute rule. Experiments

epetition does not in and

of itself produce learning. Thormdike himself has been

very prominent in showing that

51, Cf. Edward Thorndike,
Interests and Attitudes, 1935,

ley, ine iiature and Conditicns

the law shoulda be qualified.51

The Pszcnologx of Vants,
T. 145. L1s0 see Lings=
of Learning, _R-Clt-,

PPe 70-T1,
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A mcre accurate plcture may be gained of the
role which repetition should play in educatior if learn-

ng is viewed in one sense as the modification of be-

}Jl

havior. Thus learming requires that a change take place

In the mental, emctiocnal, or physicel activity of an in-
dividual. If an identical element of behavior is repeated
cver and over again without a change in any phase of that

performance in the indlvidual, learning does not occur.

12

¢

chavior will be medified only when the performance is
altered in sone woy. If repetition is interpreted broad-

v and not as an identical recurrence of a stimulus-re-
aponse element, it may be recognized as g fundamental
condition of learning because 1t can providevoppcrtuni—
ties for the alteration of a functlon and its performance
through stabilization, revision, or other forms of modi-
fication. A skillful teacher should therefore employ
reviews which give the learner a chance, for examplse,

Xz
to correct the errcors in his previous response. He A
should offer drills which enable the pupil to improve
his owvn methed of performance or to develop a more ef=-
ficlent one. A skillful teacher should also counteract
the possible ineffectiveness of any type of repgtition

by providing for attention, interest, and purpose on

he part of ths pupil. 2

L

52, Cf. Kingsley, op.cit., pp.69-75.

Pass
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The ©ld maxim, Repetition is the mother of learn-

ing, seems to be well-known among Lutheran educators. It
has 2lso ordinarily been interpreted corrcctly.55 The
cases in which repetiticn is advocated without the proper
and necessary explanation, such as that in a recent
Lutheran Vitness editorial,54 appear to be exceptions
to the general practice.

A seemingly improper use of repetition was referred

to in connection with Reu's example of a catechization

o

cited in part in a previous section. Although this ex-
emple did not reflect it, Reu elsewhere in n’s books
does appear to sense the value of a broad, non-literal

definition of repetition.?®

fle also realizes the place
of purpose in learning, but he seems to have subordi-
nated it toc greatly to general terms which have not
been clearly defined and which therefore may call
forth connotations of mechanical practice in the minds

of his readers.

The teacher wlll remember the vast importance of

53. Cf. Kuelmert, Directing the Learner, op.cit.,

D B1R52318 Also see "The Conversion of buoject
ilateriel intc Educaticnal Values," Lutheran Schocl Jour-
nal, op.cit., p.l126

L, Tortin Sommer, "Repetitions Are Impertent
The Lutheran Witness, LXVI, 26, (December 30, 194 7$,p.4~5.
55. Reu, How To Teach ig‘the Sunday School,_g.ci,.,
PP .308ff .
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ropetition, of exercise in well-doing, of familiar
acquaintance with it, and will thus, by purposeful
hubituatiop6 lay the foundations of a Christian
character.”

Of special interest 1s the fact that iIn 1926 one

contributor to the Lutheran School Journal set forth a

principle of leerndng which affected repetition. The
principle was recognized at the time but was not accord-
ed due pronminence until about five yeasrs later. lle sup-

)

ported the law of effect which Thorndike later found up-

.on the basis of his ecxperiments should precede the law

57

o

exerclse in importance.
It is not the length of time spent on a lesson nor
the number of repetitions alone that fixes a lesson
in the pupil's mind, but it is the "ViVidggSs of the
impression" which causes nim to remember.,
Repetition has been and is an Important factor in

the instruction of Lutheran religious educators. How-

ever, 1t would be unwise to attempt from the few articles

at hand to determine a prevailing attitude toward it. Ve
can say only that a knowledze of its implications as it
is empluyed by the connectionist paychology and by the

thecry of identical elements demands that all educators
make a thorough study of its true place in the learning

process.

56. Reu, Catechetics, op.cit., p.259.

57, Cf, Thorndike, <he rsychology of Wants. « « ,
%lcit.,p.145. i

53, George Jung, "Interest an Important Factor in

ldueation," Lutheran School Journal, LiI, 12,(October, 1826),

p.354.
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Summary and Concluding Remarks

Explanation of the theory. In their experiments Thorn-

dike and Woodworth found that mental functions were high-
ly specialized. Thelr experimental results also showed
very little transfer, Indicating to them that the use

of one mental power dld not influence or carry over to
the use of ancther., They concluded that transfer oc-
curred only when specific, identical elements, which
involved the use of the specific functions, appeared

in two situations,

The elements themselves are characterized according
toc the identity of substance and the identity of pro-
cedure. The connectionist psychology, wvhich explains be-
havior by the formation of bonds or pathways in the
nervous system reaching from the stimulus point through
tne synapse to the point of the response, 1s the basis
for the theory of identical elements,

Oppesing evidence and arguments. Lashley's experi-

ments produced striking evidence against the connectlon-
ist's picture of a definite bond and its reinforcement
by exercise, and a correlative theory postulating the
formation of equivalent bonds during the repetition of
a specific act of benavior. He also reported cvidence
which shcowed that the stabllity of a synapse did not

depend upon the degree to which its resistance had been
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lowered by repetition of the response.

The c¢laim that transfer should occur in proportion
to the degree of similarity between two functions was
contested by Crata after he had reviewed several perti-
nent experiments, and by Allport who referred to emo-~
tional learning and its extensive transfer.

The small amount of transfer which resulted from
Thorndike's experiments is shown to have been caused
apparently by his method of training his subjects. His
routine drill is contrasted with other methods of pro-
cedure which produced large amounts of transfer.

The experimental results of Ruger, Kochler, and
others reveal that mental functions need not be only
pecilic. Allport and Bode point out that generalized
versonality traits cannot be localized in the nervous
system nor should they be allowed to become mechanical
responses.,

Stating that transfer may occur when identlcal
elements exist In two situations 1s no mcere than a name
for-the fact of what may happen. A true theory of trans-
fer rust actually explain the process by which the iden-
tical elements are perceclved or identified.

Koutine drill and habit formation appear to be the
chief methods applied by followers of the theory of i-
dentical elements. The #neffectiveness and apparent
falsity of the theory 1s seen when such a type of in-

atruction which allows little or no opportunity fcr
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logical organization and the learning of principles of
behavior regularly develops products who show little

transfer even in the iwmportant areas of character and

e

|

civic responsibility.

The theory in ILutheran religious education. In the

writer!s knowledge of Lutheran educational literature,
Schmieding has entered the only direct reference - a
criticism - to the connectionist psychology.

The requirement of specificity of mental functions
in the theory of identical elements ordinarily leads
to the placing of an over-emphasls upon the leaming or

semorization of facts. Lutheran religious instruction
appears to have reflected this tendency in its use of
cutechizations in past years,

The formation of hablits which the identical ele-
ment theory of transfer desires implies that an in-
tensive emphasis be placed upon the performance of spe-
cific deeds. Several writers have noted trends in thls

direction in Lutheran circles.

