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PREFACE

“T}Epﬂychﬂhsistmyﬁheplmmmxk!thpuﬂual
devalopment of ¢ur wleas of tune the objact of his
mnqury, though, beyond some obvicus considerations which
lead to nothing, thers 13 no bope of his arciving &t any
unportant result.” Lotze, Maaphysic. B II ¢h .
This barsh predichon i3 perheps hot <ntiredy without
justification to-day. By isel any subject--even meta-
physics—is. largely belpless before the study of Time.
Tume hes en the confmes of 50 tagy subjects . anthropology,
astromomy, metaphywes, theology, physics, mechanics,
b logic, and paycholegy, and even the posts have
gomathing to say about it I have attempted to put together
a sketch of the subject keeping these different agpacts m
mmd, even i I bave net treated of them directly.
T could not have treated of any one of them except In out-
Yne in a boak of Hus site, and my lack bf spealist knowledge
has saved me from attemphing an encyclopedia.  The book
is poychologieal m that the pont of view throughout has
besn cictated hy hurman expenence  There 1z theory, tmt
1t 13 hased cn observation and sometimes on Expenment
If the experiments seem crnde T must plead necesmity  The
faclit psychol 1 h m ths coutitry are 50
i jmate that I have had to do the work out of toach with
a lat ¥, with no app tmt a stopwatch, I
bawe, however, lamented the necesaty less m thag subgect




wi PREFACE

than I should have deme m others, becagse it sesms to
ms umpartant, in dealing with time, to preserve an air of
feality, and the crdinary person has littie apprecdation
of perinds less than } of a secopd, and these are shown om
an godinary stop waich,

Part of this book has abeady appeared in the British
Joummal of Psychology and, in the Report of the Pryche-
logical Congress held at Omford in 1ge3 1 must thauk
Dr. Myers for lus lund p to use this ial again
here. Ialse offcr my thanks to Dz, Curzon for reading the
M5, and for many very helphul cnticigms,

I € Oakden hat saved me from mony mistakes m
mathemabcs I am very grateful, and if thers are any
mustakes Ieft 1t is my fault.

Laatly, I must thank my subjects, and oz i particular,
for g 0N 20 TOATY o bemg bored.

Nol ege contulersm pucundo sanus amuo.

H s
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CHAPTER I
THE METAPHYSICAL YIEW OF TIME

FEW snhjects have recelved more attention and advanced
Ieas than a study of the pature of hme Tt s a subject
to which P peychalogst ih 3
and phyansts have apprommately equal clpima, ang to it,
at one time or anmther, alf hava dewvated Hhemeelves.
Approached from snch different standpomts the subject
ooght to have been rapelly explored. TInstead of this, the
vanous inveshgatets have hampered or ignored cach other.
The metaphysimans have written wmthent regard to peycho-
lomeal findungs, and ended by 4 mutual confutation. The
mathematicians have evelved such wiews of time as bave
been forced upon them by the phymcists, with the result
that their copception of tune has been tumed topsy-turvy
withm recent ymars; and that, yost at ths moment when
metaphyfioans were gatting well nsed to Newtoman tlme.
The peychologists, with a few bnllant exceptions, have
devoted endless fime and a perfected exy 20
to the shcidaton of paints so minute, and pursued under
condihons se arbficially =imple, thet the ordnary man 15
guite at & less to see what relabion emch werk bears to
cHOmon expenence, The result paturally has been that
paychologncal views of tume have had hitle infiuence on
tnetaphysics or sstnce , end, when psychological findings
are atthzed, it 13 rather those of tharty years ago than more
recent discoveries




a 1HE PSYCHOLOGY OF LIME

Tins book 5 an atterapt to bring together, however
inadequately, some of the knowiedge about fune which bas
» poycholopicsl beanng, snd for thu porpese it bas besn
necessary ta adopt 4 defmite vitw aa to the nature of bme.
No psychologist can accept time as something objectively
resl and unchangang, since such a view reduces the experi-
tncing mind to 2 mere observer, and the vanations which are
B0 noticeable a feature of the time-experience become just so
many ervors and fadures mobservation  Meraly to catalogue
the mind's lapees is & dispihng task  The oatural asaomp-
tion tomake is that time 3.4 concept which 15 bulltup through
mdimidual and racial expenence It 13 then possible to
trace the devalopment of this concept and to note the
different forms 1} takes under differcat condibons  Diver-
geoges frotn the normal are hot erors, but rather conous
adapeations to special circwmstances T imvolves the
funiher assumption that time 39 subjectve, 1e that it w9
created by our own minds, and 15 net somethng chjechvely
exgtmg like a table, nor is 1t a quabty of objerts such as
6 colour It may be necessary to say a lew words in defence
ol this assumphon.

Early in plulogophical thought 1t was realizad that time
d1d oot possess the matenal reality of e g a table. Ans-
totle and Zemo the Stew, boih make tume on-mavenal.
Anstotie defines time as dpcfuor mrfmews vord 18 aporepar
xel farepev,! and Zeng smys ypdvos dom conjonos Sulorpua
This view has not senously changed {m spite of the fact
that most languages possess a comerete or proper noun for
time), and most people, Like Alice, speak of time a5 “1t"

TPl b, 14, 218, B 2 [Te—



1HE MEIAPHYSICAL VIEW OF TIME k]

and not ““he”, nnd would be greatly surpnsed o time

d a d either by affecting any of
tha specyal senses, or By producmg any other definute changes
asenibable to it alons.

Hevwever, to deny time & matetial exigtenes does not meap
to deny it objective existence dtogether, It may be a
quabity of things 23 a colour or mebew 15, or it may have
an all-pervamve existencs soch as the sther of space wasg
once ascumed to possess. The Greek quotabans suggest
that tome was at ome perod conmdered to PEEsRs Gm eviE-
tenge very similar to that of mobon. Ewven when the
question of how we apprehend tuwe bad been raised, there was
Little sign that time stsel was regarded as unreal Ths s
well 1l d by Locke's at de 1 the Esgy The
paychological observation 19 exact, but there i3 no hmt
that we are creatng time, and not simply apprehending it.
* Our messures of duration eannot any of then be demon-
strated to be cxact. Since no two porhons of successom
tan be bought tegether, it 16 woposthle ever ctrtainly to
know therr equality. All that we can do for 2 measure of
ume 15 to take such as have contmual successive appear-
ances ot seemmgly equidistant penods, of which seemmg
equality we have no gther measure but such as the tramn
of our own Jdtas have lodged mn our memores, with the
concutrence of other probable reasoms, to persuade us of
therr equahiy 1 And though he 1 qmie awake io the
vanphens in the estomete of tine which frequently oecur,
Locke holds that, an the whele, our jodgment of bine 1
very faifly in accordance with reality Swce cur ideas

! Eseay, bk, w, ch. v, § 1L




4 THE PSYCHOLOGY OF TIME

" whilst we ars awake succeed ome ancther in our minds
at certum distances oot much unbke the images in the
inmde of g lanthorn turned round hy the hest of a candle.
Thus appearance of theus i train, though, pechaps 1t mey
be pomreties fester and sometmes slower, yet, I guess,
wvanes not very moch m a waking man "¢

The most definite assertion of the objectivity of time
wis made by Newlon 1n the wntermsts of mathematics,
Prewicus to Newton, the relabion of fune to mechames and
astronotly had been very madequately percaived. For
example, it was only 1n hw day that the ideas of {oroe and
time were coanected and that geometry and chrenametry
m asironomy were found to be dependent on each other.
Even m Newiton's own laws of motion the time factor is
athar fmphed thsn expresed. He weibes: * Chamge of
motion Is proportional to the impeessed force,” when what
{4 really meant {a that the * Rate of change fs proportional

. " the rate of change beng reckoned acterding ie o
gradunated scale of time. Tt was therefore neceszary to stress
the time elmment in mathematics, and the science of hig
day wan best served by a hme which * in itgelf and from its
own patore fiows equally ” and which was capable of
infimte snbdlviaen.

