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Experimental Psychology. - "lntercomparison .of S0111e 1'esults 
obtaiited in the Invesiigatio"n of Memory by the Natural and 
the E:vpel'imental 'Learning kethod." By Dl'. F. ROELS, ,(Uom~ 
m~nieated by Prof. O. WlNKLER). 

(Communicated in the meeting of June 30, i917,) 

H. 

This' paper is to be considered às a sequel to' a similar comml1- ' 
\ , ' 

nication publ!shed in the Proceedings of the Meeting of Mal'ch 31; 
'1917 Vol. XXV p. 130~, and treats more particularly of the way, 
in whieh the experimental method' benefits the spontaneOtIS tendency 
to u~e rhythm in learning by heart, 
. , Fot' the method and the technique of our investigation we l'efer to 
our fil'St communication (lbid p.' 1310). 

It bas long' been known that, under the formal conditions of 
imprinting the' m,aterial, rhythm tends lal'gely to save repetitions a~d 
learning time. In daily life people àre f!lIly convineed of tb is ; when 
they ,ha"e to' lea~n something by heart they use rhythm, In our 
expel'Ïments' this terydency was strong with the natural method (I); 
with the experimental method (H) it is still notieeable, though less 
distinet. , The. following, tables illustrate the rhythm' of the first 
l'epetition of, the series and "also how the rhyth'In varies when 
the observel' get.s more familiarised with the matel'Ïal. The 
tables , were eonstruèted as follows: The dUl'atión of the 
repetition' ,v as split into gl'OUpS, corresponding with the grouping' 
of the matel'ial aecording to the l'hythm used by the obsel'vel'. Tben 
I' determined' the tiine required" ;'01' every sy'lIable of the sevel'aL 
gl:OripS by dividing the 'time reqllÏl'ect for e'very grollp by the number 
of the syllables it contained, From these timevalues the means were 
calClllated: The inter~als" bet ween two successive 'groups were deter­
mined fl'om the time elapsing from the moment the last ,sylIabie of 
a group was pronounced to that OT) whieh' the first of' the following 
group was l'ead. In shol,t, we determined the mean time falJing ,to 
every syllable of th~ gl'OUp in a learning (I.) and a l'epetition (1') 
experiment; 'when eompared with the time of the syllablés COlIsH· 
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tuting a group, the time requil'ed by the lallt syllable of a group 
indicates the rhythm used by the ob5erver. 

As to the tab les illllskating the changes which the rhythm undergoes 
.when the familiarity wUh the material increases, we have divided 
the number of repetitions requit'ed in learning and repeating a series 
into three gl'OUpS of successive repetitions in tge manner just described 
(Vide Proceedings of the meeting of 31 March 1917, Vol. XX V 
p. 1316). We then detel'mined the mean 'time of every syllable of 
the varioLls gl'OllpS and intervals. R. and D. learned the series in 

,,' three grOLlps of four syllabIes, M. in two groups of six, each sub­
divlded into three gl'OUpS of two, The stress fell invariably on the 
last of tbe two syllabIes. For tbe rest fbe tables are self-evident. All 
timevalues are expl'essed in seconds. Tables I, II, and IU refer to 
the rhythm of the first repetitlon, while ~ables IV to IX show the 

, changes in th~ rhythm reslliting f,'om the observer's greater famili­
arity with tbe material. 

When &indying the, data of Table I, II 'and Hl we see directly 
tbat our obsel'\'el's used rhythm already at tbe first repetition, with 

.1 as weIl as with H. M. alone, seems to make an exception with 
IJ; anyhow with bim the time falling to the last syllable of the 
group is shorter than tbe mean duration ot the remaining syllables 
constitllting the ~I'Ollp. With all om' observel's the I'hytbm ,with I 
underg('.(}s a slight accelel'ation from the very beginning, whlch is . , . 
rathel' peculiar. (M 0.82, 0.80; R 1.07,1.04,1.01; D 1.02,0.99,0.86). 

