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Wbereas the two fi1'8t determinations were easily made, we met 
in the third with a seriolls difficlllty, woich made us refrain from 
further experiments above 35°.2. The soilltion point of the last 
distillate lies namely at 37°.2, so on tbe almost horizontal part 
of tbe solubility curve. Thereby, tbe delermination of the concen­
tration in this manner becomes inexact, which would become still 
worse at tbe higber temperatures. We bave cbecked it for tbis 
distillate by adding a weighed quantitJ of carbon disulphide, af tering 
thereby the composition and the solution point 80 as to bring tbem 
on to a part of the solubility curve, which is more easily deter­
mined. No important difference was found. 

Tbe experiments carried out show, however, clea.rly, that this 
system does not alford a plain proof of the theory. Although we 
see that the vapour line aftel' extrapolation cuts the solubility curve 
at 32 molproc., wbilst the critical point lies at 360;., tbe tempera­
tures of the intersection point and tbe critical point cannot he 
distinguisbed. Thec.ourse of fhe curves being so unfavonrable for 
our purpose, we decided to take no more experiments Wifb tbis 
system. Our result is remarkable in tbis point: althougb tbe tbeory 
proves, that the vapour branch does not leave the region of Iimited 
miscibility in the critical point, the 6pinion previonsly expressed 
that this had to be the case, is not very far from the truth. 

Inorg. Clte1n. Laborat01'Y 
University 0/ Amsterdam. 

Experiment&l Psychology. "- lntel'contlJarison of some resulls 
obtained in t!te lnvestigation of Memory b.l! t/te Natw'al and 
the &perimmtal Learning-Method". By Dr. {<'. ROELS. (Colo­
municated by Prof. C. WINKLER). 

(Communicaled in the meeting of Mareh 31, 1 ~17.) 

In the investigation of memory psychologists have always had 
recourse to learning-experiments, with the purpose to ascertain, under 
detinite experimental conditions, the retentive capacity of the memory 
with regard to the material impl'essed upon it. Whatever method 
was employed (the learning-, or the saving- or the hitting-, or the 
helping-method) tbe imprinting oeeurred invariably in tbe same 
way. The material to be learned, by preference meaningless, was 
presented to the obser~er at a certain rate of succession, ~d more 
or less frequently, according to tbe object in view, Psychologists did 
not slways take into (LCCOunt the learning-method peculiar. to every 
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individual so that now and again the rate of succession of the terms 
cor~sponded little with tbe time required by the observer to spon­
taneously take in tbe material presented. Tbe difficulties arising 
!rom this, wbich are felt in individual psychological experiments 
much more strongly than in general investigations, do p~rhaps not 
render the results, achieved in this way, totally invalid. Neverthe­
leas, viewed more closely, they appear to me weighty enougb to 

justify an intercomparison of tbe results obtained by the natural 
and the experimental method. 

The results reported in this paper bave been obtained in a series 
of experiments performed in tbe Psychological Laboratory of tbe 
Utrecht Clinic fol' Psychiatry and 'Neurology. The course of the ex­
periments was regulated as follows: 

Tbree obser\'ers (M, Rand D) committed to memory 40 series of 
12 nonsense-syllables. For the first twenty (Group I) the observer 
was at liberty to choose his own rate of ~uccession, to group the 
syllabies, ro determine the interval between two successive repeti­
tions etc. all in his own way. The only restrictions he had to sub-

o mit to ware that in the successive repetitions he' was allowed to 
pronounce a sy llable only once, and that when on('e his attentton 
bad averted from a syllable, it sbould on no account return to it 
again. Tbe other 20 series (Group 11) were exhibited by means 
of a mnemometer of our own construction. It consisted of a dl'UIIl, 
rotating evenly and 1\t a carefully tested speed about au horizontal 
axis by the help of a HELMHOI.TZ electromotor. On this drum was wound 
a strip of paper printed with the sylJables at equal distances. Before 
the drum there was a screen with a slit in the centre past which 
the syllables flitted in succession when the drum was turned round. 
Thus the time of exposure was the same for each sy~lable, so were 
the inter\'als bet ween two successive syllabies, so aI80 were those 
between t.wo successive repetitions. 