If repetition is to serve as an effective factor in

the learning process of an individual, it should provilde

cceasions for him to modify his behavior. liost of tae
lutheran writers who have referred to repetition have
advised that it be used in this manner,

Concluding remarks. The idea that transfer depends

upon the community between two activities has becn a
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valuable contribution of the thaeory of identical ele-
ments to the further study of the transfer problem, The
fact that this theory rested its case upon a mecnanical-
ly-directed interpretation of behavior was its chiefl
cbjectionable feature, We cannot, however, disccunt
entlrely all the findings and suggestions of the con-
nectionist just because he has given his psychology too
particular an explanation, and also because we have
counter evidence presented by Lashley's experiments.
licre recent investigations combine with past findings
tc produce a somewhat clearer plcture of man's neunro-

logical struclure and its role in the learning pro-

The synaptic resistance theory of learning, for
example, is now explained in such a manner that it seems
to it in with the more recently recognized principles
of learning. Ruch would consider it still a hunch, how-
ever, much less a hypothesis, since it has not been
tested by any crucial experiments.59

After considering other similar studies, scme
neurologists and psychologists interpret Iashley's ex-
perimental results in a way which differs slightly

from his conclusions. Although learning in general has

59. Floyd Ruch, Psychology and Life, pp. 691-95,
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been observed to be independent of definite connections
between specific neurons in the human cerebral cortex,
certain general assoclation areas which control phases
of learning appear to be locallized there. Instead of
going to the extreme, therefore, and following Lashley's
concept of a "mass-action theory" of the brain, these
men suggest hypotheses which are more in line with the
generally accepted conception of the neural arc.so

It is possible that the transfer process may yet
he explalined in neurological terms which will be more
agressble to modern psychoclogists and educators than

wvere those employed by the theory of identical elements.

60, E.Boring, H.Langfeld, H.Weld, et.al., Iutro-
duction to Psychology, p.244. Ruch, op.cit., pp.701-
713




CHAPTER IV

THE THEORY OF GENERALIZATION

Explanation of the Theory

Origin. The early educators and psychologists who
were faced with the problem of combatting formal disci-
pline had devised a form of education whose content was
defined in specific terms. Specific knowledge and spe=-
clfic habits were emphasized, and, as was expected, a
limited amount of the training transferred.

Later educators and psychologists began to doubt
that a limlitation of transfer could be placed upon all
learming. Their experiments bore witness to the truth
behind their doubts and resulted in the formulation of
the theory of generalization.

According to this theory transfer is the effect
of a thought process kncwn as generalization by which
the individual 1s able to identify elements common to
twvo or more situations, Charles Judd defines this pro-
cess in this way:

Generalization is another name for the relating of
experiences in such a way that what is galned at

one point will redound to the advantage of the Iin-
dividual in many spheres of thought and action,

1. Charles Judd, Educational Psvchology, p.5lé.
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This theory with its supporting evidence states that
generalization 1s a consclous process. There 1s no direct
assertion that the result of the process, which is ordi-
narily some type of principle, be verbalized or unver=-
balized, although most of the experiments and the con-

clusions drawn from them appear to have the former in

mind.
Experimental evidence for conscious generalization,.

Judd's experiment with two groups of fiftn and sixth

grade boys and their attempts to hit an under-water tar-

get with darts is a classic in this fleld.® The test
required a certain amount of adjustment on the part of
the subjects, since they first had to get used tc the
apparent displacement of the target caused by the re-
fraction of the light from the object.

The Tirst of the two equated groups gained ex-
perience without instruction, Explanation of tilie prin-
ciple of refraction wilth reference Lo the case at hand
was gilven the second group first before they were per-
mitted to acquire experience. Scores on the first trial

revealed that both took the same length of time to a-

chieve skill in hitting the target which was twelve inches

-
i
-

beneath the water level.
the target was placed only

For the second tria

2. Ibid., pp.507-09.

BT T
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four inches under the water, causing a change in 1its
apparent displacement. This became a source of confu-
sion to the boys who had not received instruction in
the principle of refraction. The others, however, a-
dapted themselves readily, With tine skill they had
acquired while making the necessary adjustment to a new
gitvation in the rirst case, they were ncw ready to ap-
ply with ease and speed the pattern of assoclation which
they had perceived existed between the rrinciple and
thie practical case of the situation similar to the pre-
vious one,
After they had mastered one practical situation and
had comprehended it in the light of their theoretical
knowledge, they were able to solve rapidly and with
all the advantages of generalized experience a new
problem which involved both practical adjustment and
anelysis,

Judd dilstingulshes between learning of the progres-
sive type, which invclves an ability to make generdli-
zations and sc have transfer, and learning of the non-
progressive type which he describes as the acquisition
of an item of knowledge stored away in the memcry in
somec way that renders it of no practical value in the
future. In this connection he relates the example of

an ecxamlination question glven to pupils with a suitable

background of courses in arithmetic, algebra, geometry,

5. Ibid., P+509.
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and physics: "The specific gravity of the eartha is 5.6.
What 1s the weight of the earth?"4
The majority of the pupils felt that they did not

wve the knowledge required for the problem's solution

P

and so did not even try to glve an answer. Cthers stayed

1 the problem longer until they found that they need-
ed to know the weight of an amount of water waich was e-
gqual in size to the dimensions or volume of the eartn,

Some dropped out at this point,

Still others, a very small minority, recognized a

s 3 ] R

relation to facts which Lhey had learned before; one
gram of water is the weight of cne cubic centimetsr

of water, and a meter is one ten-millionth of the
earth's quadrant. They went on to solve the provlem. All
the pupils knew the metric asystem, but only a few had

an appreciation off its pessible applications and had

done more than just memorize the contents of a set of

They head more intellectual associations and more
possibilities of new associations than did the pupills
whose 1deas were limited to specific knowledge. Thelr
knowledge was of a form which made possible generali-
ationsg.
This case makes clear the conclusion that the most
effective use of knowledge is assured not through
the acquisition of any particular item of experience
but only through the establishment of associations
which 1lluminate and expand an item of experience
so that it has general walve.

4. Ibid., pp.498-99.
5. lbza. K} pp.499“'500'

B @ e



These test resulis indicate a superiorlity of generalized
over specilalized experience.

Available data dealing with the methods by which

transfer is effected in various mental prccesses were

surveyed by Davis. He found that when techniques of mem-

)

orizing were consciously generalized, greater transfer

resulted than when some vague, general training or sys-

-

-~ -

teni of imprcvement wes employed.ﬁ
In his study of perception, observation, and dis-
criminaticn he located some evidence which favored the
- 3 B P Ao 7
generalized training sligatly.
Cray compared two types of learning when he tested

>

two groups of subjects after practicing them on dif-
ferent types of material.8 The first group worked with

subject matter in which they had little or no oppor-

tunity to discover any relaticnships or to apply gen-

principles, The seccnd set practiced with mater-

o

ralize

@®

|~

al which required the use of systematic relationships

)

or its understanding. In the final test Group I made

a score of 31.9% of the possible transfer effects while

Group IT showed a tally of 51%. Davis writes:

The students who had discovered the advantages of ap-

6. Robert Davis, Psychology of Learning, p. 240.

7. Ibide, Ds 242, :

8, C.T.aray, "A comparison of two types of lsarn-
ing by means of a substitution test," Journal of Edu-
cational Fsychology, 1518, 9, pp.l43-5b, reported in -

DaViS, _OBocit-’ pp-245—440




96

plying a general principle to one situatlion, when
faced with a new situation of a problematic nature,
began immedlately to search for a general scheme or
deslgn in the material to whicn they could relate
the individual 1tems for purpose of ready memeriza-
tion and recall, Their plan was to learn quickly the
general scheme; later they Bsed it as a means of
finding the separate ltems.

When another student practiced her geometry puplls
in the solution of problems according to Dewey's five
steps in logical thinking, she found that they revealed
greater improvement than a control group which did not
receive the special training. They also showed ability
to use the same thinking techniques in solving prob-
lems in other situations.lO

lieredith attempted to find the influence which
training in the defining of scientific words would
show upon the subject's abllity to define ordimary
words. Of the three groups used, one received no train-
ing; the second was trained in a routine method in de-
fining scilentific terms; and the third or experimental
group spent part of its practice period in instruction
in the techniques of definition and in understanding
the process of defining. The last group was the best
not only in a test of the definition of the sclentific

words, but also in the transference of their ability to

9. DQV1S’ _Q_E.Git.’, pp.245-44-

10, E.P.Johnson, 'Teachin% pupils t?e conscious 2334
of the technigues of thinking," Mathematics Teacher, »
lg, pp.191-201, reported in Davis, cp.cit., Dp.244-45.

—
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defining the ordinary words,.il

rom his investigation Da&is concluded that a
training In the conscious use of learning tecuniques
wlll transfer to many situztions.