While the mean time of the syllabIes, constituting the various 
groups, is gr'adually diminishing fl'om the beginning to the end, the 
intervals decrease for R also (1.51, 1.40); for D however they remain 
approxi mately constant (1.43, 1.45). Since 1\1 leal'lled the series,in two 
groups of six syllabies, no data referring to IIim could be procured. 

In the repetition experiments the duration of every SJ' llable is, as I 

a rLlle, shol'ter than the corresponding dUl'ation in the leaming­
experiments. The same may be obser'ved regarding the intel'vals, 
viz. a decrease with all observel's. The accelel'ation of learning in 
the repetitioJl-experiments benefits the gl'OUp as wel! as the inter­
vals. Just as the rhytbm of the leal'ning-expel'iments that of the 
l'epetition-experiments is also slightly quickened ftom the beginning' 
towar,ds the end, as the- arcelel'ation, obsel'ved in the learning-and 
in the repetition-experiments, follows, almost without exceptioIl, the 
order of the gl'OUpS and the intervals, i. e. the farther group and 
interval a,'e advanced in the series, the greater is the decrease. 

Wrth II thel'e is in the learning-expel'iments a tendency to 
constantly incre&ee th~ velocity while l'et~ining the rbythm, ils tlÎe 

• I 
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T ABLE J. 0 b 5 e r ver M. 

Groups Arithm Mean Median mean deviation 

l I 0.82 0.06 0.79 
1 st 

r o 82 0.05 0.82 

J interval! 
I 1.31 0.16 1.22 

(20) r 1.29 0.10 1.30 

/ \ I 0.80 0.06 0.80 
2nd 

! r 0.83 0.06 0.84 

! 

I o 96 0.05 0.94 
lst - I 

r 0.94 0.06 0.92 

1I interval) 
I o 84 0.09 0.80 

(20) r 0.88 0.12 0.80 

2nd 1 
1 0.80 0.09 0.79 

r 0.78 0.06 0.76 , 

mean dUl'ahon of the syllables decreases in the order of the groups. 
(1\1 0.96; 0.80; R 0.94; 0.73; 0.72; D 0.98; 0.79; 0.75). The 
duration of the interval decreases a Iittle with R; with D, however, 
it rather increases. With a single exception only (in significant for 
R, more significant for D) the mean duration of the syllables is in 
the repetition-experiments smaller than rhe corresponding ttme-values 
of the repetition·experiments. The relation of the lengtbs of the 
intervals in the Iearning-, and in the repetition-experiments presents, 
in the main, no nniformity. 

For M it decreases a littIe; for R the intel'vals mcrease, while 
for D the first intel'val mcreases, the E.econd decreases. Irrespective 
of the exceptions just alluded. to, it may here also be observed that 
the acceleration, WhlCh the Ieal'lling undergoes in the repetition 

, experiments, increases in the order of the groups. 
A comparison of the values fol' the mean deviatlOll is of some 

importance as it shows us in how far the l'hythm, irrespective of 
the peculiarities alluded to above, (accelel'ation in the order of the 
groups etc.), remains constant. Now it is manifest that witb I, as 
weIl as with Il, in the learning-as weil as in the repetition-experi­
ments, the mean deviation is considel'ably greater fór tbe mtervals 
than fOl' the groups. This goes to ,>how that the observer sticks 
bette!' to his l'hythrn in the groups than in the intel'vals. Tt also 
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TABLE Il. Observer R. 