In tbe experiments of Group 1 as weIl as those of Group II tbe 
observer spoke througb a \'oice-key, consisting of the diaphragm of 
a gramopbone, to which a platinum disr. had been attached. On this 
disc rested tbe platinum-covered point of a V-shaped arm, which 
was turning about an horizontal axis, and easily adjustabIe by the help 
of a sliding weight.. The deflections of this arm broke the electric 
current flowing tbrough the instrument even with the slightest. 
intensity of the spoken sound on tbe diaphraghm. These breaks were 
registered hy a marking magnet upon the drum of a kymogl'aphion. 
A second magnet drew ft. time-line (1/. sec.) with the aid of 
KA~JNAAR'S chronoscope. We were tb us enabled to determine by the 
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natural and tbe experimental metbod tbe duration of every repetition, 
the time relation bètween tbe successive terms of one series, and its 
modification with tbe pl'ogress of tbe process of leal'ning etc. 

Tbe determination of the time required for every repetition and 
for the whole learning-process involvedsome difficulty as our voice­
key, though it indicated distinctly the moment wben the observer 
started the first syllable of a series, did not precisely report the 
moment wben tbe reading of the las[ sJ llable was completed. 
However, we have ignored this 80uree of experimental error in our 
calculations, seeing that tbe moment at wbich tbe last s.vllable is 
begnn is easy of determination and on)y a minimal time (at the 
most 0,2 sec.) is required to pronounce a syllable consisting of two 
consonants witb a vowel or a dipbthong between tbem. This may 
the more readily be done since it equally affects the time-values in 
both groups (I and II). 

In the experiments of Group 11 we had to look out for the 
moment the first syllable appeared in the slit as it need not coincide 
with tbe moment wben the observer reads it. We, therefore. titted 
to one side of the drum of the mnemometer a button, whieh, 
wbenever the drum had come round again to its starting point, came 
in contact witb a spring. With this contact we made tile appearallce 
of the first syllable coincide. The breaking of tbe circuit brought 
about by tbe contact was regist~red by means of a marking Dlagnet 
on tbe drum of a kymogl·aphion. 

lf the observer supposed be knew the series, he said it by heart. 
In case he broke down the experimenter presented the rest of the 
series once more. Close upon the recitation the observer told how 
he had proceeded in Jearnjng fhe syllabIes, how he had grouped 
bis material, what associath'e connections he had made between 
the syllabies. 

Every day four series were committed to memory. Precisely 24 
hou1'8 later we ascertained by the saving-method how much of the 
impressed material of the previous day had stuck. Group I was 
gone through unintermittently; not before this wasgot through did 
we start tbe second group. 

The subjoined table shows the mean number of repetitions wbich 
the several observers required to learn a series by the natural- (I), 
and by tbe experimental (11) method. For each observer the first 
and the third horizontal row shows the results of the learning­
experiments (I) of the first day; the second and the fourtb th08e of 
tbe repetition-experiments (r) 24 bonI'S later. Alongside of the arith­
meti~al maan we a1so tabulated the mean devi&~on and the median. 
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The last column illustrate8 the.gain (expressed in percentages) rea1ised 
af ter 24 hours by the natural- and by the experimental meihod. 
We also add a column for the number of series learned by heart. 

TABLE I. 

--

Ob I Number I Arithm. Mean Median Gain af ter 
servers ol series mean deviation 24 hours 

l 1 8.45 1:50 8 
11 

I 
20 I 52.71 

r 4 0.46 4 
M. 

~ I 
1 9.25 1.41 9 

t 
20 11 47.03 

r 4.90 0.95 5 

l I 4.50 1.04 4 

t I 
20 I 45.56 

r 2.45 0.78 2 
R. 

t ti 
I 7.60 1.50 7.50 

20 n 59.21 
r 3.10 0.74 3 

I1 

1 9.66 2.08 9 t 49.28 

~ 
20 I 

r 4.90 0.80 5.50 
D. . 

f 11 ) 
1 10.50 3.25 9.50 

8 46.43 
r 5.60 1.92 4.50 

! I 

The order of the observers relative to the number of repetitions 
in group I is maintained in group II. For each of them the Ilumber 
of tbe repetitions increases; for M. and D. in about the same degree 
(respectiveJy 9,47 and 8,69 percent); for R the increase is ml1ch 
greater (68.89 pere.). A si mil ar proeeRS is obser\'ed in the r-rows. 
Here 8olso Ihe increase is greatest for· R (26.53 pere.), mueb less tor 
D tban for M (respeetively 14.28 and 22.5 pere.). 