So definite an assertion naturally provoked criticism.
Berkeley, starting from the succession of our ideas, saw 1
thrs successeon the very sssence of time, not * only tha sersble
measare thereof " ; and he declared that if he went farther, he
was phunged inte a sea of dificulties and confusion " For
my own part, whenever | attemnpt to frame a simple idea of

1wl 69
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tHime, abstracted from the soecession of ideas in my nomd,
whmhﬁowsmlﬁnmlyandisparuumdm'bya]lbemm
T am lost and emt fed in i le diffical 1
have no notion of itat all " *

The reason for this was partly the imposubility of
imagmung what " empty tume * would be hke, partly tha
Iogical difficulties of 2 trmn which i3 mfinitely divauble and
diserete, “ I have ne notion of time at all," rererates
Berksley, "only [ bear cihers say that it 13 infimtely
drnable, and speak of it in such 2 manner as Jeads me to
harheir odd thooghts of my enstence , mnce that doctrine
Lays one under an absolute necesmity of thinking ather that
bo passes eway woumerable ages without 2 theught, or
elee that he 15 anmhilated gvery moment of bus hie, both
which seem egually abeurd.™

Berkeley is not alone in his difficuibes; even those
who would upheld the existence of tume find it dufficuli to
grve any sabisfactory acoount of 1ts warmer of passag.

Mr. F. H. Bradley, in ene of his tarlir bools, has siven
us a picturesque account of fime, " We seem to think that
we st in 3 boat and are carned down the stream of time,
and that em the bank thera s 3 vaw of houses with nurmbers
on the doors.  And we get out of the boat end knock at the
door of No. 19, angd, re-entering the boat, then suddenly
fmd oursalves opposite 20, and bavmg there done the same,
wetgo o t0 27, And, all this whils, the firm fixed row of the
past and fufure stretches in a bleck hehmd us and before us.
If it is really necessary to have seme 1mage, perhaps the
Inllowing may save us from worse, Lot us fancy oursebves

1 Prmeaphas, § 8
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m total darkness, hung over a stream, and lookng down oo
it. ‘The stream has no banks, apd it current 1 covered and
filled comtiuonsly with moving things. Faght cnder gor
faces is = brhght dlommated spot on the water, which
ceaselessly midens and narrows 1ts area and shows ne what
passts oway on the carrent, and this spat that is hght is
Qur ngw, our present.” 1

It may have been the improbabiliy of this motere of toe
that wnfAuenced fum, but atb any rate in s later work Mr,
Brudlay derues tha reshty of tunc and defimtely condemms st
a9 Appearance. Qur idees of hme are hopelessly salf-contra-
dictory, end iherefors time can hawve no real existence
“If we take bune a5 a relabon betwesn unts without
duration, then the whele time has no durabion, and is not
tume at all But, of you give duration to the whole tume,
them at onee the umts themselves are fpund to possass at,
and they thus cease to be wnts. Time, in fact, 19 ' before”
and 'after ' 10 ome; end wathout thie diversty it 16 nei
tume, Ruat these differences cannot be asserted of the unity,
and on the other hand, and fuling that, time is helplessly
diseolved “ % A few pages om he poutinues the argonment
“If wa take the presented {ime, that mvolves change, a
‘now’ becomung & " then’. Thus, 3f 1 any tme we call
presented there emsts any lapse, that time 15 tom by a
b and 15 cond d to be app But if the
prtsent is timeless enother destruchon awmts us  Tune
will be the relatwon of the prasent to a futare and a past ;
and tis relabion, as we have seen, 13 not compatible with
diversity or umty 2

* F. H. Beidioy, PHnapin of Lopw (1863, p. 63,

' F, H, Bradley, Appearance aud Realiy, p. 99,
" Ihd
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Tt 13 possible to meet a logcian on his own groond, and
argue for the necessity of time ; but far more senous for the
Kewtomuan view of tume 15 the defection of the smentists
for whose bensfit it wag mventsd The modern theones
of refativity have destroyed Nrwtoman time theoretically,
but they offer time a conbinued objective existence as a
fonrth element w1 & space-time coptinoum  This theory
of tume 15 prompted, as was 1t5 predecagsor, by mathe-
matical and physical conmderatoms  For the adequate
determmation of any event four co-ordinates are necessaTy,
the three provided by space and the fourth by tume; end
tume 14, theredors, treated as bemg real and as correspondung
to space This reahity, however, 15 not incpmpatible with
variations dus to parhoplar oreomatances  For an observer
on & moving platform, time 1& different from what it 15 far
@ statiomary obeerver. Tume 13 thus not umitary, but mda-
widual, and differs ding ta the in eath
particolar case. It can alsa be vmagined fo duffer on a larger
sealr, Amg to the diff types of which
space-hme may poasess.

Such a theory opens fascinating ﬁeld.s for t.he paychalogot,
and itis ble that pevchol art not

f ly appealed fo m d of this subjeet,
r.hough this appeal ix gmerally mther haif-bearted.! Actu-
ally, of course, if the theory were anyibing but a hypothesis
of the scentists, the decision as to the natare of fme would
le eth psychology, and fme would be yuch as 1t mught
appear an invcshigation to scem to be  There ls, however,
Little hkelbond of sach an appeal being made, tume will

* Broad, Sowaiyfic Thowght, 7. 469, and elsewhere.
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bava its natare decided n d with the

of phyney and mathematics, and when these pecesiting
chenge 5o will tume,

Lastly, time can hardly be a quality of things as calour is.
If it in a quality 1t belongs, or can belong, to ali things
equally, and ooly affects us i an mdirect way. We haveno
semge for tome as we heve for taste or mmail or surfage
texttire. We capnat peretive it directly, 'We do percerve
that things change, and thus perception ef change 18 our
nearest approach to a perception of tme. It has often been
maintained that ie deny the objective existence of time is
1o deny the posmbibity of change, but if we admit change
we are Dot therefore forced to admit the sxistence of tume,
at least as an chiectively real antity. Trmre and chapge are
donbtless closely eonnected, and mnch of what we mean by
tume invalves change, but mr copeept of ume 18 more than
change. It mcludesa future, a past, and a scheme of ongani-
zation. We may lmew that a thing has changed because
in its presepce we have a feelng of unfamilianty, This mey
imply a reftteace to the past, but this referenoe 16 extremely
sight, and may éven be laclong altogeiber. The fetlng
of the past 15, as has often been poanted cut, 2 present
freling, and 1t 13 quite posaible to imagine 2 bamg possessed
of sa rudirpeniary a memory that a fecling of faoberity
did not eall up any mags of a pravious state of thinge. We
cannot then be foresd ta adzut that Hme, a8 we know it, 18
real even if we regard fime simply as the precondition of
chamga ; and, . tume has apparently too defiute
qualities of 1y own to be ireated in that way, Besides,
time which is merely the cepdition of change, 13 nat satis-
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factory for any of the purposes either of the mathematician
or the paychologst.