Groups I Arithm. mean IMean deviationl Median 

I ~ 
1.07 0.10 1.06 

Ist 

1 , 

r 1.02 0.09 1.02 

interval) 
1.51 0.40 1.67 

r 1.31 0.35 1.45 

2nd l 1.04 0.12 
(20) \ r 0.95 0.10 0.95 

I 
interval) 

1.40 o 40 1.55 

r 1.17 0.38 -1.27 

~ 
1.01 0.12 1.03 

3rd 
r 0.88 0.11 0.90 

~ 
0.94 0.11 0.90 

lst 
r 0.91 0.04 0.90 

interval I 1.04 0.12 

r 1.06 0.18 1.10 

Il( 2nd l 0.73 0.08 0.73 

(19) r 0.74 0.09 0.69 

interval) 
1.01 0.17 

r 1.05 0.18 

3rd I 0.72 0.11 0.10 

r 0.67 0.06 0.67 

appeal's, that tlle mean deviation with I as weIl as with Il, for 
groups and intel'vals is most times greater in the leal'ning than in 
the l'epetition-expel'Ïment; in the latter the rhythm is consequently 
more constant. It also appeal's th at the expel'Ïmental rnethod is more 
favoul'able to a constant l'hythm than the natural method, the mean 
deviation being generally smaller with 1I than with 1. With Il it 
IS especially the intervals that are more equalized. 

Concerning the influence exel'ted on the rhythm by an increased 
familiarity with tlle material, we see In tables IV, V, VI, VII, VIII, 
IX in the leal'ning-experiments with I, an increase of the time 
falling to every syllable of the group (1, 2 and 3) from A to C, 
i,e, in the çase of greater f&miliarity with the matel'ial, For Mand 
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T ABLE lIl. 0 b ser ver D. 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 

Arithm. mean jMean deViatiOn! 

1.02 

0.90 

1.43 

1.31 

o 99 

083 

1.45 

1.24 

0.86 

0.15 

0.98 

1.07 

1.04 

1.06 

0.79 

0.72 

1.13 

1.09 

0.75 

0.65 

0.17 

0.16 

0.18 

0.20 

0.15 

0.17 

0.20 

0.21 

0.16 

0.18 

0.09 , 

0.05 

0.19 

0.13 

0.05 

0.04 

0.19 

0.1" 

0.07 

0.08 

Median 

0.97 

0.87 

1.42 

1.32 

0.97 

0.11 

1.32 

1.20 

0.77 

0.72 

1.02 

1.07 

1.10 

0.80 

0.72 

1.10 

1.02 

0.73 

0.61 

R there is always a pl'ogressive inCl'ease, viz. it is large I' from B 
to 0 than from A to B, whereas for D thel'e is in two cases a 
decrease, in one case an increase from A to B. The tendenry of the 
rhythm to accelerate in the order of lhe gl'OUpS is maintainep also 
with a gl'eater familiarity with the material. For lVl and D the time 
invariably decreases from the th'st to the last group; fur R the 
time-values of the thÎl'd group are always smallest, whereas those 
of the th'st are sometimes smaller, then again gl'eater than those of 
the second. 

In comparing the time-values of the intel'vals fI'om A to 0 and 
ft'om 1 to 3, again a cel·tain uniformity' is to be observed. With 
R there is withont exception an increase from A to 0; with M the 

I
1 

I I 

III 

I i 

I 
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TABLE IV. Observer M. 

lst group interval 2nd group 

A.M. 0.85 1.34 0.83 

A M.D. 0.05 o 15 0.05 

M. 0.85 1.30 0.82 

B \ 

A.M. 1.41 0.92 
I 

M.D. 0.08 0.15 0.07 

t M. 1.42 0.91 

A.M. 1.18 1.41 1.07 -

C M.D. 0.19 0.26 0.18 

M. 1.12 1 40 1.04 
I 1 

A I A.M. 0.82 1.31 0.83 

M.D. 0.05 0.11 0.06 

M. 0.84 1.35 0.86 

B I A.M. 0.99 1.47 0.93 

r M.D. 0.09 0.26 0.11 

M. 0.99 1.37 0.96 

A.M. 1.31 1.32 1.14 

C M.D. 0.37 0.39 0.35 

M. 1.13 1.30 0.93 

interval inel'eases fl'om A to B; from B to 0 it l'emainA eonslant. 
Witb D the interval from B fo 0 al ways increases; trom A to B, 
however, it always decreases. 