The percentage of repetitions saved aftel' 24 hours is for M and 
D higher in I tb80n in II (respectively 52.77; 47.03 and 49.28; 
46.43 pere.). The reVel'8e is observed in the case of R, for WhODl 
n yields a eonsiderably larger gain (59.21 and 45.56 pere.). 

The second Table gives the average t.ime required for getting a 
series by heart in group land 11. Af ter what we said about the 
preceding table we need not enter into further details about its 
construction. The time-values are expressed in seconds. 

With n t.be time of fhe learning-expel'iments decreases, for M 
and D respectively 5.28 and 14.74 père. R, howerer, requires more 
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TAB L E '11. 

Observers Numbn' I Arithm. Mean Median I Gam a/~r 
ol series i mean deviation I 24 hours 

i I I 
I 19 

I 
1 92.40 

\ 1 
15.67 81.45 

t 53.(X) I I 20 r 43.38 I 6.91 44.55 
M. i I I 

I 
20 

1 
I I tri .52 I 11.83 88.12 

t 47.44 11 I I 20 r I 46 i 8.48 43.40 

20 

~ 
1 

I 
61.43 ! 16.15 51.97 

f I 1 ! 52.89 , 
20 r 28.94 , 

9.55 26.91 ! ! R. 
I 

I 

t 
19 

~ 
1 10.23 I 11.38 11.85 

t 60.11 n 

I 
21./97 19 r I 6.54 26.15 t 

I 

\ 
17 

1 
1 114.40 I 32.36 86.85 

t 51.10 I 
20 r 55.26 13.54 55.41 

D: 

/ 
8 

11 1 
1 91.54 21.19 89.23 

t 48.64 
8 r 50.10 14.21 43.20 

time with II (increase 14.32 perc.). The learning-times of tbe 1'.roWS 

do 110t ditfer very much. For Rand D they decrease with II 
(respectively 3.35 and 9.34 perc.) for M the increase is 6.().! pèl·C. 
Fot' Mand D the time saved af ter 24 hours is greater with 1 
(respectively 53.05; 47.44 and 51.70; 48.64 pert.); for R, however, 
considerably greater with 11 (52.89 and 60.17 perc.). 

When summarising these data we see that tbe number of 
repetitions needed to learn tbe series by heart is larger with II 
than with I, in the learning- as weil as in the repetition-experiments. 
The increase of the numoor of repetitions in the learning-experiments 
does not keep pace with that of tbe repetition-experiments, so tbat 
for two of our observers the gain af ter 24 hours is largest with 1, 
for the third with 11. A gain , with 11 the learning does not only 
require less time, the gain effected af ter 24 bours is also greater. 
The few exceptions may be accounted for by the unequal increment 
in the number of repetitions in the learning- as weil as in the 
repetition-experiments. . 

The third Table gives tbe mean duration of the recitation·times 
(seconds) in tbe learning- and tbe repetition-experiments with land 
I I along with the gain etfected af ter 24 hours in pel'centáges. 

For all observers the recitation-time of tlle learlling-expel'iments 
is longer. tban tbat of the repetition-experilllents, witb 1 as well as 
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TAB L E 111. 

I I 

I 
I , 

'1 Number 

I 
Ari/km. Mean I Median 

Gain af/er 
Obseroers I of series mean devia/ion 24 hours 

I 

I 20 l I 13.61 3.31 I 12.31 

't 
I 

I 13.74 
) 20 r 11.14 2.24 10.95 

M. 

I 20 

~ 
1 11.49 2.19 10.41 

t 
II 4.96 

20 r 10.92 2.25 10.01 
I 

I 20 l I 11.95 3.13 11.25 

t \ 
I 2.43 

20 r 11.66 2.21 11.65 
R. I 

! H, 
} 

1 13.92 4.51 12.63 

t 
11 

! 
19.04 

20 r 11.21 
I 

2.62 10.65 

r 17 
I ) 

I 11.54 I 1.98 11.10 

t 
, 

I 
14.30 

20 r I. 9.89 1.19 9.30 
D. 