Experiments with animals show a similar abllity to

generalize. A standard test trains the animal to go to

the three illuminated windows before which it

~

laced. (8Ses the figure.)

it 1S ]

Q. 20 40 €0
Ve 10 20 40
Ce 20 £o 1C0

Examples o igt

s of three zebts of l*vhtslgsed in a visual
discrimination test for enimels.

If the animal is trained to go to the forty-watt light
In the first set, in the retests it will generalize 1ts
experience and advance tc that light which possesses the

same gradient relation to the rest of the set of three

lights despite the difference in Intensity or
possible different positionet®

Lashley performed an unusual test with a numbor of

normal rats which had learned cne of the mazZes. e re-

11, G. Meredith, "Consciousness of method as a
meuns of transfer of tralning,"” Forum of Ecucatilcn,
027, B, pp.37-45, roported 1In Davig, op.cil., pP.245.
Flaciids I 2 gk : y >k » 2
12. Cf. George ilartmenn, Educaticnal Psychology,p.319.

13. ibid., pPe318-19.
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moved the wire mesh cover from the entire maze box and
then blocked the entrence to the maze., 0f the twenty
animals placed in turn in the starting compartment, five
leaped across the tops of the partitions in a nearly
direct line to the food box, while most of the others

Junmped into the first alley and took the regular ccurse.

i

m
rl

The five, it seems, nuat have formed some sort of generail-
izatlon through their previous practice as to the line
between the starting and end boxes, for they had never
travelled the dlrect route before,

Lashley also observed the behavior of animals tra-
versing a previously learned maze after spinal or cere-
bellar injuries to their motor areas. He saw one fall at
every step but still reach the food box by a series of

lunges; another could use only his forepaws to drag

1

himself through; ancther made a perfect run without en-

tering any blind alleys even though he had to roll over

B0
completely to make each turn, Lach retained the sense

-~

of the general directicn despite his inability to use

needed motor responses,., lashley concluded:

The available evidence seems to justify the conclu-
sion that the most important features of the maze
habit are a generalization of directicn from the
specific turns of the maze and the development of
some central organization by which the sense of
general direction can be maintained in sp?te of
great variatioas,of posture and of specific direc-
tion in runaing. "

14, Lashley, Brain lMechanisms and Intelligence,
Op.cit., PP.156-38,
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Further evidence for the theory of generalization
is taken from statistics on the agencies of transfer.
In his 1935 study Orata calculated that 70% of 211 the
experiments and investigations performed since 1200
affirmed the general character of experlience and there-
fore supportecd tonscious generalization as the most
aftn -3 O € a 2 o e 15
effective means of transfer.

Definition of the theory. With such evidence on

r side as that given above, Charles Judd and other

}_Jn

the
prominent psychologists have been able to formulate a
theory which will allow for the transfer of unlimited
nts of learning.

They recognize, first of all, the fact that the
subjects in their tests who exhibited the mcst transfer
effects are those whe learned a principle, or an ef-
Tfective method of working with their subject matter.
Neither the principles nor the methods learned can be
described as specific iltems of information or specific
habits which rust be restricted in their use as reac-
tions to-one stimulus; rather they are generalized forms
which can be called forth by any number of different
stimuli. The new theory, now, does not explain trans-

fer by substituting these forms for the specific elements.

15. Orata, "Transfer of Training. . . ," The liathe-
natics Weacher, op.cit., p.267.
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The identical elements still remain in the situations
ready to be perceived. The new theory attempts to ex--
plain, however, how the ldentical elements are identi-
fied by suggesting that the ldentification 1s effected
through a process or type of behavior called generali-
zation. Thus i1t is not tlhie result of the mental process =
Ttiie generalized form in terms of a principle or method,
cne Interpretation of the word generalizaticn - but it

is the process itself whilch forms the essence of the

theory of generalization,

In the words of Judd, "generalization is the search
for, and the discovery of, the same characteristic in
many situvatlons that at first sight do not appear to be
alike,"16

On the basis of thils definition the pupils who

took the vhysics examination, the observation of which

[

s recorded in the previcus section, may be divided in-

(¢}

three groups. The first group did not even attempt

o

seerch for any facts which might be known to them and
which could help them solve the problem. The second set
displayed some transfer effects from their previous
courses, but they did not continue their searchj they
stopped short of total discovery. The last few searched

for and discovered all the facts necessary for solution

16. Judd, Educational Psychology, OpPeCite,Pe253.
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of the problen., They used tne process of generali-

zatlon and through it transferred knowledge learned at

W

another time to a current situation. In other words,

and the experiences they had had into a certain pattern

or arcund a certain principle which caused them to
see that characteristics in the problem before them
were the same as those in their own knowledge and ex=-
prerlience, |

A comparisgn of the two prominent theories of
transfer should help to clarify the meaning of generali-
zation still more, Both explanations of transfer in-
volve the perception of identical elements in two situ-
ations. The distinction between the two from this point
on is well stﬁted by Orata:

The difference between Thorndike and Judd is this:
Tc Thorndike the identical elements are the cause,
whereas to Judd tihey are the effect of trumsfer.
When twe situations are identical the problem of
transfer disappears, and as Judd points out the
process of discovering the ldentical elements by
renerulization and application is what counstitutes
transrer of training. ihe only entity that is iden-
tical in both situations before transfer takes place
1s the individual himse1lf. Thorndike maintains that
the identical elements are inherent in nature await-
ing notice, whereas Judd holds that they are to be
discovered in much the ssme way that a sclentist dis-
covers scientific laws and principles, If Thorndike
Is right then all generalizations should have been
made at tue beginning of time except those that a-
rise as a result of natural evolution. In final
snalysls, Thorndike holds that the identical ele-
ments are logical in nature, whersas Judd maintalns
That they are psychological; in the former trans-
fer takes place automatically if it takes place
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:::L L...L’ vihercas to the latt,er, tranafer 1s very 7
rgely consciously and deliberately worked for. 1

Judd's theory demands then that the student be ge-
tively ongaged in finding the ldentical elements. The
unsfer is nol considered a force in itsclf which ime

TN N 3 4 n +V g - Y - .
rogeg itsell upon the student, thereby causing the ap-

rearance of trensfer effects, The theory of generaliza-

17, Orate, "Transfer of Training. . . ," The Hathe-
matlics Te .;u-.c*, OpeClle, 2.270.

in recent years inorndike seems to have drawm

the theory of generaligation. Some of hils

oY “:: appear almost forelgn to the original th ieory

1 elements, The fo.x.7cv.'.-.n;; quota"*n.- is taken
He *)o‘-mu Dy cliting a paragraph taken from

« Princi ule of Lducation written by Thorndike

in 1929: "fSsudies of the transfer cf training

show that the methods used in 7;';-1"5 the

learaing activitles have marked effect 1 upon

;ree cf Lransfer. The more clearly the crucial

nts or fept or principle in a situation is broug:

J—-—-———_

Lo the puplil's attenticn the more readily the same clo-

meat or fact op EI‘J.'IC.L'Q.LO may be identified in another

siluablione. o » o L& & cnlld cbaerves, despile many dif-

fercnees in details in a new mechamicel pugzle, that

vital principle i1s tae same as in puzzles \revio;‘.sl}

- W

solved, the solution is more ilkely to be achigved than
wien the common principle is not mev-t-"led.'[talma

are Orata'a/ ..'ct(, thic terms *Jr'i'z-lr,le, 'desplite many
differences in d(}tﬂ...,...::,' and the proviso with refevence

to the cﬁect of methods of teachiing upon ti 16 'degree
of Transfer.! The quetation sounds very ru 1ike on
from Judd, sc much In fact that severai wi LLOPS have
mad. a clalm Lo the ef ‘gct that Thommdike and Judd are
in fundamenta A‘;reemc.‘t on thés’ issuc. Thls peminds
us of the reply made by Judd to & quesaticn raised by

e oy

gtudent in Jis class, after Judd commented on the
heory of identical elements as to whether or not he
and Thorndike are udf‘roally in agreement. Like s
flash of L;UJu“m“g Judd sald: 'muyoa so, and 1t pleases
me jmmensely tc learn from yeu that liew York is coming
closer to Cn;c&xo." Orata, 1bid., on¢70—71-

crﬂi
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9N

he generalizes, he will be able to display transfer ef-

Judd describes the methods employed in the process

of generalization by referring to the type of instruc-

tion given in classrooms, The blame for the failure of
sC¢ many science and mathematics courses of the past can
be laid at the feet of teachers who merely drilled on o

isolated facts and authoritative statements. If students

are to derive benefit from such courses, they should be
led through the instruction to see that the various
points of mathematics and science "all group themselves

into related systems of generalizations."l8 In order

e

that the points and their "generalizations" or princi-

ples might be transferred, the students should learn

behavicr employed by the mathematicians and scientists

them through the use of the same modes of thought and
|
who formulated the subject content.