Leaving a few dedations out of congidel'ation we can state that 
the first interval is eithel' lal'ger tllan the second or equal to it, 
The tendency of the second ilJterval to decl'ease in relation to the 
first, which we found vagnely indicated in studying the tables l'elating 
to tbe l'hytbm of the fil'st repetition, is thus seen to maintain itself 
all thl'ough thp leal'lling-process. 

With I the data yielded by the l'epetition-expel'iments present the 
same unifOl'mities, though less distinctly. A greater familiarity with 
the malerial induces a. pl'ogl'essi ve increase of the time falling to 
every sJ'llable of the groups 1, 2 and 3 tOl' M, to those of gl'OUpS 
1 and 2 fol' R. The time-vallles for D that fOl'med an exception 
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TABLE V. Observer M. 

I 
lst group interval 2nd group 

I 
A.M. 0.94 0.84 0.79 

A M.D. 0.06 0.07 0.04 

M. 0.93 0.83 0.78 

I 
A.M. 0.93 0.85 0.79 

B M.D. 0.05 0.08 0.04 

M. 0.93 0.81 0.79 

! 
A.M. 0.94 0.82 0.83 

C M.D. 0.06 0.05 0.05 

M. 0.92 0.81 0.82 
1I 

I 
A.M. 0.94 0.88 0.80 

A M.D. 0.06 0.11 0.06 

M. 0.92 0.86 0.77 

A.M. 0.91 0.83 0.78 
I 

r B M.D. 0.05 0.08 0.05 

M. 0.91 0.80 0.77 

~ AM. 0.95 0.85 0.80 

C M.D. 0.06 0.09 0.06 

M. 0.94 0.81 0.77 

even to the geneml rule in the leaming-experiments do not present 
anything unifonn here" either, except pe~'haps the averag'e duration 
of the syllables of the last gl'OUp, which is always smallest. 

The accelel'ations of the rhythm in the order of the groups appears 
very di~tinctly in the I'epetition-expermients with R. and in a 
smaller degree with M. With R the decrease of the mean time for 
one syllable of the several groups, pl'oceeds regularly from 1 
to 3; with Madeerease reveals itself from A to E, while the time­
value inj A is abont equal fol' the thl'ee gl'OUps. With D decl'ease 
in A is - regular; in Band 0 we observe an increase fl'om 2 to 3. 

[f we eliminate D, it appears that the second interval is apt 
to increase, in relation to the fil'st as weIl from A to C as ft'oril 
1 to 3. This is' most distinct fOl' R, who presents only a single 
exception. With M we obser\ e an incl'ease from A to H, a decrease 
from B to O, whereas the time-values fOl' D are not uniform at aU. 
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T ABLE VI. 0 b ser ver R. 