I 8 
II ) 

I 11.15 2.98 10.18 

t 3.14 
8 r 10.15 1.95 10.45 

I 

with Il. M. and D recite quicker with 11. R, on the contrary 
quicker with I. This at Jeast is the case in the Jearnirig-experiments. 
The recitation of the repetition-experiments lasts longer with 1I than 
with I only in the case of D. The column of percentages ofrepeti­
tions saved af ter 24 hours witb land II cJearly shows that tbe 
gain is greater with I for Mand D; for R however, with 11.· 
- Consequently the recitation-time with I as weIl as with II is 
longer in the learning-experiments than in the repetition-experiments. 
Again, as to furthering a quick recitation the experimental method 
sooms to have the advantage over the natural, whereas the Jatter 
yields a greater gain. 

The meaq rate of succession of the presentations of the series 
of the second grollp, measured from the moment when the first 
syllable appeared in the slit of the mnemometer to the appearance 
of the last was 9,5 seconds. The next table shows how the observers 
themselves determined spontaneously the rate of succession in the 
learning- and the repetition-experiments. We determined accordingly 
the mean duration of a repetition in the learning· and in the 
repetition-experiments. The first column gives the numOOr ofrepetitions, 
from which the time-values have been calculated. 

For R. and D. tbe mean duration of a repetition is rriarkedly 
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TAB L E IV. 

----- ---- ------;----~--~-----i---I ---------

Ob : Number of ,: I Arithm. mean servers ',' Rl"'hetitiQn I 
i·

r 
I I 

M. 

R. 
I 

D. ~ i 
! 

161 

80 

86 

49 

173 

110 

r 

r 

r 

11.26 

11.31 

13.44 

11.79 

11.16 

9.86 

! 
I 11 J_," i Mean ucvlatlon 

I 
1.03 

1.21 

1.40 

1.08 

1.40 

1.39 

10.81 

11.41 

12,95 

11.66 

10,44 

9.11 

greater for the learning- than for the repetition-experiments; for M. 
Ihey at'e almost equal. For learning as weIl as for l'epeating a 
repetition requir€'s on the average more time with I than with 11. 
OnIy in the case of l'epeating does the average duration of a repetition 
fol' M. approximate to that of I. 

The following tables illustrate how the obsen'ers modified fhe 
rate of succession spontaneously arcol'ding as (hey were getting more 
familiar with fhe materi.al. For every series we divided the repetitions 
necessary to learn the material by heart (Jearning and repetition) 
into tllree groups of successive repetitions. FOT each group we 
calculated the mean duration of its repetitions, A comparison of the 
time-\'aIlles of each group shows the changes in the rate of succession 
in learning and repetition concUl'ring with the greater f'amilial'ity 
on the part of the ob server with the material to ba impressed. It 
should be obsel'\'ed that, \vhen the number of repetitions waS not 
di\'isible by tl1ree, the 6rst and the last group always contained the 
same l1umbel' of repetitions which made the middle group longer or 
sh01'ter by one repetition. Though the time of exposure of the 
syllabIes, as eSlabIished by the mnemometer was aJways the same 
with 11 the observer had ample opportunity to lengthen or 10 shorten 
the duration of the repetitions t.o a cel'tain extent, as he was at 
liberty to read the first and the last syllable of the series at any 
moment of tbe period during wbicb tbey remained ,'isible in tbe elit. 
So witb II there mayalso be a tendency fo sborten Ol' to Jengthen 
the duration of tbe repetitions as the learning-process advances. 

Apart from a few exeeptions for D, the duration of tbe repeti­
tions increaaes according as the observer is geUing more familiar 
with the material to he impressed, in the learning- as well as in 
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TABLE V. Obseroer M. 

: ! 

I Groups I Arithm. mean Mean de1Jiation Median 

Is! I1 
9.79 0.63 9.12 

r 9.34 0.68 9.70 

I 10.92 0.86 10.93 
2d ~ I (20) r 10.18 0.92 10.72 

3d~ 
12.51 

I 
1.66 11.82 

" î 

r 12.13 I 2.03 12.21 

lst 1 
9.62 I 0.51 9.37 

r 9.52 
I 

0.60 9.31 

II 
2d 1 

9.51 I 0.52 9.47 
I 

(20) r 9.52 

I 
0.51 9.30 

3d ~ 
9.50 0.49 9.47 

! 
9.49 

I 
0.55 r I 9.40· I 

I 

TABLE VI. Obseroer R. 

I Groups! Ari/hm. mean Mtran deviation Median 

I I 12.42 I 
Ist } I 

0.71 12.57 
, I r 10.91 1.33 11.20 

I 

! 
I 

13.33 13.55 
2d ~ I 

1.33 

(20) r 11.10 1.18 10.50 
I I 

~ ! 