Some of the types of mental activity to be developed

are abstraction, analysis, comparison, and judgment.
These are not specific items of experience, but rather
general methods of thought. They are evidences cof, or

they are themselves, the chief functions of the mind.

18, Judd, Educational Fsychology, gg.cit.,pp.515-14.
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They and the results they produce are "the highest a-
chievements of the mind," to which conclusion "all the

findings of psychelogy and all the experiences of the

w19

school contribute. Their development should be amon

the prominent objectives of all instruction,

The highest powers of the mind are general, not par-
ticular., . .mentael development consistes not in stor-
"‘g the mind with items of knowledge nor Iin train-
ing the nervous system to perform with readiness
narticular habitual acts but rather in equipping the

individual with the "ohsr to think abstractly and
to form general ideas

The process of gencralization may be defined then
as the functioning of the mecdes of thought described
above and of similar ones. General ideas, principles, or
also "generalizations,”™ are the results of the function-
inz of such mental powers. Thus transfer occurs when an
individual, through the process of generalization, forms

a general principle or"gemeralization" which enables him

to recognize a characteristic in a second slituation which

'_h

8 identical with a charccteristic ncted in a previocus
situation.

Lducational implicatlons. It 1s obvious that teachers

should so instruct students that they will be able to
adjust themselves latelligently to all s ituations of life.

Placing the emphasis of the instruction upon the acqul-

19, Judd, Psychology of Secondary Education, p.44l.
20, Ibid.
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n of specific itecms of information and of spe-
cific acts of behavior cannot possibly prove tc antici-
pate correctly all conditions that may arise. Students
should rather be taught general methods of intelligent
ad justment which will fit all points of life. According
to Judd teachers should, in other words, develop in their
students the mental procecss of generalization. They should
mphasize general principles, and methods of analysis and
of abstract thinking.gl Achievement of these objectives
depend, of course, more upon the method of in-
struction than upon any subject matﬁer content,

In aritnmetic, for example, teachers should not
find it most important to teach the simple facts and
processes, They should understand that students should
be alded above all in generalizing and applying their .
arithmetical knowledge and the fundamental processes
of ‘mathematics which they have learned. They should
teach directly for transfer.

Sorenson points out thé importance of epplying

mcwledge and of noting relaticnships in 211 subjects,
In order to gel the most out of any topic of study,
its relationship to others should be pointed out by
the teacher. In addition, she should encourage her |
pupils to look for relationships. Experimentation on |
transfer has made it clear that we cannot expect ‘
mach unless teacher and pupll are consclous of the i

21. Ibid-, pp.414-—150
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Interrelationship of lmowledge and attempt to
generallze lnowledge or apply it widely.
Teachers should werk for wide epplication of the
facts, theories, and principles discussed in: the
classrocm. The teacher who has a faculty of draw-
ing her ‘xanﬂles from many flelds makes her pupils
conaclous of the interrelatlionships of facts and
principles and their wide application.

The few educaticnal implicetions of the theory of
generalization which have been noted here can be summed
up Ly supplying the corrcct references to the steps in
tiie following general instructional procedure, Cnce
teachers have indoctriunated themselves well in the

chief objectives of education, they should organize

their subject matter accordingly. The next point of pro-

7]
[
o

cedure in the process of achieving transfer result

ct

e student is tlie use of erffective methods of presen-
tatlon which shnould be devised with the express purpose
in nmind of attaining the ultimate educational alms

which were set up previocusly., The objectives cannot de
achileved automatically. I there is to be transfer, it
siould be taught for directly by the best means possible.
Por Judd and his followers, these means are all condi-
ticns which give opportunity for generalizing and apply-
ing mowledge. keasurement of the attainment of the ob-
jectives should continue throughout the period of in-

struction.

22, Herbert Sorenson, Psychology in Education,p.395.
23, Ibid., p.380.
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Generalization as the development of concepts and

24

2 =

neanings. 3o far in this chapter we have presented

evidence for, defined, and discussed some implication

cf, the theory of generalization. We have considered
generalization a mental process which operates with
variocus modes of thinking, or methcds of thought-behaviocr,
Several educators have developed this theory still mcre
by investigating and defining more clearly the materials

with which abstract thin

(o]
5

ing is carried on. Vords are
ordlnarily consldered the chief instruments most cormon-
ly employed in thinking, especially on higher levels
of mental activity. Language is therefore understood
to be the most important tool of generalizaticn, also.
Peter Sandiford, Boyd Bode, and Pedro Orata were
among the first to point language to 1ts proper place
in the process of the transfer of braining.gs It has
been the latter two men espeéially who have explained
transfer in terms of meanings and concepts. By explain-
these terms and describing their development we

shall be able to see their connection with generaliza-

ticn and transfer,

24, Cf. Boyd Bode, lodern Educational Theories,
Pp.202-218; Pedgo Oraté, The 1lueory of ldentical ~le-
ments, pp.l58.165-67.170-71; Herbert Sorenson,op.clt.,
Pe30h; Frank Hiller, "Transfer of Training, Lutheran
School Journal, LIXXVIII, 8, (April, 1943), pp.5§2:51.

=55, Tts importance had been recognized by Judd in
1927, Cf. his Psychologzy of Secondary Educetion,pp.417.419.

PRITZLAFF MEMORIAL LIBRARY
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Feaning refers to the- significance which scmething
has for an individual. Keaning must be interpreted in
terms of individual persons since an object like a tree,

for example, need not mean the same thing to any twe

persons. A tree may mesn shade from the blazing

sunlight

to one individual, while to another the same tree may

=~

epresent a good example of a certain species of plant
life. The impertance of meaning is this that 1t can be
detached from the object to which it refers. It cazn be
abstracted and used by the individual in his thinking

< )

hout having the o

o=

bject itself present, Such a de-

=
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hed meaning 1s what 1s commonly called a concept,

The importance of a concept for the trensfer pro-
cess is that it need not be restricted to only one mean-
ing. One concert may include any number of different
meanings. 7o cne person the concept of tree may include;
besides the two meanings given above, otliers such as
a beautiful sight with the white snow lying on its
evergreen branches; an cbject under which it may ULe
dengerous to stand during a certain type of storm; anc
an excellent oppertunity to provide the border needed
in the photographing of a scene. Every time the person
adds a new meaning of tree to his total expericence, his

concept of tree has been broadened. The brcader the con-

cept becomecs, the more it is generalized,

If concept were considered as & group or collection
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of unchangeable responses restricted to definite stimu-
11, we would be returning to a mechanistic psychology of
learmming. The meanings in a concept are not restricted
to the objects or situations from which they were origil-
nally derived. Therefore, they can be applled in any
way to any similar object or situation. We may explain
this in the following way. No situation is exactly the
same as its preceding prototype when it is seen in re-
latlicen to its whole environment. The opportunity is
therefore presented to the individual to modify his
reaction to it the sttuation, If he has detached
meanings and formed a concept previously, he should
also be able to remake thils concept, which is flexible,
and to apply wholes or parts of the meanings necessary
in order to deal satisfactorily with the situation fac-
Ing him.