If fune is not objective, it must be subjective, and due to
our own munds, The most famom exposition of this view
is of course Hant's, Tuwe for Kant is oot given by external
objects, but is the form meder winch wo apprehend phena-
meoa It . . . " nothing else but the form of the inner
sense, that is, of the perception of ourselves and of our mer
state, For tme ten be a0 determinabon of external
phenomena, " 1

** If we abstract from the manner in which we nomediatehy
percEve our own inner state, and mediately all external
phensmena, and think of cbjects in themselves, we fnd
that in relstion to them tme is nothmg at all. Tume is

a purely subpect d of haman percap-
t1em, and in itself, or apatt frem the subject, it i3 nothing
atal "

This view rages two probl the psychelogical questi
“deowemmc'hythammpto{me?" amd the
metaphysical, * Are tme and change formgn fo the meal
nature of things? " The first queshion 1= of importance
hare, the sscopd can be jeft amde as hawving no immediate
peythological bearing  Kant maintains that the concept
of time is, as it were, rrady made in our minds, and = not
denved from experience, but applied to it, bang indeed a
“purs form and the a prori condition of external
phenopmenz ¥

This decsien has naterally been disputed. It is band to

* Eact, Trowsadeniol Aml& &
TN e
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have the origm of sach a fascinating thing as the sgnse
of time wrapt in dark clonds of a-prority and mystacy.
Tume is a8 fair a peychologieal game a8 any other. In eonse-
qusence, Spencer, Goyan, James and the wnters of many
textbooks have all rushed in where Kant refused to tread

Time cannot be a-pnon m the antian sense, becauoa the
Ymowledge of 1t both develops in the wdivudual and appears
to vary in differomt casas. 1t 15 possible to dicover wathun
the homts of buman experence greatr differences 1 the
power to apprehand bme and to deal with iemporal ideas
This power seems to vary partly with ihe age of the indi-
vidual and partly with the degree of cultare of the people
concetned It 13 also posmble to fmd withuin the expeanence
of an ed 1 adult great duff of tume exp
on diilerent o¢casions. There 15 even very httle reason,
except for a gentiment for philosophue tidmess, to behave
that the times of varioos people s the same, or that any
one person has a completely umfied time The relabvists
have pone o long distance i thas direchon, but they stil
appear to cling to an absolute super-perzenal ime based on
the veloaty of hght. The praciical man believes n a ungie
time because he 19 able to co-operate in matters of tme with
others, catch bis traw, and keep hus appowntments ; but,
it My, ths p ' wm,  asasted
ag 1t 16 by arhfical means, doey not disprove the posabality
of many mdndual fimes, once tome 1 admmtted to be sub-
jechive and not objective,

There s, therefore, no good reasen for refusing to believe
that ume 15 a concept that 13 bl up i the course of the
Dife of the imdmades] and the race, Whether 1t 18 2 satis-




THE METAPHYSICAL VIEW OF TIME 1

factory comcept depends on the nse to whieh it 15 put It
is gmie peemble to prove, as have Hamt and Bradley, that
it is inconsistent and rent asunder by contradictions ; but
to do 50 1t 15 necessary ta transfer the coneept to a sphere
of thonght for which 1t was never intended, The needs of
life, and the erdimary expenence of manlmd, de not mvolve
us m dufficulties over the mfinte donmbnlity of time, nor ity
infinite extenmon. We do knew very short pemods of time ;
but when two clicks are separaie by a suffcently short
peniod, i ¢ about (1 sevond, they are perceived et one, and
for us tme can be no further spbdonded  Jn the same
way, we experience lomg periods of ime and imagive longer,
bat with eternity wa have nothing to do—at Inast not in this
existenca, our idexs concermung it ars necessarly vague
and hahle to be It 13 nok g to

the form that anch ideas take in men's punds, but the
fmlurs of thase idens to stand metaphymeal entciam does
not wmvahdale them or render ihem useless within ther
own sphere  This book wall themfore astume that time 19
a coneept, and & good congept for 1ts awn purposes, bat will
mnd with a short d of the psychologeal theory of
the nature of trme; and the possible anomalous ™ times ™
that may be mnvented er experienced.

" The Juantun Theory May do #o, bot a0 far ik n confioed to tomas
with whith oBly thae scHEbAt cin del




CHAPTER I
ORIGIN OF TIME ERPERIENCE

T}IE earlingt forms of he experisnce art naturally ot

metters for duect experiment or observation. They
belong to steges of development of to forms of Lie con-
cerning whickh we can form httle else st guesses apd
bypothesss. The telling of psychological farry talms has a
certaln attraction, but it would be unwise to atirimis to
an eceommit of the experience of a crab any high degtes af
spentific valdity, With this provise T wnll commencs this
thapter.

Within that experience which may be cafled temporal,
vatious eh cin be d ished. Writers such as
Spencer, Kant, and even Lovke, are too apt to speak as o
the tima experience conmsted of nothing but the percepbion
of the succession of our ideas, and as if the whole problem
wias haw wit came to think of titne as passing in a stream.
Thus senal order of ume » important and bulks Jargely in
the time experlence of the adult, bt it 1 far from primitive,
and an attempt to confine a discussion of tune o thas aspeet
of the exper: reults 1n omitting 3 ideration of some
of the mest intarsating pownis connected with it.

The tome mxperiences which appear to be primutive are
[a) the apprehenuon of an event es having duration in time,
and aa bemng temporally extendnd in the same manner as &
contact may be spamally extendad.
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(%) The npprebension that an event has occurrsd before,
or that one event has cocurred before, or will occur after,
another, From this anses the concept of the past, and later
of the futare,

{c} The experience of two things occurning simgltansoushy,
In 1is glmplest form thos expensnce ofcurs when the two
events affect the same sense organ ; in a mors complicated
form they affect different sense organs.

‘These ihree elementary expenences must be very different
in ther ymplest form from anything which we can know,
becanst, 1 our case, they are overlaid by = great deal of
experience which ie far from primutive and due to the
melusion in eur tume of elements arising from late com-
structlons.

For us, eveots are arrangsd in relation to a conecous
subject with a lustery and future of 1ts own. However
httle we may ntentionally relate events to ourselves, we
alweys do connect each new event with our past as pert of
one hfe bwtory. In thas way no hme moment comes to us
discennacted, but always 1 relabon to a past or fmture
which has more or less definite charactensiics, Moregver,
this ife lustory is for each of us aingle An event learned
thraugh sght 15 apprehended us before or after, in a sngls
time, an event leamed through touch I see my kitten
sitking on the floor. I stroke at, 1t maves, and I stroke 1t
agam. The mghfy md tonches are apprehendsd s belong-
ing to a single time hlstary. There 15 not one senes of
touches mnd anothee of sights.

Seomndly, when we think of tme, we think in terms of a
conventinnal time which posseszes nmts. We thenk of
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hours, days, minutes, and we think of sach of thess units
as always beang of the same lemgth. The more expérience
wt have, the more facility we get in the accurate use of thasa
unite, and the amaller units we can use. These units, which
are qualitatively alike, are distinguished by aumbers, and,
theoretically, vach second fhat passes iy fully distingmshed
from any other by vumber.  We do not, however, generally
thank in such short wmts ay seconds or disonguish them from
each other ; but we do habatually so distmgush days and
perhaps henrs

Gotig further, we think of the world as possesung a
bistory ke an ndrvidual, and we relate events to thus
worl hustory m the same way that we relate them to our
own, grving them absolute pesition 1n a single fime order

Lastly, we abstract the partwoglar events which occopy
the dufferent wmstants of tyme and concetve of an Apstract
entity Tume which can be divaded into pretent, past, and
future, end which " flows ' according to certan laws

These dafferent addrhens to the prunitive time expenence
wll be spoken of wn different places  Ia (s chapter the
primitive tupenence and the first stages of orgamzation
mto a single tume wil be discnssed.