14.13 2.41 13.56 3d 
r 13.28 1.78 12.90 

I 
9.22 

1" I1 

0.18 9.22 

r 9.11 0.44 9.10 

11 
2dl 

9.09 0.99 9.08 

(19) r 9.52 0.84 8.80 

3dl 
9.56 1.02 9.83 

r 9 1.02 9.35 
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TABLE VIL ObserWr D. 

Groups Arithm. 7tU'aTl MeandftJiation Median 

Ist) i 
11.09 1.33 10.62 

, r 9.82 1.49 9.10 

2d I i 10.10 1.33 10.35 

(20) I r 10.12 1.74 9.55 

3dl 
11.49 1.89 11.13 

r 10.11 1.58 10.25 

Ist I i 9.16 0.53 9.16 
I 9.53 0.22 9.51 

\ I 
r 

11 
2d l i 9.69 0.59 9.58 

I 

(8) 
, I r 9.22 0.31 9.22 
I, 

3dl 
9.67 0.61 9.50 , I 

I r 9.33 0.42 9.31 

the repetition..experiments. Again with one exception for D the 
increase is greater in the repetition. than in the learning-experiments 
(for M. 3.39 and 2.78; for R. 2.77 and 1.7J sec.); tbis proves again 
that with at least two of our obser\'ers there is a tendency to 
lengthen tbe learning-time, wben tbe knowledge of the material has 
increased in consequence of the repetition-experiments of tbe 
pre\'ious day. It is also pt'oved by the (act that with a few excep­
tions, tbe lengthening of tbe learning-time, in the learning- as weil 
as in tbe repetition..experiments is greater when passing from the 
Ild to thellid than from the Ist to the Ild group. (for M. 1.13 and 165; 1.44 
and 1.95 sec.; for R. 0.91 and 0.80; 0.19 and 2.81; sec.; for 
D.: - 0.39 and 0.79; 0.30 and - 0.01 sec.) It sooms advisibJe to 
conclude, tberefore, that witb I for two of our tbree observers tbe 
time required for succession-repetitions increases as well in the 
learning- as in tbe repetition..experiments, when the observer gets 
more familiar WÏth the materia!. With Il there is no gradual increase 
at all with a fuller knowledge of the material. As witb I, tbe time­
values are indeed, generally smaller in the repetition- ihan in the 
learning-experiments, but where, as e. g. with 1 the mean duration 
of the repetition of the last group is always the longest, it is a.lways 
the shoriest with group 11, with a_ few exceptions only:. For the 
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rest a comparison of the time-values of the several groups does not 
reveal any similarity. 

I 
Obseroers I 

M. 

R. 

D. 

\ I' 
< I 
, I 

I 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 

TAB L E VIII. 

A 'h 1111 J_." I 
rit m. mean (lean =vla/zon I 

8.90 1.70 

3.90 0.36 

8 1.30 

4.10 0.56 

10.40' 1.32 

5.80 1.30 

8.10 1.50 

4 0.60 

5.40 

2.60 

3.60 

2.30 

8.20 

3.10 

1 

3.10 

10.62 

5.80 

8.10 

4 

1.40 

0.80 

0.68 

0.16 

1.40 

0.14 

1.60 

0.14 

2.37 

1.16 

1.80 

0.44 

Median 

8.50 

4 

8.50 

4 

11 

5 

8.50 

4 

5.50 

2.50 

4 

2.50 

1.50 

3 

1.50 

3 

10 

6 

8 

4 

The tables VIII and IX iIlustrate th~ influence that practice exerts 
upon the number of repetitions and upon the learning-time. with I 
and II in the learning- as weU as in the repetition-experiments. In 
tabulating the data obtained in the learning- and repetition-experi­
ments as regards the number of repetitions and the learning·time, 
tbey have been arranged in the order in which they were acquired 
and have then been split into two equal groups. For every group 
we ealculated the arithmetical mean, the mean deviation and the 
median. Tbe Rgures of table VIII refel' to numbel' of repetitions, 

80 
Proeeedings Royal Acad. Amsterdam. Vol. XIX. 
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those of table IX to the time-values, expressed in seeonds. The 
data (or D with Il, being too small numerically conld not be tabulated. 