This power to deal with new situations comprises the
essence of the transfer process, If this power is under-
stood to come through concepts, the concepts and their
neaningzs cannot be consildered as fixed identities. They
must be flexible and modifiable, in order that the indi-
vidual may meet all situatiocns, however different they
may be,

According to Bode and Orata, transfer then is a
process of extending and applying meanings to new situ-

ations in order to deal with them satisfactorily.
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If education follewe the theory involving concepts,
it becomes a process of concept-formetion, Schools at-
tempt thien to encourase thelr students to form new con-
cepts, to gain new meanings, and to enrich the others
they already have, They may do this by glving their students

new experiences from which to derive meanings. The ex-
eriences may be personal or vicarious, although the fo»-
mer are ordinarily better.

Alds to the enriching of meanings and concepts in-
clude in general an environment conducive to the de-
velopment of independent and effective thinking. Proper
organizetion of material, and the provision of oppor-
tunitics for experimentation, Inquiry, interpretation,

and the uwsge of the library all contribute to the develop-

The reletlion betwsen this explanstlicn of transfer
via concepts and meanings and the theory of generallza-
tlon cen be scen readlly. Concept seems to be a broader

ser to the working niateri-
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als of humsn beings - words. Although the concept theory

-~

explains transfer in & similar way, 1t appears te be the
nore inclusive theory, for its terminology would seem to
inclvde the process of generalization, end also "generali-
zatlons" or nrinciples, ameng 1ts component perts.

The unverbalized awareress method of generallza-

tion, Another suggestion for the explanation cof the

tranafer problem was offered by Gertrude ilendrix in the
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December, 1947, number of the Elementary School Journal .26
In attempting to determine whether the nianner of learn-
ing a "generalization" would affect the amount of trans-
fer, she found that becoming aware of the principle but
leaving it unverbalized excelled the other methods with
which it was compared,

The experiment was performed three different times -
twice withh college groups and once with a number of e-
leventh and twelfth grade boys, Three sets of subjects,
equated with each other as closely as possible, were
tested at each performance. Each set was trained with a
different method,

llethod I was the common procedure in which the
"generalization" is stated before, after, or along with
an explenatery illustration, and then applied to several
examples. The principle used in the test and explained
for Group I before they were given the opportunity to
proctice with it was: "The sum of the first n odd num-
bers is n-square.”

lMethods II and III were the same at flirst. Each
subject was given the problems of finding the sums of

the first two odd numbers, the Tirst three, and so on.

The difference occurred at this point. As soon as a men-

6. Gertrude fHéndrix, "A Yew Clue to Transfer of
Training," Llementar Schéol Journal, XLVIII, 4, (De-
cember, 1947), pp.1§¥-§55.

e B ]
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ber of Group II gave evidence that he was aware of the
relation between the sums and the number of odd numbers
whlchh he had added, and began to get the following an-
viers rapidly by means of the short cut, without adding
the numbers, he was permitted to leave the room, The
first sign which showed that he had run onto the rule
or "generalization" was usually a start, a smile, or
a slight display of tenseness,

A3 soon as a member of Group III exhibited this type
of behavior, he was asked to state the rule which he had
dliscovered. For even the nore intelligent of these students
verbalizing the "generalization" was a rather slow pro-
cess and took nearly twice as much time as it had taken
to discover the rule on the unverbalized level. Incor-
rect statements were offered, but were corrected by the
subjects themselves until the rule had been stated in
the right form.

At a later time a test was given to the three
aps that included several problems which could be
solved rapidly if the person recognized the opportunity
to use the "generalizatilon" but which could also be
solved if one would go to the trouble of adding & set of
numbers,

“he results revealed that Group II, employing the
unverbalized awareness procedure, showed the greatest

amount of transfer, while those tavght by liethod I had
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the least. In an exact comparison of scores 73% of the

members of Groups II and III were above the median of

S gL |

the subjects in Group I in the measurement of transfer

[

effects. Of those taught by Method II 77% had scores above
the median of those taught by Method III.

T~
ien

irix has developed the fellowing hypotheses from
the experimental results:

o I"Or generation of transfer power, the unverbal-
zed awareness method of learning a generalization
s better than a method in which an authoritative
tatement of the generalization eomes first,

» Verbalizing a generalizatlon immedlately after
iscovery dces nct increase transfer power, ;

« Verballzing a generalizatién immediately afte
dlscovery may actually decrease transfer power.2

e 1o

]

N -
1%

(N eTRY

On the baslis of the experiment and these hypotheses
Hendrix makes these observations:

llany of us have suspected for a long time that
learning by consclous generalization yields more
dyranmic transfer power than lethod I. However, Ghe
fact that it is the intermediate flash of unverbalized
awareness that actually accounts for the transfer
power is a new and startling proposition in learn=-
ing theory. Important as symbolic formulation must
be for verification and organization of knowledge,
it is not the key to transfer. That key is a sub-ver-
bal, internal process - something which must happen
to the organism bsfore it has any new knowledge to
verbalize., Furthermore, this kind of learning can
be promoted in any field by a teacher who 1§ sg?n
ficlently aware of the process to plan for it.

There seem to be two separate, sub-verbal processes

involved in this learning. The first, which must always

27, Iblds; p.198.
g
28. .LD...(].., pQEOO.
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come first in point of time, is the realization of the
"generalization"; the learner sees some different method
of solution. The second is the use of that method on
another problem; the learner transfers his knowledse

or insignt. Hendrlix fecls that these may be the Inter-

-

ences of the external processes called induc-

poses a question coacerning the conslstency of the com-

- ph . e
monly accepted asgumpbicons taken from Dewey's Experience

and Tducaticn: 1) A1l learning 1s experience; 2) All ex-
<9

perience is interaction between internal and environmen-
tal factors. The first generalization flash wvhich hit

the learner was not a result of direct experlence, 1f
experlence is st1ll understood by the second statement a-
bove, Tor this learning was an interactlon between in-
ternal and internsl factors. The learner had seen no

envirormental factor in terms of squaring eigat, for ex-

-5

ariple, to get the sum of the first eight 0dd numbers, Ex=
snce must not thereby be considered unnecessary for

lesrming, but learning might perhaps be interpreted as

occurrine sometimes without the direct action of an en=-
vironmental factor. The total process of transfer, of
course, cannot occur without the environmental factor,

but the initial phase of the process may, perhaps, take

place outside of ectual experience.
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It would be possible for teachers to teach direct-
ly for the develovment In students of an unverbalized
awareness of some "generalization." But this may have

()

its dangerous points, also.

.

~

Perhaps, however, the most startling implication
of all comes forth when one speculates on the possi-
bility of using this usLPballZGU—uV'PG ness metvhod
to teach false generalizations, Imagine the state
of & person who kuﬁVﬂ something falsu or pernicious
on this level; consider especlally the case of a per-
son. wno imows subconsciously two or more generali-
zations which will coﬂpel contradictory benavior in
certain circumstances, Such knowledge 1s tremendously
dynanic, It turns on aub Oﬂﬂt‘CQIly in °nbuatﬁov" te
walcn 1t '“lﬂfvv, and. 1t tends to be manifested in
ior, low can a person be relieved of such an af-
IJ{Pulﬁﬂ? Psychotherapy, or scme procedure by which
the person can be led to verbalize thé perniclous
generallizatlion, does, Indeed, seem to be the only
answer. A pers on who knows two inconsistent ub ver-
bal generalizations, both of which lmpei him
act in the same situstion, becomes a tortur el crea—
turc, paralysed by the ;nucmp:clhili - of the twec ten-
dencies to act, and unable to identify or under-
stand either of *aed. Symbolic formulaticn of the
generalizations that are already there is the only
Tnovn prucanv;ergy which he can detach himself from
such knowledge.

" jearned on the unver-

If false "generalizailons
balized level have such power, then also the more favor-
able ones can be learned similarly and exert great
power Cor self-direction, It may be best that these be
not verbalized immediately, eithier, in order to pre-
serve their dynamic quality.