list group I Interval 12nd group I interval 13fd group' -

I 
A.M. 1.07 1.55 1.04 1.40 1.06 

A MD. 0.12 0.37 0.12 0.39 0.21 
I 

M. 1.07 1.62 1.02 1.55 1.08 

- AM. 1.15 1.60 1.18 1.50 1.05 

\ B M.D. 0.18 0.45 0.14 0.53 0.21 ; M. 1.10 1.75 1.13 1.50 1.07 

A.M. 1.29 1. 71 1.32 1.82 1.12 

C ~ M.D. 0.52 0.78 0.39 0:99 o 50 , 
M. L05 1.40 1.14 1.45 0.84 

I ( 

AI 

A.M. L02 1.29 0.95 1.17 0.87 

M.D. 0.12 0.37 0.11 0.40 0.13 

I 
M. 0.97 1.50 0.93 1.25 0.90 

A.M. 1.04 1.44 0.98 1.75 0.68 

r B M.D. 0.22 o 48 0.20 0.79 0.15 

M. 1 1.20 0.92 1.65 0.65 

. 
C I 

A.M. 1.16 1.56 1.08 1.57 0.79 

M.D~ o 42 0.74 0.24 1.14 0.22 

M. 1.07 1.60 1.17 1 o 93 
, 

Whereas in the leal'ning-expiriments with I the time fallmg to 
every syllable of the gronp generally üicJ'eases from A to C, hardly 
any regular increase IS discernible with Il. Fot' M e.g. the time values 
remain neal'ly constant; for R they l'egulal'ly incl'ease in the fil'st 
group from A to 0, while in the 6econd and in the third groups 
B is gl'eatest. For D we always observe an increase from B to 0, 
whel'eas fJ'om A to B the time alternately decreases and increases. 

The acceleration of the l'hythm in the order of the groups is 
ver)' distinct with Mand R. For both observel's the decrease fl'om 
1 to 3 in A, Band 0 pl'oceeds l'egularly. With D we obberve the 
same in A alld B; in 0, however, an increase is obseJ'ved from 
1 to 2, a deCl'ease from 2 to 3. 

Whereas the intervals for M in A, Band 0 al'e about of the 
same length, with Rand D we observe a l'eglllar inCl'ea6e from A 
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r TABLE VII. Observer R. 
I I 

j2nd group I 13rd group lIst grou1 interval interval 

AM. 0.93 1.03 0.71 1.02 0.70 

A M.D. 0.11 0.14 0.08 0.12 o 08 

M. 0.94 1.09 0.71 0.12 

A.M. 0.87 1 51 0.70 1.10 0.59 

B M.D. 0.13 0.57 0.09 0.08 0.09 

M. 0.87 1. 37 0.67 1.09 0.57 

I 
A.M. , 0.86 1.59 0.84 110 o 64 

C MD. 0.22 0.62 0.20 0.17 0.11 

M o 85 1.32 0.74 1.12 0.62 
11 • 

I 
A.M. 0.91 1.07 0.71 .1.05 0.70 

A M.D. 0.04 0.14 0.08 0.19 0.08 

, \ 
M. o 90 1.10 0.69 1.05 0.68 

A.M. 0.86 1.17 0.65 1.14 0.61 

B M.D. OiO 0.23 0.06 0.18 0.10 

I 
M. 0.85 1.20 0.64 1.15 0.64-

A.M. 0.85 1.51- 0.69 1 32 0.61 

\ C M.D. 0.15 0.66 0.16 0.36 0.13 

M. 0.79 1.20 o 64 1.15 0.67 

to C. The seeond interval evinces, bere also, a tendency to decrease. 
Anyhow, with R it is, as a l'ule, smaller than the first. 

Whel'eas in the leal'lling-expel'iments with II we could hardly 
distinguish a l'egulal' incl'ease of the mean time falhng to one 
syllable of the several groups, in the repetition-expel'iments there is 
even a tendency to decrease fl'om A to C. 

I 

Wbel'eas with M the time-values for A, Band C are still about 
eqllal, with R we see ah'eady a tendency to decrease, and witb D 
this teJH~ency comes to the front unmistakably (only one exeeption). 
The decl'ease from 1 to 3 continnes regularly; only D presents an 
exception. 

The intervals in the repetition experiments with 11 increase 
regularly for Rand D from A to C, for M tbey remain abollt 
constant. With R the second interval is always smaller than the 
first, with D it is always gl'eater. 
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TABLE VIII. 0 b ser ver D. 

Itst group I interval 12nd group I interval 13rd group ,. 