In the earbest stages nome of these later elements need
be involved We comld have all our theee primutive tume
experiences withont the addiben of those four later ones,
but the prumbve prptnences wenld be very different from
anything which we oursslves know How different they
would bt can bt realized from an attempt to represent
this primitive time expenence 1o 1sclation from the later
addibrons,
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For us, duration mvalyes the question *" how Jong ™ and
o reference to & conventsonal time scheme, but there 15 no
neceneity for it to do this. In cur own expenence it is not
uncommen to ks all sense of the comventonal meagure-
ment of tme, and, at a peniod when fime messurerments
were less exart and less commaen, this must have betn of
more fréquent oecnrrence Inasnnpleorgnmsmﬂm

experience of continued L or of cont L
uan, peed have no reference to anything beyend itself:
nurneer]the' of di penods be pated

with each other ar with any convenhonal senes Tn 2
suniar way the #xpanence of guocesnon does not peces-
sanly mvolve the arrangements of evenis I a bme hne
To know that sometlung has occarred ™ before ' only
relates that event to the present, not to other eventaw the
past  Nor ggain 19 1t necessary to postolate g wutary bme
expenenet for lowly forms of bfe Fowblée, m b mirg-
duetion to Guyat's Gentse de Uldds do Temps, cuggests
that sequances of events commg from dafferent sense organs
were not at first syntheszed mio a aople umtary bme  An
animal might have geveral * tumes ™ ; the " hme™, or
auccesstan of events, of wsion must have been duffersmit
from that of touch, and 1t was only wiih Jater developments
that these were synthesized, 5o that the cresture dustoversd
that affer the mght of a rock he touched 1t

The epeculahon IE interestmg, and 1w supported by &
certain difficulty that can be found among men in deading
on the ltansity or of When
separated by a certan tme interval {xo—m) topch apd
sound phmuli arv judged sumultdmecus; at 2 loogm
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interval {30—4ov) they are defiutely sopoomsjve; st at an
intermadiate intscyal {20-300) the subject finds it extremely
bard to judge whether they arm smultaneous or not, and
ta decide i which order they occurred. This dufficulty
may indicate that the power to synthemze wto one time
order experiences coming from differsnt senses has been
scquired m the coorse of eveloben, and, thepgh farly
efficient in us, is not completely so

Lastly, evmthejudgm:nt of rate of movement need not
involve any ] or 1 The cat
who junps and caiches g runing mouse, the tenma player
who hits « moving ball, and the * stroke ™ of an eight whe
ingreases the rate of hus stroke by so many & minote are
stages in the development of this judgmont which, as we
knew from our own #xpenence, in no way depends for its
suceess on caleulation,

‘The tume expenience, then, of a very sunple creature must
buemumlyvague. There tupst be the mudiments of the

] of a certain poral extanmty of
eXperience, there must be an supenence of the famihanty
or stangmness of certain events: 4 recurrent hunger ot
satiety ; and the percephon of shmul) comming fmm different
senses.  From these largely non-tempetsl elements the
concepts of past, present, and simultapeity develop, and the
whole elai of time 3
balt up.

This development is only one aspect of the increasng
complexity of the organiem and 1ty more exact adjustent
to the @fferent cireumstances of e  If it 13 conzidered
ber= as being Largely due to the increasad powers of memary
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and purpose, these words must be taken :n a wide semoe a3
mdlmhngthegmeralmtmnmodﬂmmgmim and

the grad of ri5 inchnetiva
ams.

‘We can take in fumn the duff i m the p
hmearp!nmmdsbuwmwﬂ:mhwlheynughthaw
developod A bsolutaly mihout memory woold

be umable to apprebend any duraten bayond, posably, the
shortest. What thus would be for so Jowly an animal as the
gea-anemone 1t i9 inposable io guess, bt m man there
appears to ba a dursfien winch can be apprahended * in-
tmtively ' {apschaulich) as & whole. I memory were
sbolsched we should be unable to epprahend any penod
longer than this, and 1t appears to ba about 5500, Lower
in the ammal scele deficencies of memory must reduce the
length of a pened that can be apprehended as such to the
duration of (hus specious present, and the increzse of the
peniod whith can be experianced ax a umb mmst depand
on a combimabon of memory with the powsr of steady
attentien. This attenbion, im turn, 18 ome aspect of the
organization of purpose and takes its angin from it A
cregiure low m the seale, or a human child, vsually does

not show sny great ion of or siabil

of purpose , 1n ths stage the agtvitios which are long con-
tommad, a8 when a WavSS (e Jes for hours
at a streteh, mnmacﬂonswmnmmlymwlnany
definste] 1 activity, nor 15 one part of the
action dy wnd d by the ding parts. There

1 Cf W, [umed o0 thin " speeumes presmst ' Primsipler of Pryedoingy,
o xv, aad Myor, Terbook of Expirisanil Prysiolory, ch. o
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ib no apparent reasen why the penod of an anemme’s
tentacle waving should be organized mto a *' period " of
time 1n the way that a dog's rabbit-hunbng might form a
period. Inthclltterr.aseacnuns succeed one anotber
an order d J by the changing di voder
which the end 15 perused ; in the former the agtivity 18 not
thos guided from stage to stage, and an snemone, by for-
geitng previons actions, would not impair the efficiency of
the pressnt ome.
Further P of the experi of

are alse largely dependent oo memery, theugh in meny
cases the memory images are not made exphot. In
particular, thes 15 the case m eshmabtng rate of move-
ment, Skill m apy socupation wvelving movement has
to be Jearnt, and the way o which it 15 learnt can con-
venently be studied by wntnmnga]utmn pmmsmgwnh
& cotton-resl Theluttms FTESE N

partly on ) Tt lko on an
actual koowledge of relative rates of mnwmenl of ltselt‘ and
thereel, Thi: of t v

developmenis wlm- WE come to tome measurmments by
elocks o swingmg pendulums  In the pooutive form of
this Jedgment we adiuat our own actions ta the movements
of seme other moving body, 1o the developed form we
correlate our own activity with the movements of the hands
of o clock or the swings of a pendulam  Very often these

are only ined, and the judgment tends to
pass mto 2 companson of durations, one imagned and the
other expenenced, a3 when we say " I feel as 2f I Bave been
ont an heor
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Although the fully formed judgment of duration is one
of the latest developments of the sense of tume, the rudi-
ments of 1t go back to very early stages In certmn ses
animaly which do not seern to have well-marked physiolo-
Jogizal rhythane, we find vanatons of behavionr depending
on the tides, and these variations contrme o 0Ccur regu-
lariy after the ammal 1f removed to an aquanum.? In mest
amunals there 18 4 regular scheme given by heart beats and
Toeathmg, and 23 the speed of these processes 15 constant,
withun faurly zarrew honts, for sach mdimdual or speces,
the bams of an appreclabion of dufatim is grven fram barth
and low down 10 the scale of Lie

A more consccus expenence of rhythm, and consequently
of duration, alse develops early ILattle children can keep
time tp a march or dance tume, and soch dancing to munc
mvelves an appreciation of the rhythmic tme becanse we
need to amiciale the beats. When we fml to anbwipate,
we cannot " kesp time "

It stems probable that modern civilized maan has lost
somme of the savage cap for d Li d

rhythms vambentburunntuse\immodmmm,hut
appeart to cocur in some primibve mmsic,? and m poctry
the tendency of modern verse Is on the whole to shortm and
simplify the hne and stanza  Many of the maost exquaite
of medern lyncs are of an extreme simplinty and brenty.