This raises thie problem of the manner in which

29. Ibid., pp. 202-03.
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cally with & minimum loss of its dynamic power. Hen-

drix suggests that the time interval between the learn-
ing and the verbalizalion may be the important thing,

or that perhaps composing a verbalized description of the
experiences preceding the discovery may prove to be.the
best method,

In connection with school and classrocm life the
responsdbility would thien rest upon the teachers to
plan the proper type cof experiences and to have them
happen in the correct sequence so that studeﬁts might

)

be able to draw the unverbalized "

generalizaticn" upon
perception of the consequences cffered by the experi-
ences,

Further experimentation with the process of generali-
zation is required before any fairly positive statement
can be made about the value of the unverbalized-aware-
nesg procedure., Such contlnued investigations, however,
along with research into the implicaticns of the dif-
ferent methods, should go a long way toward forming a

more accurate explanation of the transfer of training.
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The Theory ian Lutheran Religious
Education

One may see from tne foregoing portion of this
chapter that educators approach a discussion of the the-
ory of generalizatlon from several points of view, Each
approachh cannot be considered entirely separate from
another; Instead each should be viewed in its relation
tc a broadly-concelved theory of generalization which
includes a number cf different phases.

Tutheran writers of education do not appear to
attach themselves to any one phase of the thecry of
generalization. Since thelr views occasionally spread o-
ver several of the phasee, the present writer thought
it best to treat them as they have been presented by
the individual men. None of the views presented here

be taken as representative of any one man's whole
explanation of the process of transfer. Whatever 1is re-

crded here concerns nerely those ideas whilch are repre-

0

entative of the principles implied by the theory under

consideration,

Generalizaticn in lutheran teaching. In teachling

the Catechism and Bible history Reu would use modifled

forme of Herbart'!s five formel steps.so Reu's procedure

30. Reu, Catechnetics, DP«485.487.530-34.

e
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geems to be chiefly inductive and synthetic in style.

The "generalizaticn" or main truth is developed from

the steory or lesson materilal and then presented in a D
simple, clear, and short form. Verbalization of the truth

ls stressed by Reu, as his advice also to Sunday School

Under the teacher's guldance the class must so think
through the story u1ab they gain a clear conception

of the truth 1t contains, that they are able to put
this truth in words, and sum it up and formulate it
In a clear definition. Only when we have helped our

s to accemplisi that, only then have we really
nelped them master a truth and make it thsir own,
Cnly then have we taught a truth when we have not
merely told avbout it, or pointed it out in the hazy
distance, but when we have put it before our children
in clear uetai;, in sharp outline and in the right
perspective,”

Hoting relationships betwesn the varlous truths and i-
tems of knowledge is implied in that part or step of
the Instruction named compariscn or penetration, Ap=-

plication 1s the fifth step in Herbart's system and

it occupies the same position Iin Reu's forms. The in-

1]

structor must not only sce that the students' kmowledge

1s generalized, but he must ulsc apply it to definite

5Y
areas cof their livea,
Paul Kretzmenn notes four steps in the thinking
process: comparison, identification, generalization, and

naming. Generalization itself 1s a consclous process and

31. Reu, Mow To Teach in the Sunday School, p.97.
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involves the grouping of concepts or the parts of con-
cepts under cne common name. The princlple or truth is
to be verbalized either bofore or alfter the presenta-
tion of the material. Kretzmann treats both the analytle
and the synthetic methods of explaining Luther's Small
Catechism without committing himself to either one., The

analytic method would be compared to Method I in Ien-

- L] e 52
drix's experiment and the synthetic to liethod III.

S

Generalizetion 1s recognized as a process by

Schmieding also. e describes it in the following way:
Lnother type of reasoning results from the appli-

cution of a Ynocwn fzct to a more complex series of
facts, Suppose the child has learned that it is
wrong to take money from a fellow pupil. If through
cuidance he now learns that it is wrong to take
meney from Pather, llother, or anyone else, also
that it is wmlawful to take things such as pen-
¢ils, marbles, ccmpositions from another, he is
engaged in a mental activitly kmotm as generaliza-

onE

ilthough he seems to have made no direct connection bLe-

~.,

generalization and concepts, Schmieding still en-

r‘-
o)
o
=]

3 i
phasizes the development of concepts ahd he places that

the higher forms cf learning.

32, Cf. Kretzmann, Psychology and the Christian
Day-3chool, pp.45.116; The Teaching of Heligion, PPe71l.
90"91. : 4

: 53+ Schmieding, Understanding the Child, p.90.
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Concepts are the organized meaning centers, which
make thinking and reasoning possible. Concepts are
more than a mere combining of single experiences,
they involve regrouping, elimination, comparison,
classification, organization. They undergo frequent
revisions,

Uther references in Iutheran educaticnal literature
to the building of concepts are somewhat rare. One brief
notice of it was made by Koehler in 1946,9° The use of
the process of generallzation and of "generalizations"

o A 5 . . 36
1s more pronounced in the literature, Haentszchel
suggests that the tleacher permit the pupil to do much

zing himself, dis two statements quoted

j

of the general
here could even possibly hint at the unverbalized-aware-
ness procedure.,

« « 8 wise leacher will not make all the conned-
lons/between cause and effect/ himself and merely
int them cut to the childremn, but he will give

nem every possible opportunity to do that them~

lves under his guidance., He will let them dis-
cover relationships through their own efforts 37
and have them try to reason cut causes and effects.

ot ot
e

ta
o

This quctaticn from Haentszchel indicates the proba-

A da

bildty of . a misinterpretation and misuse of the thsory of

¥

generalization in ILutueran circles. Some teachers, it

34. Ibid., p.80. : _

35. E.W.Koehler, "The Law and Gospel," Lutheran School
dournal, ILXXXI, 8, (April, 1946), p.347,

36.’Cf. F.ﬁebér and ¥Wm. Schmidt, "Suggestions fog
Teaching a Bible-Lesson," Lutheran School Journal, LXXVI,
3, (Movember, 1940), pp.l03-05; see also section in
Gleanings from the Fieid, "Procedure in Religion Lessons
in the Primary Grades,” Lutheran School Journal, ILXVII,
7, (llarch, 1832), pp.508-11,

: ST« Aé. Haenészchel, Learning To Know the Child, p.41l.
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n

jeems, may nave felt that they were using the methods

Ld

of generulization and so were providing for transier when
they were doing the generalizing in front of the rest of
the class without any direct participation by the students.,
This practice appears to be similar to that used by
Hendrix with her flrst group when the principle was

and explained before it was applied to the ex-
amples. The teacher is expected to break the trail while
the students need only foitlow along behind. But the
menbers of Hdendrix's cléss group who were taught by
llethed I were still allowed to practice breaking the

same trail after they had been shown how.

Perhaps the teaching of rellgion among some Lutherans
has required only the "following along behind" during
“and after the development of a truth and has expected
the student to accept the truth without requiring that
he develop that truth by himself by the same process
of generalization at the same time or later. According
to the theory of generalization, if transfer 1is to re-
sult, the student must do the actual generalizing hime
self,

Or perhaps the lack of transfer, if there has
been a lack, has been due to the fact that the general-
ization on the part of the student has too of ten been
assumed torhave talken place, when in reality no real

thinking did take place.

—

PSS T——.
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Vie learn by experience. "Learning by doing" and

"learning by experilence" are favorite expressicns of

"progresasive educators.”

Some adherents of thls type of
education have in past years, 1t seéms, abused the privi-
lege of a certain freedom which 1t gfants. They have
made activity the centranl and sometimes only theme of
their instruction, thinking that the mere doing or
experiencing will result in learning which will be
transferred. When an actlvity 1s performed, it 1is
learned to a certain extent, but whether or not it has .
been learned so that it will transfer 1s another ques-
tion.