I 
A.M. 1 1.45 0.91 1.45 0.81 

\ 

A MD. 0.18 0.14 ~ 0.14 0.20 0.01 

A. 0.94 1.46 0.84 1.36 0.75 

Si 
AM. 0.90 1.40 0.87 1.36 0.83 

I , 

I t 
M.D. 0.17 0.14 0.15 0.19 0.12 

\ 

M. 0.89 I 40 0.80 1.32 0.81 

I 
A.M. 0.91 1.51 1.03 1.51 0.99 

C M.D. 0.18 0.33 0.27 0.38 0.48 

I ( 
M. 0.84 1.35 0.91 01.31 0.79 

A I 

A.M. 0.89 1.29 0.81 1.27 0.73 

M.D. 0.16 0.19 0.16 0.16 0.17 

M. 0.90 1.32 0.80 1.30 0.70 

, A.M. 0.81 1.26 0.96 1.33 0.71 

r B \ MD. 0.16 0.18 0.23 0.30 0.13 , I 

M. 0.83 1.31 0.91 1.23 0.67 

~ 
A.M. 0.82 1.40 0.83 1.22 0.19 

~C M.D. o 14 0.48 0.19 0.23 0.21 

I M. 0.83 1.20 0.82 1.20 0.73 

Considel'ing the values of the mean deviation it appears that, 
just as we obsel'ved about the mean deviatioll in the first l'epetition 
it is considerably greatel' tor the intervals than for the gl'oup, which 
pl'oves tbat, just as with the first repetition, with I as weIl al:> 
with 1I, the l'hythm is more constant fol' the groups than fol' the 

I inter.,'als all through the leal'lling- and the I'epetition-pl·ocess. 

The rhythm adopted by our obsel'vers, in the learning- as weIl as 
in tbe repetition-expel'iments, wilh land II affects the l'ecÏtation in 
that here also the mean time falling to a sJ lIable of' a gl'Ollp, is 
generally shol'tel' than that of the last syllable of a group, in othel' 
words the l·e('.itation also proceeds, in gl'ollps and intel'vals (See 
Tables X, XI and XII, which al'e constl'ucted ~jn tlJe same way as 
Tables I, Il and 111). We &hall not enter in to a discussion about 
the question whether thi& is owing to the direct tenden~y of the 

---------~-
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T ABLE IX. 0 b 5 e r ver D. 

lIst group I interval 1 2nd group I interval [ 13rd group 

1.04 

006 

1.07 

1.01 

0.06 

0.09 

0.99 

1.09 

0.04 

1.07 

1.02 

0.06 

1.01 

, 0.99 

0.10 

1.01 

1.05 

0.17 

LOl 

1.12 

0.18 

1.15 
, 

1.28 

0.31 

1.33 

~ 1.06 

0.13 

1.07 

1 15 

0.16 

1.12 

1.20 

0.18 

1.19 

0.76 

0.05 

0.75 

0.71 

0.03 

0.71 

0.72 

0.08 

0.73 

0.69 

0.04 

0.69 

0.68 

0.05 

0.67 

0.66 

0.04 

0.64 

1.14 

0.15 

1.13 

1.26 

0.21 

1.21 

1.28 

0.07 

1.26 

1.12 

0.14 

1.11 

1.15 

0.13 

1.16 

1.24 

0.18 

1.29 

0.75 

0.06 

0.73 

0.64 

0.08 

0.66 

0.68 

0.09 

0.65 

0.65 

0.07 

0.63 

0.71 

0.16 

0.71 \ 

0.70 

0.12 

0.72 

obE>ervers to recite with rhythm, Ol' whethel' it results from the 
I'ircumstance th at the rhythm used in leal'ning and repeating the 
se l'Ïes , the gl'OUpS, being appel'ceptive wholes are easier to reproduce 
than the first syllable that forms the transition from the one group 
to the other. It is a fact th at the rhythm of recÏtation bears a great 
resemblance to that of the learning and repetition-expel'iments. In 
the same way we notice in the recitation that, broadly speaking, 
the mean time falling to a syllable of the groups decreases in the 
order of the gl'OUps. 