The pnmitive durabon expenence may in cortan cases
achieve what appears to be extraordinary exactitude, though
we are often unable to dede whether it 15 really an sppreoe-

I Wahtmm, Al Wi, Ind ado., po 207,
", B Myers, Bhpihm id Prisitvte Mihc, B ], Fay, 1905, p. 37,
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tion of duration which is invelyed or thipg  alsa
Romanes ! tells o story of gesse who always came into the
tnathet an 4 certan day i the week to pick up scatberad
gn'in One week the market was not held, bot the goese
eame as ptual eo the mgular day  Had the geese judged
the lapse of a week, or was Thursday distinguiched for them
by soms special mark ? Wilham James records the case of
an idwt gizl who always demanded her meals at exactly
the smme time every day. Her kmowledge d:A not extend
to reading the clock, so we are left to wonder if she relled
on unwithing estimates of the doraton mncn her last meal,
or on other cuss afforded by her daly bic 2 The same type
wf preblem arises in connexen with tume estimates 1n glep,
bt they will be discussed later

If then thers 13 an appreciation given by nature of an
irraducible miramum of time fthe expericnce that men call
the " present  or the " now ") iis development up to an
appeeclation of longer penods depends on memory as a
means, the efficient cause, and has the achievement of a
purpost af its fnal cante. Very much the same eelation
will be found te cbiain in the case of the other factors

We have saud that one of the elements which give rise to
the idea of pastness 15 the fmehng of familianty which
arists from a Memory or & mers reoogrmbon of the abject
Bit, as has often been pointed out, ths feeling of famabarity
is 1 provent and therefore logically shonid mot
aromss a poncept of the past. On the ather hand, a present
impression {or memory] of something which is past w
different frem a present impressacon of sametiung which is

L Smmal Enleligenes, 3. 3k
¥ Prusctplas of Prychofgy. p 625
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present, or from something which is present but familiar
froro the past.  The dstinction between the past and present
is thet between an image and a percephim ;) that between the
familiar and the nnfamiliar, seems to be doe to the fact
that cur reaction to the familiar obqect 13 ready, and can
procesd without troable, while we need an effort of thought
befora to react to the other. If this senoe of famlianty w
accompanied by an 1mage of the previons cocasion on which
the object was d. we have a dete memory.
Amoug e this feeling of farmbanty 1 generally token a2
ot of a previous acquamtance wth the object, and
referred to some oocasan in the past. Thus is perhaps best
observed 1o those cases of [alse reccllection when we feel
convineed that we have experienced all thas before and yet
can find no warrant for the conviction.

It seems probable, then, that thns fsabmg of familiarity,
somebmes strengthened by 8 mmomory image, was tarly
uted a6 an indication of past tima, ot 1 itgelf memsry
would not have given the past s peculiar quahbes. An
event which is past may afiect our present behaveur and
thus enter into intimate relation wath oor purposes, bat on
the whole, mn 2 prmmitive state, the past » distingmehed
from the peesent by its comparative lack of interest. A dog
dots not fesl the zame jaterest m ata last meal as 1t does
In its pressnt one, and “ Les miges d'antan ™ may be
mourned, bt do not sur the poet in the same vivid maoner
a8 the beauties of luz own day.

Thus being 50, 1t 19 only natorai thai the kmowledge af,
apd interest in, the past shoold increase as gor present
avtions depend more and more on past knowiedge and
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experiency, A mmpls animal capable ooly of few und
stareotyped mowemenis nead not refer to the past. A vague
frttmg of fanmlianty showing atself 1n deswre for, or aversen
from, an object is all that it nesds. Memory need not retain
the pact af an image, and 1f 1t were retamed, purpose has
no use for the knowledge. Om the cther hand, ;m man the
past it of vital importance for preseat actiom. Blet it out
for an imdrvidual or society, and that mdividual or society
if lest ! In mterveming stages the past plays a part of ever
intreasing unportance The mgher the ammal the more it
learns, and therefore the more 1ts acowvity is guided by the
memary of past expentence  The needs of exact action force
the ammal to supplzment the vague sense of familiarity
by a definite memery meage of the past event, and these
mages, easlly dmhnguehed from the present of sense by
therr character of moagws, form that body of erpenence
which we call the past.

There is no reason to imagine that at an early stage this
past s any defitite vrder withm iiself. Tt is not the prasent
betase 1t is an image and the present is perception, aor
has it the vivid interest of the present; 1t 13 2 general
storehopse of unages and tendencies to feeling and actwm,
and, Just a3 10 2 reservoir the water 1 zungled with Lttle
reference to ity date of entry, 50 in thes unarranged past the
vanens events need not be grouped in reference to the order
m which they enteved expenence. The two views of the
nature of the past can be symbolized m scmewhat this
manpér, A, B, C, I are past events. E 13 the present

L0 Graham Wall, fwr Socal Hmisg.
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mement. If tune 15 arranged as a line these flve events he
thuy —
A-B-+{+D~E

Bnt there 1= no meed for this arrangement to ba linpear.

The events can he fhus "—
A
¢ | "E
I

the firat four all pofsess equally the quality of pastness i
regard to E, but are not arranged in degrees of pastness
in reference to each other

If we may unagme a sea anemone saying m W. James'
words, ** Hully, here's old thaongumbol: again,™ we have the
first rudiments of the expenence which leads to the concept
of the past I next mincte the mme ansmone were to
recognizz @ different, but eqoally familiar food particle,
thingumgig, there woald be the same expenence of pasiness,
but)twnldheqmbewmmaryimthuamwmbudmﬂl
in what order thingumbob and 1F gig had p
entefed hus expenence  Indeed, madnlth.{e uwesha.l.l
see later, the tme order preseats preat difficulties, and a large
part of cur own past is not smeeeptible of arrangement on
a stnet fme ine.  We may be able to accomphsh such an
arangement with great difficulty and the ad of dates, bat
normally we just dip fnto our past as into & lucky bag, and
pull cnt the memory of an event wthont in the least con-
ceming ourselves ahont its exact temporal assocuhions.
However, when we wish to think clearly about the past
we import mto 1t the concept of cause and efiect, and thie
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Adyiy . Ay at least, an exact and
mmchanging order of events.

‘The development of the copcept of the futurc dependa
munly o purpose, though memory has some infuence
on it Tt possble that the concopt of the past came into
existence hefore that of the future. A futureis enly relevant
in fts exrbest stages to some purpose whose end s foreseen
but ot aclueved.  For z cat the emoyment of the snrer
of mik which is bemg slowly lowered fram the table 1s
foinrs 10 o way that its next meal can bardly be to a rud-
mentary ammal. Meraly to be hungry does not give s the
futnre, 1t 13 a state of the present, bat to ke hungry and go
out to hunt, to sght the quamy, and to chase 1t—these are
acty which make the futurs for us. In its ctbencs then the
future 18 an unfuifilled purpost which 1 comscious of
Its alm.