Lxponents of the theory of generalization would re-
quire that the individual generalize his experience,
that 1s, place it into some pattern or 1link it up with
some principle, before he can be expected to transfer
what he has learned from it. Under the same theory bub
with different terminology, Bode and Orata would nave

the person first derive some meaning from the experience

+

ct

and associate it with other meanings in a concept.
Learning of the experience variety seens then to be
only a beginning step in the transfer process.

Tn this connection we might be inelined to ask

whether all learning 1is experience.éa lust everything
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which 1s to be learned actually be experlenced, or in
other werds, produce interaction between Internal and
external factors; If all learnilng is sxperience, then
experience would be undeniably linked with the transfer

« Something which 1s not experienced could not

n
n

proce
be transferred,
In Lutheran religicus educatiocn, experlience, or

pupll activity, has been enccuraged, not only for the

Lol
opurpose oif

@]
e §

eating interest and attention, but also
for supplying aids to learning. Huernberg writes that
"the fact remains that cur teaching of religion can be

mace more Interesting, impressive, meaningful, and last- ;x:

: s e - 3
Ing when suitable activities are used."/ Ttalics mine./ 9
Ruehnert alsc urpges the provision of opportunitics for
experience for pupils,

?x, ession and child activity isnési%7rnot out of

lace in religious instruction. The teacher has
1mhlb ooﬂortun*ty to provide for it, and the in-
struction or guidancs of the chi will be much
more effective if this principle is applled. As
children learn to write by actually writing and to
draw by drawing, Instead of merely belng teld o
form and shape letters and merely being Iinformed a-
bout rules of perspective and principles underlying
color combinations, so a child may and saould be
permitted and directed to plan and organlze andr >R
construct in connection with his wggk in Bible {is-
tory and Catechism and memorizing.

39 .W. Nuernberg, "Activitiss in Religious Ecdu-
catiow," thh ren School Journal, LXXIX, €, (February,

1644), p.253,
4 . fuchmnert, Uirvctigg the Learner, p.39.
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On the other hand, Kuehnert warns against the

“elaim that religiocus education and training can take

4
place only through actual personal experience."‘l

A.C,lueller would also reject that same trend in edu-

caticn. {lowever, he recognizes that "doing" or ex-

perience Iinvolves mental and emotional activity as well

as the actual phy

piiysical performance, but he senses that

the emphasis has been placed upon the physical side, or

e

upon the training rather than upon the instruction.

His articles are directed against this over-emphasis

upon training. The following quotations from two articles
shculd present several of the main points in his argu-
ment against the assertion that all learning 1s physi-
cal experience,

It is sheer folly to ask an immature child tc learn
the most important things in life through experience,

when even mature adults come into possession of

the most fundamental trutiis by means other than ex-
perience. The wisdom of the ages is enshrined in
theology, pnilosophy, and great literature, §ndnthe
most fundamental facts about 1life, government, God,
man, and the world zre still learned by cnlldfcn

cn the authority of older and more experlencec peér-
sons,

We are capable of acquiring knowledge, functiopal
knowledsge, otherwise than through experiencegkne—
cause the Creator has endowed us with mentality, or

reason.

Arain, Progressives refute themselves wien theyhin—
sist that we learn only through experience. Is thelr

41, Ibid., pe7s
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experimentalism the product of experience? io,
k1
L ]

1t is the product of reflecltiyg think or

~
cr
~
[~

b
reasoning, or of speculation.”

A person may be learning when he follows Lhe logi-
cal presentation of his teacher and pigeonholes
certain facts, or when through discussalon he gains
fresh insighte into doctrinal problems or practical
rroblens of the Christisats daily life, He 1s learn-
Ing, Tfor example, when the teaclier excltes hls e-
motions and causes him to be Inwardly stirred up

and Incensed over Jezebell's injustice in having
aboth condemmed by false witnesses and stoned to
eath 49

@ e

m

Before making any evaluative statements for or against
learning by experience, the present writer should be-
come betler acquainted with the definitlion of experlence

proposed by Dewey, who, it appears, is bearing at least

(o}

part of the attack, But we may still attempt several
cenditional statements,

First, if a meaning can be derived from an ex-
perience and a concept from a group of such meanings,

experience, at least to any follower of Bode and Crata,

- . » r.J — o + -
is imnortant in the prccess of learning and in the trans

.42, A.C.Mueller, "Do 'We Learn By Experience'’?"
Tutheran Fducstion, LXXXIII, 5, (January, 1948), pp.273.
274.276, '

The reference to the speculative or refle;tive think-
ing of the Progressives brings to mind again the secgnd
method used in the experiment perfermed by Hendrix. Vhether
Progressivism was born out of speculation or pure reflec-
tion, rather than out of Dewey's own experience, may‘?er-
haps be debated. Purther experimentation, however, which
is directed toward the area pointed out by Hendrix,
should help to clarify the role wnich experience plays
in learning and in iue transfer process.

i3, 4.C.HMueller, "Relating Religious Instruction to4 )
Life," Lutheran School Journal, IXXXII, 6, (February, 1947),
D246,
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ference cof lenarning. Kuehnert indicates this importance

InhE

s course written for Synday School teachners.

Te younsg child comes to school with an appreciable
stock of skills and concepts and attitudes, largely

rained by experisnce, ith the school or Sunday-school

2 new azency begins to assist in the work of guiding
the child!s learning which was begun in the home.

While the surroundings are different and the guiding
becomes more systematic, the learning process does
not change. Ixperience remains an important factor

in the child's learning. Therefore the teacher must

be consclous of the part experience plays if hils

cuiding and directing is to be success ful /italics

MING o/ £

esse
a3 O

y
YER T
eI L

Second, if the mental process 1s considered the
nece of Lransfer and if experience 1s Iinterpreted

something oulside the ares of mental activity, ex-

rience can be necessery to transfer only 1) in sc far

L may help to set the mental machinery into opera-
s 2) in so far as it provides the ideas with which

4.

nind 1s to work; and £inally 3) In so far as it

provides o situstion to which that which has been

ot

learned can be Sransferred. The above quotatlion from

ity of the first and second areas s

——

and also the following one support the neces-

o

t forth in this state-

in the teaching of religzion as well as in the teach-
ing of other squects children will understand beL:
top and develop new ideas more readily if the teacher

v

44, Kuehnert, Directing tne Learner, P20,




uses the child's past experiences and teaches
concepts on Lhc baslis of the old, that ig, those
which the child has previously learned.<

hese statements set forth the validity of the third area:

eligious training has value only in so far as
&GtH&lLV applied to the individual's life, it
11y important that the pupil's learning be
1ated with self-activity.%C

But the principle of learning by doing in its ap-
lication to religious training involves another
highly *mportant ‘aspect which the Christian teach-
er duaye not overlook. We must at all times strive
to train our pupils so that thelr conduct will re-
flect the faith that is in them. Knowledge obtalned
and principles learned must be transiated into prac-
tise., Christisn virtues, the result of faith, are
to be woven into the very fabric of life and are
not to be mere anaments which are only occasicn-
ally displayed.

e s .

T™ird, if experience 1is defined as an activity in-
volving any mental or emotional, as well as physical,
behavicr, it must be considered of central importance
in the transfer process whenever it fulfills those
essentlal conditions required by an explamation of
transfer,

The importance of experience In learning and trans-
fer cannot be denied. Since, however, this whole matter
appears to be a pnase of the heredity-environment question,

the exact extent of the influence of ex cperience will like-

1y remain undetermined,

‘{.{.L). L!Jlf.lo’ n-.LV.
46, 1bid."
".'ﬂ‘{o .LEJ_L‘A. 9 pc‘;O'
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Summary and Concluding Remarks

for the support of the theory of generalization. Charles
Judd 1s a chief exponent of the theory.

As 1t is empleyed In this explanation of transfer,
generalization is a mental process in which tile indile

21 groups a number of related experlences into some

<
P
{7
o

sort of pattern. Such a pattera, or the principle which
has resulted fron relating a group of items of knowledge,
y the iIndividual, when he is in one situatlon,

to recognize an element which is similar to one he has
seen and learned befors,

In formal educabtion this theory implies the need
for training In the process of generalization, ~in the
recognition of relaticaships in all subjects, and in
the application of knowledge.