This is the case in the l'ecitations of land II and those of the 
leaming- and repetition-experiments. The time requÎ1'ed in the l'ecita­
tIon of the last gronp of the series is l'emal'kably short, a fact that 
we a)so noticed i~ considering the changeFi undel'göne by the l'hythm 
in the learning pl'ocess, In this respect the intel'vals are less uniform. 
This is not slll'pl'Ïsing if we consider that, as stated above, the fi1'st 
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(20) 

II 

(19) 

Groups I 

1 st } 

I 

interval ~ 

2nd ) 
I 

1st ~ 

interval) 

2nd
) 

I 

r 

r 

r 

I ' 

r 

r 

r 

41;8 

TABLE X. Obs erve r M. -
Arithm. mean I Mean deviation I Median 

1.36 0.44 1.15 

1 17 0.29 1.06 

2 1.26 1.25 

2.15 1.05 1.78 

0.97 0.31 0.87 
, 

0.82 0.13 o 77 

1.20 0.29 

1.04 0.23 1.06 

1.26 0.54 0.92 

1.59 0.98 0.90 

0.24 0.92 

o 97 0.23 0.86 

syllable of a group is mnch more dlfficult to reproduce than the 
other8, in consequence of whlCh the tendency to use rhythm inter­
fel'es with reprod uction-tendencies -of different degree. 

The proress of the ~'ecitation agl'ees in another respect with th at 
of the mean dUl'ation of the tIme falling to a syllable of one of the 
gl'OllpS, viz. m Ihis that with 1 as wel! as wlth LI, the mean duration 
is almost without exception, longer in the leammg-expel'iments than 
in the repetItion-expel'iments. In a mnch smaller degl'ee this also 
apphes to the intervals, thei1' dnration being in most cases also 
shorter in the repetition- than jn the leal·ning-experiments. 

The mean deviation is fOl' all observel's, with land with II, in 
the learning- and in the l'epetition-experiments greatel' fol' the in­
terval than fol' the gl'OUpS, from which follows that here also the 
rhythm is kept up better for the groups than for the intervals. 

The maan deviatlon being in the majol'ity of cases smaller 'with 
I than' with IJ il would seem that, bl'oadly speakmg, the natU/'al 
method is more fa \'oUl'able than the expel'imental to an orderly 
l'ecitalion of the learned' series. 

o 0 NOL U SlO N S. 

1. With only a few exceptions all our obse1'vers used rhythm 
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TABLE Xl. Observer R-

I Groups Arithm. mean Mean deviation Medlan 

Ist l 1.03 0.30 0.96 

r 1. 10 0.39 0.90 

interval 1 
1.91 1.16 1.45 

r 1.68 0.95 1 20 

2nd I 1.21 0.56 0.88 

(20) I r o 97 0.28 0.83 

interval) 
1 42 0.73 1.20 

r 1.02 0.38 0.90 

v 
ard ) 

o.ih 0.41 0.58 

r 0.73 0.25 0.65 

ts~ ) 
1.07 0.51 0.77 

r 0.96 0.40 
\.. 

0.87 

intervall 
2 bi 1.56 1.20 

r 1.34 o 64 

II 
2nd I 1.31 0.96 0.43 

(19) 1 r 1.07 0.61 0.73 

interva~ l, 1.83 1.04 1.40 

I 
r 1.80 1.09 1.07 

3rd ) 
1.03 1.03 0.65 

r 0.72 0.31 0.58 

in the first repetition : i.e. the imprinting occurred a.lready with tbe 
first repetition in groups and intel'vals. . 

2. The rhythm of the [h'st repetition 5hows almost invariably the 
tendeney to slightly accelerate in the order of tbe groups. Wiib I 
(natural method) this qlllckening confers a benefit on the groups as 
weU as on the intervals, both in the learning- and in the repetition­
experiments, though in the latter less dislinctly than in the former. 
With II (expe/'Îmental method) this quickening is cleady demonstrabie 
only fol' the groups. In the repetihon-expel'iments the time-values 
of the groups and intel'~als al'~ always smalleJ' tban the cOITespo'nd­
ing values in the learning·experiments. In the fil'st repetition the 
experimental method is generally more favollrable than the natm'al 
as to consistency jn the rhythm; especiaJly the duration of the in-

32 
Proceedings Royal Acad. Amsterdam. XX. 
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T ABLE XII. 0 b ser ver D. 