‘The defirateness of this aum in part depends on memory.
Cur anbopations are, m the mam, composed of elements
provided by memory, unce past expenence will lend
preqsion to gor aum, even though the exstmies of ax amm
14 not Gue salaly ko past expenence

Man's greater powers of 1maging or expressng in words
the nim of action, or the results of present events, has Ied
to a correspondingly more s of the
foture. It was enongh for an animal that the fature should
be, hke the past, without internal orgammmben and
affungement; man requires for s more complicated
purposes that the foture shall streich out m 2 stnes m
which cause and effect can operats. A cat, doubtless, on
setting out at night means ta meet other cats, and pechaps
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howl to the moon, a man m the same way may go to the
club wath themhenhmoiwgh:stnmds ; 50 far the future
isin both cases f It i3 quite d
wath calcolations erf a]onrney * I shall catch the 12 e'clack
ttain  That gets to town 34 ¢ 10, T bave an interview st 2.
Therefere I hava 20 minutes for lunch at Faddington.'
Such a plan as this differs widely frem the umple mientim
1o go to the club, and the natore of the futore demanded
by the twa plans duffers zlso  There 13 no reason to xmagine
that grzmals hava gone beyond thei needs m jnwentng a
defimte ordered future

‘We thus get an organzation of the past and future which
i m onpn stnectly ublitaman. The past 15 the storehouse
of kmowledge which we use wn the preseni, the future 13
the arcomphshment of onr purposes with the different steps.

lzading vp to them.
Purpose hars appearsd as of equal imporianee with memory
in the devel of the pis o d and of the

past and the future , 1t 1 of Bupreme umportancs 1 the
wmification of time expencnce and i1t relaton to & single
personality. An wactrve bemg would be under little
necesmty to umly its experience  The sensattens af tooch
and aght tught cach form 2 sertes and these semes need not
be intograted , but for an active heng, such ntegration 18
eseential  In onr own expeience something of the same
s0tt can be observed. Il:smsmbletourryonltrm
of thought and be ions of varous external physi

events without ever Sttng the two sets of expenences into
a gmgle time scheme, In retrospect they de not form ome
mierpenetrating unity  On the other hand, f we are
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L in seme achve pursaii we nesd to integrate the
inpressems of sight, sound, or touch aod durect all our efforts
to the ome ead  In a mmiler way if experience was ongin-
slly referred to separate series or “ times ", more ghly
co-otdimated activity must have resolted in 1t wnification
snce it 15 imposaibl to pursee an am which mvalves nicely
adyosted physical action, unless the mmpressoms receved
from the vanous senses are related to and form part of a
single seviss of expenences  When this umfication had onge
been accomphished for the indrvidual, the process of general-
izing to 2 umtary world time was comparatvely mmple
Such 2 generalizabion seems, howeves, to be made enew by
esch mdividual, snee in the exy gpven later we
fommd children who had not yet mads it

In the developiment of the time concept, therefore, we can
roughly distnguish thee stages —{a) 2 very simple animal
whesg time perceptions are humited to an expenence of
duration and to vague feelngs of fambanty and appe-
tion ; {5) & complex anumal, such es 2 cat or & dog, which
possesars a knowledge of certan marks of tme, eg. meal
tmes or huating tumes, has a wider memory of the past,
a more defimte anticipabion of the futare, and a ufied
expenience , and ] the educated adnkt, with 2 social and
nmversal time




CHAPTER III
SOCIAL ORGANIZATION OF TIME

TINE expenence, such as we bave described in the last
chapter as belongng to the higher anirnals, is adequate
for a bemg whieh i gemg to act m comparative isclation
snd whose movements are not planned for long pernods
Il'md Undgrthemdxmmo&amnalhjewhuhdmmds
co-ap exact hods of time d
ate necessary, and, apart frem cor relatens te other men,
many of our activabes reguire to be planned long periods
in advance.

Thus we get the need for en orgenized somal time recloon-
ing. bat this can only be achieved in a certain state of
knowledge and by meany of certmn mechamcal devices
It ia necessary, therefore, to consder not only the develop-
ment of bume concephons, but also the history of calandars
and clocks The two topies are closely conmected , mnce the
consciont nesd called the 1 | dnviees anta
and these devices reacted on the concepts, ennching them
and rendonng them more pregise,

The aspects of the ume of expenence whch are especially
important wn soclety are smoltanety and duraton. It 1w
posabls to hwregard questions comcerming the onder aof
events or ever of rate of movement, but it is kard {0 znagme
a gomal argamzahion which doss not oeed to standardize,
to somp extent, the notions of " when " and " how lang .
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Of these two, simultaneity, or hroni: is much
the mpuer to organize. It is mough to say ** wa wll meet
when the min 18 a hand’s treadth above the harizon **, or
" sow your com when the cranes are heard ', In conse-
quence, the early calendars are based om this principls and
the party of the day are reckoned in a similar manmer,

The ordinary indrvidual esti of d T hops
to ehew helow—is smbjact ta the greatest irregulantes and
i%, in almest all cases, unsutable for use where concerted
action is necessary. To orgamze i we need (4) some aviernal
process whuch appears to proceed with regularity, and ($}
some unit jnio which to divide this process. Nether of
thess things is particolaly easy to achieve, apd nature
almost appears to have led man desigoedly astray, sines
the most obwvions means of reckoning-the moon—ie o
practice unswtable.

The most primitive forms of time reckoming that we know
wra msmtislly nphke those we employ to-day. Cur bme

Jkoning in and presnpp bered mitn,
We can say " wewill meet on znd June, 1ga4 ", or that we will
Tuest 10 I0 miautes, 6 hours, 5 weeks, 2 monihs, or 4 years.
The older time reckonung frequently does not posesss these
wmis ; it docs pot nomber those whach 1t does possess. The
chiferent possible nity are not wrranged in relation to ¢ach
other and, finally, 1t is unlikely to express 1tself m duration
periods bui rather to designate a poind of time.

These pomis can be clearly Wlustrated in relation to many
perivds which seem simple and obvious to us. In the
furst. place, deys are more ofien commted in * mights ™ than
by “supe” of any other desgmabion frem the dayhght
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Thu method is “the rule among the pnmitive Indg-
European peoples, the Fol and the i of
North Ameries ™3 The resgon for thus coumting the
nights is mitresting. Amemg pnmrhve people the tendency
in eomrtmg time 15 to cotnt the recurrence of some fxed
pomt rather tham a whole doratlon, apparently because
theemhwh\ch 2ppesr (0 08 te be 2 unity had not been o
3. Thezet m g days 1t was not the
llgllt titme, with 18 varymg cecupations, which was com-
sedered, but the comparstively durabonless night when men
lay saund aslean , the fact that day counted
in nights did not necessarily mean that thie day and nght
formed a single whale of which one special part was singled
out for notice. Cm the contrary the ™ day " of 24 hpurs is
a late comception. There are very few words in enstence
to deschibe this unit, Enghsh dots not potsess one ; there
is a late Greek word wuyffuepes, a Tather artificial
Gemman compound * volltag ' ; only Swedish epparently
having a word " dygn *' whith has the £xatt meaning.
‘Within the day atself the same phencmenon ocoors  The
day 19 dyivided by a seraes of fixed pownts, but dees ot form
2 stmes of wmts of dogbon Many trhes have developed
a neh terminology to denote the different parts of the day.
The nares may refer to the sun, @y do the Hawanan terms
describang  the hours about dawn.—" There comes a
gimymer of colour on the meunteins,” * The curtang of
mght are parted,” " The mountans light op” *" Day

* Martis P. Mihaon, Primitips Tima Prokowng, p. 18 Thu valoabln
Dok bas been extenueely uped fn the fallwing pages, even whem an
mqmﬂal » DOE D,
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breaks,” * The east blooms with yellow,”" "It i@ broad
dayhght” ! On the sther hand they may b tzken from
the pocupations er events of dally hie. Tha following list
from Madagascar shows the vanous kinds of mgna in nss there.
5.30 pm. Cattle come home, 5.45 Sunset fush, 6 Sunzet.
6 15 The fowls come in, 6 ap Dusk, twilight, 645 Edge of
meecocking pan obecurs. 7 Feople begin to cook rice.
& People eat rice. 5 3¢ Finished eating. 4 Pacple go to
sleep. g 30 Everyone in bed. Io Gunfire. 1z Midmght?

