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Summary and Concluding Remarks 

Formal discipline is the traditional theory of trans- 

fer. It postulatos on automatic and universal tranefer 

through the use of innate faculties of the mind which 

are developed by exercise. 

The basis of formal discipline was laid by faculty 

psychologists who localized each of the mental powers. in 

@ specific area of the brain. 

Educators of the post-Renaissance period used the 

faculty psychology and the formal discipline theory to 

justify the retention of their classical curriculum 

whose content was being questioned during a democratic 

movement among the people. The traditional doctrine 

continued to dominate educational practices without 

much opposition wtil William James began his investi- 

gations at the close of the nineteenth century. 

Opposing evidence is taken from experiments in 

nenory training, problem-solving, the learning of ideals, 

and evaluation of school subjects. Results shcw that 

transfer need not occur through the exercise of a men- 

tal function. In addition, it cannot be assumed that one 

school subject has more transfer value than another. 

Lashley's experinents with rats offer quite conclusive 

evidence against 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. Evidences still appear in ‘cur- 

rent Lutheran literature. References directed against 

the theory have appeared especially within the last. iy 

ten years. 

The assertion that late childhood is the "golden 

ase of memory" or "the age of most retentive memory" 

found support snons many Lutheran pastors and teachers. 

They required so much memory work, however, that verbalis- 

tic learning resulted. Several educators attempted to 

"compromise" by holding both to the "solden period" no- 

tion, a vestige cf formal discipline, and to an emphasis 

upon memorizing with understanding. The results of sci-~ 

entific investigatiors in this area have cone to be 

recognized anc accepted in recent years. 

Before we think of tossing forrtal discipl ine out 

the back window because of the mountain of decisive evi- 

dence raised against it, we shouid 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 

te believe, the theory of formal discipline is still an 

open question. nfé 

  

44. A statement given by Lashley in an interview 

with Orata; recorded by Orata, "Oansfer of Training and 
Educational Pseudo-Science," The Mathematics Teacher, 
XXVIII, 5, (Hay, 1955), pele
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Bare formal discipline of its objectionable and usci- 

entific features ~ the localization idea and the use 

of sxercise - and a theory of transfer may emerge which 

can speak of mental abilities being performed and made 

effective by some dynamic function of the mind or brain 

as a whole.49 

45. Cf. Lashley, Brain Nechanisms and Intelligence, 
Ope cit e9 pp e 1720174 e
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CHAPTER III 

THE THEORY OF IDENTICAL ELEMENTS 

Explanation of the Theory 

Origin. The formulation of the theory of identical 

elements was a reaction against the older theory of. 

transfer endeared to many by tradition. It was a move 

seemingly well. justified, for the faculties assumed to 

exist by advocates of the “general” training had, af- 

ter all, never existed. The natural reaction then was 

to turn to specific objectives and specific activities 

which could be foreseen and actually accomplished. It 

was much more logical to think of education as a train- 

ing in these important specific activities which the 

pupils would definitely be engaged in when they took 

their turn in the world than to think of it as a train- 

ing in vague, general functions or abilities which seemed 

to have no direct bearing upon people's behavior in 

many situations. 

It was 1901 when two psychologists, Edward Thorn- 

- @ike and Robert Woodworth, first attempted to test ex- 

perimentally the hypothesis which was to take the place 

.of the doctrine of formal discipline. The theory which
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was finally set up claimed that transfer could occur 

only when an element in one situation was identical 

with an element in another situation. Thus, if a por~ 

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 

determine whether or nce the function (formerly called 

faculty) of "observation was really a group of functions 

varying with the thing observed." The experimenters 

practiced their subjects in certain types of observa- 

tion and gave them tests of similar tasks before and af- 

ter the practice. In the first experiment the subjects 

were tested in estimating the areas of similarly shaped 

rectangles of varying sizes and of triangles, circles, 

end irregular figures 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 given 

the opportunity to improve themselves wnen 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 evident in almost all cases, 

but the amoumts were very irregular. 

Other following experiments were concerned with 

  

1. Robert S. Woodworth, Experimental Psycholo 

pel94.
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estimating weights of objects and lengths of lines, 

and with perceiving words with certain letters. The re- 

sults caused Thorndike and Woodworth to conclude the 

following: 

Improvement in any single mental function rarely : 
brings about equal improvement in any other function, 

Rental funotion-group is conditioned ty the nature 
of the data in each particular case.” 

In a second experiment which attempted to locate 

correlations among perceptive processes it was concluded 

again that these functions, too, though very similar, 

could be independent specializations. 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. 

Hore complex mental processes were tested when 

Thorndike asked his subjects to solve algebra problems 

presented in pairs, one of the pair being in an habitual 

form as "What is the square of x 7 y?" and the corres- 

ponding problem in a changed form as "What is the square 

of by 4 bg?" Of the 97 graduate students used as subjects, 

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

  

2. Ibid., pp.194-95. : 
3S. Orata, The Theory of Identical Elements,op.cit., 

pp.26.28. ; 
E 4. Ibid P.29.
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givon above, and 28% were wrong on the corresponding 

changed form. The conclusion offered was: "any dise 

turbance whatsoever in the conerete particulars reasoned 

about will interfere somewhat with the reasoning, making 

it less correct or slower. or both."9 : 

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 if men fad functions.were. specialized and highly 
specific. : ba : 

Formation of the. theory. 411 training seems to 

be specific. The mind does not consist of a group of 

goneral powers or functions as, for example » reasoning, 

Judgment, and memory The mind is composed of comtless 

particular operations or capacities. The teacher mst 

train these specific functions and not the general pOW= 

erse But when he trains cne of the particuler functions, 

he has trained that alone and no other fuctions "what 

you do to the mind by way of education knows its place; 

it never spreads. You train what you train"? 

Accuracy in spelling is Independent of accuracy 

  

Se Ibida; Devoe 

Ge Tbide, psd5. 
%. G.ueStratton, Devoloping Mental Power, peS, cited 

by Orata, Identical Hismonts,; OPeCite; PeGe
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in multiplication. Quickness in arithmetic 1s entirely 

different from quicimess in recognizing misspelled : 

words. The experinent ‘of Bagley and Squire in the rain 

ing of arithmetic pupils in neatness and accuracy showed 

that these ideals were independent of the same ideals 

in language and spellings 

Thorndike related the specificity of functions to 

transfer in this ways 

The very slight amount of variation {in the nature 
of the data necessary to affect the efficiency: of a 
function group makes it -fair to infer that no change 
in data, however, slight, -is without effect upon.‘the 
function. The loss in ‘the: efficiency of 2 function 
trained with certain data, as we pass to deta more . 
and more unlike the first, makes it fair to infer 
that there is always a point where loss is complete, 
a point beyond which the influence of training has 
not 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 it fair to infer that this point is. nearer 

- than has been supposed. . - ae 
The general considération of the, cases of retention, 

‘or of loss of practice effect, seem to make it-Like- 
ly that spread of practice occurs only where identi- 

‘cal elements are congerned ‘in the A ae and 
| influenced function.© 

Transfer may ocour then only when elements an one 

activity are identical with elements in enothar. Thus — 

: addition should improve multiplication because multi~ 

plication involves addition. A lnowledge of Latin 

should afd in learning a Romance language because there. 

8. Cf. supra pps19-20. 
9. Edward Morndike, Educational Payohology firet 

edition, p91, cited by W.C. Bagley, Educational Values, 
p.186. 

 