Anthm. mean 

0.90 

0.79 

1.28 

1.11 

1.05 

0.81 

1.60 

1.99 

0.96 

0.72 

0.99 

0.80 

1.43 

2.36 

0.91 

0.66 

1.66 

1.50 

0.79 

0.90 

Mean deviation 

Q.I6 

0.13 

0.37 

0.20 

0.37 

0.23 

0.65 

1.06 

0.21 

0.16 

0.~7 

0)5 

0.55 

1.24 

0.42 

0.17 

0.98 

0.74 

0.39 

0.69 

Medlan 

0.83 

0.80 

1.05 

1.10 

1.02 

0.75 

1.30 

1 40 

0.95 

0.72 

0.82 

0.77 

1.25 

1.80 

0.66 

0.60 

1.07 

1.35 

0.65 

0.47 
I 

tervals is genel'ally more uniform with U, though here also the 
rhythm is as a. 1'u]e preser\'ed better fol' the gl'oups than for the 
intel'vals. 

3. With respect to the changes in the rhythm with greaier famili­
al'ity with the material, we obser\'e that most of ten the time, faIling 
to every syllable of the grollps into which the series is divided, 
incl'eases pl'ogressively as the observer gets more famiIiar with the 
materia!. The tendency of the l'hythm to quicken in the OI'der of 
the gl'oups is kept up when the familial'ity with the malerial 
incl·eases. Bal'ring an occasional rleviation, the first interval is either 
gl'ealer than the serond Ot· equal to it. The tendency of the serond 
to decl'ease, in ,relation to the fh'st, as vaguely indicated ah'eady in 
the l'hythm of the thst repetition, is kept up all thl'ough the learn-
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ing process, In the repetitiorl-expel'imellts the same similarities may 
he diseerned, They are IlOwevel' hal'dly noti('~ahle in ell ployillg the 
expel'imental mefhod, thollgh here aIso, with a gl'eatel' fallJil,al'ity 
with the rnatel'Ïal the rhythm i'3 maintained hetter fol' 'the grollps 
than for the intel'vals. 

4. The I'ecitation ()(,cul'I'ed in gl'onps and intel'vals; Ihe mean 
time falling fo one syllahle of the gl'oups is bel'€> also in llIost cases -
shol'ter than thar of the lust s)llable of a group, 

With 1 and with 11, both in the leal'lling- and in the l'epetition­
experiments the mean time falling to one syllable of the gl'oups 
decl'eases in the order of Llle gl'Ollpb. The intervals are less nnifol'm, 
whieh is not sUl'prisillg, if we consider that the fit'st syllable of a 
gl'OUp is mueh mOl'e ditfiellit to pronouJ\ee than the othe1's, so that 
the tendE'ncy to IIse rhythm mtel'feres with reprodllction-tendencies 
in differeQt degree. 

In the reeitation. also the mean time; falling to one sJ Ilable of 
one of the gl'oups is longel' fOl' the learning-expel'iments than, for 
fhe J repetitioll-experiments with I as well as with 11. In a much 
smaller c1egree this holds good fol' thA intel'vals; nevertheless thei1' 
duration is, in the majol'itJ of cases, shorte1' in the l'epetition- than 
in the leal'ning-experiments. 

/ The rhylhm of the recitation is also kept up better fOl' the groups 
than for the intel'vals. It seems moreover that the nat llJ;!~1 method 
is more fa\'oul'able tban Ibe expel'imental to a l'hythmic recitatlOll 
of the learnéd material. 

32* 