Table VIII clearly shows that the intluence of practice reveals 
itself in a decrease of the number of repetitions. 'With I the number 
of repetitions required to learn the series by heart is smaller in 
the second group thàn jn the first, (for M 10 '/0; R 33 '/. and 
D 17.93 0; •. ) With 11 a similar gain is etfected (for M 22 pere. 
for D 15 pct.). For the former, therefore, the intluence is greater, 
for the latter, smaller with 11 than with 1. 

The values obtained in the repetition-expel'iments are not suitable 
for comparison as their sigllifir.a.nce· depends for the greater part on 
their relatioll to those of the learning-experiments. We, therefore, 

Observers 

M. 

R. 

D. 

I 

Groups I 
I 

lst I 
2d l 
'lst 1 

2d 11 

lst 1 i 
I 

2d 11 

lst 11 

TABLE IX. 

Arithm. mean 

90.25 

r 36.02 

94.55 

r 50.15 

r 

r 

r 

r 

r 

r 

r 

91. IJ 

53.31 

71.99 

38.69 

15.43 

28.56 

47.44 

29.32 

78.83 

31.21 

61.64 

24.14 

138.19 

68.10 

90.61 

41.81 

16.54 

5.89 

14.80 

1.93 

10.48 

11.23 

13.18 

5.74 

21.16 

8.80 

11.15 

10.31 

12.13 

8.84 

10.64 

4.25 

42.22 

12.14 

22.50 

14.35 

Median 

86.95 

41.15 

94.31 

49.92 

100.31 

49.62 

80.41 

39.92 

66.65 

26.80 

51.82 

21.33 

74.25 

28.90 

62.85 

23.60 

133.60 

65.02 

19.70 

33.02 
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calculate tbe gain effeeted with land n in the l'epetition-experiments 
of the first and the second group. This gain is expressed in pereentages 
in the following tabie. 

TABLE X. 

ObseT'fJers Groups II 

I 
M. II lst 56.15 44.33 

2d 48.75 51.62 
I 

I i 
Ist 51.85 62.20 

2d 36.11 55.12 

I1 

Ist 45.29 

2d 54.05 

R. 

D. 

I 

For Mand D tbe gain lessens with I. The learning of the series 
of the seeond group requil'es, it is true, fewer repetitions but the 
decrease of the number of repetitions in .the l'epetition-experiments 
does not run parallel to it, 80 that aftel' all the gain. turns out to 
be smaller. D, who sat down for tbe first time t.o all experimental 
investigation of the memory, learns the series of the second group 
not only with fewer repetitions, hut also furnisbes a greater gain in 
tbe repetition-experiments, a phenomenon due io bis inexperience, 
whieh made him more susceptible tban the otbers to tbe favourable 
influenee of pl'actiee and of the repetition of the experiments. 

With II the influence of practice is noticeable for R in a fall of 
the percentage of repetitions saved; for M ho wever, tbis percentage 
rises. Most !ikely tbe differenee between those two observers is due 
to the faet that witb II R tried to translate tbe rate of succession, 
which did not suit him, into his own, in whieh, of eourse, be 
succeeded only af ter s.ome training. M, on the other hand, scrupu­
lously stuck to tOO experimental rate all through the expel'Ïments 
with 11. 

Tbe intluence of practiee on the learning-time (Tabie IX) appears 
for Rand D generally in a decrease of tbe latter. Tbis applies 
to I as weU as to I1, to the learning- as weil as to the repetition­
experiments. Whereas for R with I the number of repetitions in the 
learning-experiment decreases (33 perc.), the decrease in time is 
37,11 pere .• for D the decrease is respectively 17,03 pere. and 34 pere. 
For D the numhel' of repetitiQns with I decreases in the repetition­
experiments 31,04 pere., the Jearning-time 39,14 pere., s.o that here 
a180 the, inflnence of practice is shown in a shorter learning-time; 

80* 



- 14 -

1254 

for R howe\ter, the number of repetitions lessens 2,66 pere" 80 

th at under the inflnence of practice the leal'ning-time increases, 
With I the learning-time tor R in tbe second group int'reases in the 
learning-experiments as weil· as in tbe l'epetition-experiments; the 
number' of repetitions and the time increase respectively 15 and 
21,81 and 0 and 21,05 pert'. The influence of practice reveals itself 
for M inyal'iahly in a longel' learning time. The decrease of tbe number 
of repetitions and in the learning-time is in the learning- and in the 
repeating-experiments with land II respectively 10 and + 4.76 perc., 
+5.13 and +40.89perc., 22 and 19,69perc .. 31.04and27.43 pere. 