Generalization may also be defined in terms cof
concepts and meanings. Sode and Orata describe 1t as
the detaching of neanings from their original experi-
ences and grouping them together under a general con-
cept. Tence transfer becomes & process in which the
Individual applies mcaningé to new situations in such
a2 way btnat he can deal with theu 1n a satisfactory man-

- - 3 2 el
ner, The purpose of formsl education is then the pro

vision of an environment and such experiences which will
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be helpful in the derivatlon of meanings and in the
formation of concepts.

Gartrude Hendrix recently completed an experiment
in which she ccmpared the effectiveness, in respect to
transfer, of three methods of generalization. Her re-
sults show that those subjects who learned a "generali-
zation" by the unverbalized-awareness procedure had
greater transfer power than those who were trained by
other methods. If this new development is substantlated
by further evidence, it should reveal a need for some
rather startling changes in instruction.

The theory of generalization with its implications
seems to be recognized by most of the prominent Lutheran
educetors. The failure of the theory to produce any
transfer effects when it is put into practice may be
due +ckthe fact that the situdents have really done no
generalizing at all, even though the instructor has pre=
sented the material according to an approved method,

Learning by experience is encouraged in Lutheran
educational literature. However, Lutheran writers in-
veigh agsinst the tendeney to emphasize the oubward
training to = practical exclusicn of mental and emotion-
al tralning.

Perhaps the chief issue agalnst the theory of
generalization is its apparent omission of affective

factors, The explanation serves well for intellectual

Sy
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learning and its transference, but there appears to
be no allowance for affective, or emotional, learning.

Pl L}

: ¥ 4.2 s e il 1
wINCEe AIiCCLiVe l1acitors seem

Lo play such an important
211 forms of education, they should receive an
important position in any explanation of the transfer
of learning. lc evidence has been orgunized in discus-
sions of the trausler prcblem to show that other than

purcly intellectual factors should be considered. There
have been several theories of recent origin, however,

net included in the investligation of this paper, which

48

do emphasize the affective aspecte”

48, Cf. Harold Tuttle, A Social Basls of Education,
Dp.163-655. Tuttle, "That Vague word, Conditioning,”
The Journal of Lducational Psychology, (September,1941),
reprint copy, pp.dol-o7. naward thorndike, The Psycholo=-
gy of ¥ants, Interests and Attitudes, Gordon Allport,

% ']
fersonality, pp.c8o-85.




CHAPTER V
CONCLUSION

The transfer of training refers to the applica-
tion of a learned skill, item of information, judgment,
or emotional response in any situation which the indi-
vidual meets, lany theories have been proposed for an
explanation of the nature of the transfer process. This
paper surveys the representative theories: the tradi-
tional doctrine of formal discipline; Edward Thorndike's
theory of identical elements; and Charles Judd's theory
of generalization.

Formal disciplinariens received their initial and
basic support from the faculty psycnolpgists of the pre-
twentieth century period who éiaimed that the powers or
faculties of the mind were innate and localized in spe-
cific areas of the brain. The disciplinarians argue
that these powers may best be developed by exerclse in
selected forms of material, The subjects in the classi-
cal cvrriculum have been established as best sulted for
such mental discipline. According to the theory, the
individual who 1s thoroughly trained by'the methods of

formal discipline should be able to perform the process
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of trensfer automatically in every situation that would
require the use of one of the trained mental faculties.

Experimental evidence which begen to appear es-
pecilally at the start of the twentieth century soon _—_
showed that the position of the formal discipline the-
ory was weak, It was found that mere exercise did not
always produce transfer and that the faculties did nct
owvn & rigid location in the cerebral cortex.

Proponents 6f ﬁhe first opposing transfer theory
inferred from thelr experiments that mental functions
are specific rather than general, because only the very
specific training which their subjects received would
reveal any carry-ovef effect. Upon tﬁe basis of these
results the theory of identical clements was formula-
ted., It states that transfer occurs only when two situ-~
ations contain identical elements; the elements are to
require a specific mental function for their learning
and for their re-use in the transfer situation.

Thorndike's connectionist or bond psychology ex-
plains the psychological basis for the theory. All acts
and functions in the behavior of the individual are i-
dentified by the definite bonds or pathways formed for
them in the nervous system,

Enough evidence has been produced by physiological
and other experiments to cause one to discount many of

the claims of the connectionist. Other psychologlsts
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point out that mental functions need not be only spe-
cific. The reason for the slight amounts of transfer
which resulted from the training given by Thorndike

and his followers in their experiments is seen to in-
volve the methods of training and procedure employed
and not the specificity of the functions. These methods -
routine drill and habit formation - are those which are
used by the theory of identical elements when it 1s ap-
plied to classroom teaching. In practice the theory re-
sults in little transfer when more could be gained, and
it also develops products with a mechanically-minded
character,

The experimental results which are directed a-
gainst the theory of identical elements are taken to-
gether with others to define the transfer process in
an explanation of generalization. Generalization 1s the
mental process of relating experiences In a manner which
enables an individual to recognize situation-elements as
belonging to a previously formed pattern. According to
Bode and Orata generalization involves the detaching of
meanings from experiences, combining the meanings, and
forming general concepts. For education the theory of
generalization in all of its forms points out the ne-
cessity of training pupils in the thought-processes
shich will help them see relationships, formulate con-

cepts, and.make applications in the appropriate situations.
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A review of the current Lutheran literature deal=-
ing with principles, megggéé, and objectives of religlous
education reveals no serious attachment to the thecories
of formal discipline and identical elements. Some tesch-
ers and writers in the past did adhere to laws of learn-
ing which were related to exercise and repetition (in
their original meanings) snd to an over-emphasis of
facts and deeds. This acdherence apparently did result In
various degrees of verbalism, legalism, and moraliza- ;X(
tion, Although evidences of these results may still be
existent in actual current practice, at least the writers
in the recent issues of the periodicals and the authors
of the later brochures and books seem to be free of
most of these tendencies which conflict with the more /X,
acceptable parts of the theories of the transfer of
troining,

Another recognized result of Lutheran religious
teaching is still not explained by the theories thus
far surveyed in this paper. This 1s intellectualism.
It refers to the possession of a full conmprehension of
& body of subject matter and to the lack of the dynanics
which will promote the transfer to behavior.

Several theories have been proposed In secular edu-
cation which seem to be on the right track toward the

provision and explanation of the dynamics of learning

and 1its transference, Thess presentations refer €S-
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pecially to the development and learning of affective
factors such 28 interests, aversions, emotional re-
onses, portions of atbitudes and ideals, and the
like. These factors, 1t seems, hold part of the answer
to the problem of the cause of transfer,

References to affcctive processes are not strange
to reoders of ILutheran literature. Some of the wrilters,
however, appear to be confused adbout the role which the
af’fective procesgses play in learming. Cthers say that
behavior is a result, first of the acquisition of Imow-
ledze, nnd sccond of an appeal to the emoticns, with
the twe coming in that order. Still others go only 80
far as to say that the emctions do preoduce the dynamic
power for behavior. In many cases, when arbitrary state=-

ments are made, adequate supporting evidence is not sup-

The real dynanics of lesrning and behavior, and
tie relaticn Letween intollectual and alffcctive process—
cs ot least in their benavioral aspeclts are two of the
problems which require further study and investigation
befors = fuller comprelenslon of the process of trensfer
can be achieved. Other hroad matters similerly involved
in thia uonncction fnelude the problems of determinin
tie best methods of generalizatilonj defining the place
of semantics in the leurning process; deternining the

relation between learning and experience; ascertaining
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the educational implications of new suggestions for
explanations of the transfer process; and, if possible,
securing Biblical evidence affecting the suggested
thecries or items of the theories.

In general, the transfer of training remains a
problem which 1s worthy of deliberate study by all
who are engaged in any form of teaching as well as by

all theorists,
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