In this we have something quite different from our count-
mg of bours. In the first place, as can be ssen even from this
solection, the demgnatwme cluster more thickly at pome
trmes than at othes. At dawn the changes m the light
Toliow each other rapidly and the beautful Hawanan terms
st all refer to a period of wbout 1} to 2 hours

Agam, in the list from Madagascar some of the intervals
named are ooly of 15 munutes, others jast 3 hours; the
period fram 530 pm tr ¥ pm. recening the greatest
nuymber of numes  Thus 15 the period of sunset when the
vky changes rapedly and ammals come home for the night.
The peniod of sleep 19 scantily suppled with ume dengna-
t1ons, and, to a less exient, so is the middle of the day.
It 13 clear then that these tunes could not be added to cach
wther to give kmger periods 1o the way that oor hours can

Furthermore, m many <ases, the tyme indication does ot
tefer to the duration of the pened at all, but te a pomt
occurmag within it.  Some of the designations, e.g the cattle
come home, occupy approxunately the whole tune oll the

ID Mak, Hamasn Awsqubas, 7 33,
1], Erwee, Malogavar befors tu Compurst, p 8,
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next desygnation. Ohers, as * gunfira , only pve a name to
amuch longer penod, which §8 not athermse dwtmgaished.
Thus s, of caurse, duferent both from our system of frequent
and equidistant pownts of time which are assumed te touch,
ef 5.10, 511, etc, and oor reckonmg by durations, eg.
balf an hour.

Ameng thibes where so elaborate o nemenclature has not
been developed, timr indications take an even mmpler form,
and are pven directly by the sun A nabwe will pont te
a apot in the heavens and say, we will come when the smn
stands there, or that such and such a thing happened when
the sun was there Semehmres a smnlar methed 19 used,
only the judgment 18 made frem the lmgth of shadows
Thuie was often done mn Athens, and we can see from Chancer
bow long tus methed lagted and how sophisticated 1t mght
become.

Our Hoete scy wel that the brghte soune
Th'srk of i artifiowl day had ropne

Tha foarths part, and half an hoare, and more ,
And thoagh be was not depe expert m lore,
He waate 1t was the ephteterhe day

0Of Agml. wluch 15 messager to May .

And sey wel that the shadwe of cvery trme
Was as in lengthe the same quantiles

That wag the body erect that cansed 1t

And tharefore by the shadwe he took b wit
That Pheebas, which that shoon so clete and mght,
Degrees was iyve and fonrty clombe on hughte
And for thet day, a5 w that latrhuds,

It was ten of the clokke be gan conclode

{Chaucer, Cantésbuyy Talts : Man of Lawe's Prologus )
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Exactly the same principls of reckoning is used 1= relation
1o the year. Just as days are counted in ‘" sleepa " sa are
years still ccunted—especially in poebic Janguage-in
“wintes” or *summers’’, and ther are indicatons
that ;. Enrope at ene period the woity of the whals year
had net been sufficiently well rocogruzed to have a special
tame. In ald German the whole year 15 often denoted by
such expresaions as ““in barsmess and in leaf ™, or *"in
strwwrand i gress .} In some cases, to be discossed later,
u mypthess of the year has never been made,

Within tha year, hme 18 miheated at first by a nomber of
#tasonal points or short stasens These pemts are chosen
generally in reference 10 ihe life of the people, and may be
more or Jess frequent accordng te the nators of the events
The Bontoc Igarot, a ncecoltvatmg people, 1 some
villages reckon cight seasons They are as follows —

{1) »na-na  “ No more work 1o nee sofmenteran It
Taats about thre: months.

{2) la-tub " Furst harvest * Four weeks

{3} cho-ok * Most of rice 19 harvested " Fonr weeks

{4) Upas '"No mofe palsy-harvest.” Ten to fifteen
days.

{¥) ba-l-lng.  “ General planting of camotes” Six
weeks

() sagan-ma * The seed Deds for rdee poi wmte com-
dien.”  Two menths.

{71 pachomg. * Secd-sowwng.” Though the actual sowing
-only takes o few days, the penod lasts five or erx weeks,

[8) sa-ma. " Seedlngs planted out.'” Seven weeks

1 Ndwson, op, it p TS
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In this lwat, which is advatced 1 character, we get the
variations in length of perod and the naming of some periods
from occupations which do not fill them whick occur also
in the other hsts The penod of seed-sowing 1 particular
extends far beyond the time of the actual work, which is
rather an wdiweation of ity beginning  In our own case to-day
we still wse thess indicabions and have the general fecling
that spring really beging with the cuckeo or the tetum of the
swallow, that winter 15 braaking when the catking come omt,
that the spider's webs, characterishie of November, mean
that autamn s well here, and that the song of the retn
heralds winter.

Al these time designations are congrete, and there appears
to be a great unwillmgpess te subshitute aumbers for the
dasgopfive names. This 15 m part due ta & very Bmted
ability to comt.  Many panutive peoples seem caly to connt
up to small numbers and eéven when they can count forther
to avoud doing 30 as far a3 possible.  There are many methods
employed to averd coupntmg, Among the Negnios of
Zgmhales, the Sok Inland and others, when a feast
15 arvanged for a certain day, the invited guesis are gven
knotted cords, and untie or eot off one kmot as each day
paszes till they come to the proper day for assembling !
A amilar methed 15 often i use for reckommng manths.
Oher pations wse notches i shoks or lay asde a grain of
maize, of the stone of a fruit as each day or year passes.
When years are counted they are frequently not counted far.
The tribes round the southern end of Lake Nyassa reckon
1 rams op to thrse or four years ago, everything beyomd

1 Nimos, op. €, p. B2l
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that is Aele, * some time ngo.''? As a resolt, of course,
fewr savages coumt their age They may kmeow the year
of their birth, marked by some ontstandmg event, or ther
age relative to some other perscn, but do not imow how many
years they have lived.

The unwillingness or inshhty to count is alf the more
sinking amng tribes whe have developed elaborate names
for the different days of snch a penod as the moon month
In Micre- and Polynesia many tribes have names for mest
of the days of the moon month, or for woall groups of two
or three days throughout the month, but the days are nat
numberad.

Even when the days do begin to be numbered, the menth
is generally divided inio sections so as to decrease the
magmtude of the numbers nsed  This stage 13 lustrated
by the Greek division of the momth mto lerduewss and
#Mvue and the Roman eounting of so thany days belore the
Kones, Ides (the full moon), and Kalends {the new moen]

If counting way sdopted with such reluctance and so
Iate, it explaics why pnmutive pecples find it so hard te
duscard the concrete point reckomung of time and to adopt
contmuous umts This is best (lustrated by the stages m
the evolution of the year. Ameng a people which recog-
nizes the different seasons, 1t would seem a natoral step to
combine the whole cyele of these scastms, and start 2 pew
year when a particular foaton came round ; ot in many
caset thig hag not been deme.  In the Bismarck Archipelage
there are monsocn years of five mooths, the two intervening
peniods of the variable wmds and calms feach lastng one

13, 3 BT
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menth) are not ceunted.! In Brazd certain of the peoples
count only 6 months to the year, though one season is wet
and the other dry. In North Ama six-month perinds are
reckoned as separate " years ', bemg called wanter years and
SUIMIHT Yearm.