The striking difference between 1\1 and the- othel' two observers in 
relation to the inflnence of practice upon the learning-time is due 
to the fact tbat M pl'oceeds in the learning-experiment in a different 
way from Rand D. Wbereas tbe Jatter on getting more familiar 
with the matel'Ïal, go on reading, 1\1 directly starts his recitation 
\-vhen he is able to do so. lt is not thai Rand D do not recite the 
familiar syllabIE's, they even like to begin, bowever not with the 
same energy as is the case with 1\1. Under the influence of practice 
tbe observel' familiarizes himself sooner with tbe syllabies, whieh, 
given the tendeney to recite as quickly as possible, soon induces 
bim to alternate reading with reeiting. Tbe consequence, however, 
is that the learning-time is Iengthened. 

It is worthy of uotice that, as shown by M's percentages, the 
natural method is more adapted to ,M's way of learuing than the 
experimental. This is eas.)' to understand, if we consider that tbe 
observer, if he wil! not J'un the risk of disturbing the learning­
process, is compelled by the experimental rate to give up looking 
for a syllable, wben, at the appearauce of the following in the 
mnemometer, it has not yet been brougbt to consciousness. 

Summarizing then, the data of the last three tahles yield the fol­
lowing results: The influence of practice reveals itself in the learning­
experiments in a decrease of the number of repetitions required tor 
tbe process of learning. For M it is greater with 11; for R, on tbe 
other haud, with I. In the repetition-experiments the gain lessens 
for M. and for R. D, however, saves repetitions, wbich is due to 
this observer being a novice in psychological experimentation. The 
lower percentage of repetitions saved with II for R nnder tbe 
intluence of practice is probably due to the fact tbat with 1 tbis 
observer tried to trauslate the experimental rate whicb did uot suit 
him, into· the rate peculiar to his own method of learning, in 
which he succeeded on IJ aftel' suffieient practiee. The intinenee of 
practice upon the learning-time is generally shown for Rand D in 
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a sbortel' time l'equil'ed for learning. For M ho wever, tbe learning­
time is lengtbened, whicb is to be ascribed to tbe strong tendency 
to recite tbe familiar syllabies. With I this tendency is more persistent 
than with II. 

CONCLUSIONS. 
1. The number of repetitions required for learning the material by 

.heart in the learning- as weil as in the repetition-experiments is larger 
witb the experimental method than with tbe natural. The increase 
in the number of repetition& in the leaming-experiments does not, 
however, run parallel to that of the repetition experiments, 80 that for 
two of our observel's the gain etfected aftel' 24 hours is greatest with 
the mJ.t u ral method; for tbe thil'd, however, witb the experimental. 

2. With the experimental method the learning of the material 
does not only require less time, also more time is sa,-ed aftel' 2.,1 

hours. Some exceptions are accounted for by the ditfering increases 
of the number of repetitions required for the learning in the learning­
and the repetition-experiments. 

3. l'he recitation time, whether the naturalor the experimental 
method be employed, is longer in the learning than in the repetition­
experiments. The expel'imental method seems to be more adapted to 
a quick recitation than the natural. The latter, on the other hand 
is more economising. 

4. As a mIe the mean duration of a repetition is longe!' in the 
learning- than in the repetition-experiments. The natura} rate of 
succession of our obsel'vers appeared to be considerably slow er than 
the experimental. 

5. With the natural method the rate of succession with two of 
ourthree observers, in the learning- as weIl as in .the repetition­
experiments is slowing gradually when they get more familiar with 
the material. With tbe experimental method this slowing process is 
entil'ely Ollt of the question. True, here also the rate of succession , 
is generally quicker in the repetition- than in the learning-experiments . 

. 6,. The effect of practice is shown in a decrease of the number 
of repetitions required for learning the material by heal't. For one 
observer it is greatest witb the experimental method, fol' the other 
with the natUl'ai. 

7. The effect of pract.ice npon the learning-time with the naturaI 
as weB as with the experimental method, genel'ally manifests itself 
in a shorter learning-time. A lengthening in the case of one of OUl' 
observers must be ascribed to astrong tendeney to recite thc familiar 
syllabies, which pel'sists more readily witb the naturaI than with 
the experimenhll metbod. 