Sametimes the arrangement 15 even more curions.  The
years, instead of bemng smply busected solar yars, contamn
a number of months whih does not divide into the solar
year, e g. they may conmst of g, 10, or 1x mootha, This
tay ocoor, a6 m the Wanquesas, even when the people
are abie to recogmze the sdergal year by the risng of the
Fleiades. These short years seem o be caused by an

hasy to the ph of agncul They
are vegetabon yrars, and am reckoned from sowing to
harvest ; the perind 10 which no agneultyral work 1= done
13 amply passed over. As a result, of coure, the years are

not and the phyncal difficolies of where
one year ends and the other begms need nat troobla
anyone 4

A contmuous form of time reckenmg is firet clearly
soggested by the moon, though :nthemostpumnhvem
the days of 0 Thiy are neglected, thus e
months distomtmoacet siter thcmmw of vegetatiom years.
The mom month, hawever, 18 a fairly shett penod, and the
contitnity of cne month with ansther is soan recogmized
This crganization of the moon month as a unit, whils the
year was atill wnsettied, led to one of the greatest difficulties
in the hiztory of the calendar, Iithetewmm:ﬂylzw

1 7. Drown, Malswrnau end

Polysapauy, .
* Roso Macanbey, ToM by uﬁw‘t,p. 13 “Th:tlmﬁnmtht
you ezl met, bard,
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1 meon months in the year all would have been well,
but there are not, and a date in a year which counts only
12 months will go the whole round of the seasons in 33 years.
In conssquence, at a stags whert the concrate phenomena
of peture are of sopreme mportanee in relabon to time
reckonmg, some adjustment has to be made. This w
exceedmgly difficult, smee it means abandoning either the
maon or tha vegetation semsons  But when, a3 freqnently
happens, the months amt named after phases of apimal
of vegetabls hio, it bes to be done, snce it i impassible
for the literal-mmded savage to call 2 month " the moon of
strawhernes " at @ tme when the strawberries have nat
even flowered.

Ag a congequenca, the eatliest form of misrcalabion sxises.
‘When, in the opinwen of the tribe 1n couneil, the strawberries
are not sufficiently advanced to justify the preseni month
beng named after them, this month i " forgotten " and
the: following month recoives the name which corresponds
with the acinal vegetabon  Thus form of intercalation was
systematized among the Jews, and was pecessary becauss
at the Passover the first fnnts of com were offered. The
eourct of juatice visted the felds, and of the corn and frut
did pot appear sufficently advanced, thurty days were by
decree inserted in the year,

Such t may deg mte a pohtical
weapon, 45 it d1d among the Remans, and the only way ta
escape from it is to dissoaate the year from the momn, The
length of the year 15 then generally determimed by the rismg
of some constellation, wsually the Pleiades, or more rarely
by the equinowss or solstices. Even whem dissociated from
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the moon, the months shll tend 1o be connected with
natoral pb Az i ing proof of thus
15 afforded by the way i which the Jubap monthe have b
renamed in many popular calendars in Europe (e.g. Lithu-
anian, Lettish, Czech, Croat, etc ) to st national seasons.
In England cinldren stidl jove the old rhiymes whuch conmect
the metths with changes m weather or animals
One natiem seems to have achieved the task of d fat]
its calendar completely from nature  The Egyphans had
a year of 72 months of 30 days each and 5 extra days They
cansequently disregarded ihe moon in ther calrplabcps
They had also three seasons: * inundation,” * seed titne ™
and “harvest “. Owing to the long time for which their
calendar ran, and the neglect of the fraction of the day m
the year, tho calender got eut of place in relatien to the Nile,
Tt therefore happened that the seasen of * mundabhon " by
the calendar might cowncide with the actual harvest This,
however, does net eppear ta have been considered seros,
and ths mormng remg of Sines, which was theorebically
the bemnmng of the year, was celebrated as a movable
feast 1 relatien to the calendar, which was thus free hoth
frogn the mocn and vegetation seasons
Supposing that 2 peaple have amved at the leogth of &
year, there is a further pont to be settled—when shall
the year bagin 7 The most ohvions method, expecially with
an agnicultural peapls, 15 o start the year with the beginumg
or end of the penod of cultivation. Cm the whole, the end
of the cultivation penod is mest often chosen s the tme
of the new year, because the rew food snpplies are fhen at
hand, and the year can open m atundance with offerings.
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Thus is po more a fixed dute than 13 ourown pened of harvest
thanksgiving, but in a rode malandar it ia guite satisfactory
The seasons of the Bontec Igoroi gpven abowe, illustrate
the beginning of the yesr with a period of rest and plenty
It may happen that & people has more than ene important
crop, and iz that case wa find " oew years™ cormesponding to
the harvest homes of the different food staffs.

A far more accurate way of beginping the year 5 by
ohservations of the sun or stars  The risng of the Plmades,
and geperaily the evenung rising, is one of the most favamed
metbods ol determimation, and the number of legends
connected with them teshfy to the populanty of these stars.
Tha Eslomas start therr ysar from the wintor solstica, and
other peoples have chosen different persods. In general,
wa can say that ther 15 ng natral beginning te the year,
bat 1t 19 chosen at such tame as 18 convenient to sach peaple ;
and m rats cases, the calemdar year may be aven drscoated
enticaly from the natura]l year and celebrate ity " paw
year ¥ at various peints in the vegetation cyelel

The last stage in the orgamestion of the calendar 15 the
arrapgement of the years in x numbered senes. Ths dosa
not, of course, take place as long a9 there is ap aversion to
using narnbers, especially large ones. In place of oumbers,
the years are dishinguished by sinlong avents which have
occurred in them, These hats of evenis may be hughly
developed and extend for many years The Herrero had a
calendar of this kind reachuog from 1820 0ll about Tgao,
when the growmp infl of Eurof yed this
method of reckoning. In some trbes tha hutory of the

! We tnday have st last & " yoars' martng at difenust lma e
wcbolista, the finansual, tha ealendur, und the ecebrsatinl,
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people is recorded by notches oo 3 stick or by pictures, and
the calendar-map ecan interpret the notches or puctures,
gving the hustory of the people A rechoning of this sort
has  one case been systematized into @ sort of cycle. The
Batak of Sumatra believe that there 19 2 small-pox sprdemic
at intervals of from mine to twelve yrars  If a man has been
ahve for two such epudemucs, be 13 awsumed to be about 2o
years old.! Ths form of reckemng reachrs ity most civihzed
form m staies which have yearly changing magstrates
The censuls at Rome and thearchmsatm.hemglwthmr
names to the years, and enabled T

gt of years to be drawn up  The disadvantages of this
method are ebvios, It requires a very goed memory to
keep 1m mind the complete hist, and faling that, the mere
dating by consuls does not gmve the power to arrange the
years 10 order The Romans therefore supplemented therr
dahing by conmals by gving the years AU.C, and the
Greeke by ther reckoning m Olympiads.

A baliway stage between the pure designation of the
year by 1ts events and the numbersd seres 1s reachnd when
the years of a reign are counted ; but this method 9 net
employsd mamedistely there s & stalde monarchy. The
earhest method is to name the year of the kung's accesmon
after hum, * The year of Kmg S6-and-56," and then name
the other years of i reign after important events as before,
This wa= apparently the mnathed employed in Babyloma
0 the days of the Sumenan Kingdom of Ur, and under the
first dymasty in Babylon ¥

In Egypt. after this stage, the simple comnbag of the

1 Hem and McDoupsll, Fagas Tribes of Bornm, u, ZI4.
T LW, Keg, Huswy of Bobriow, p. 218,
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years of the Kung's rags appears, and from the «nd of ths
oid Kmgdom completely sipplants the other method ;
but frequently thesa years are not calendar years, ot run
frocn the date of the King's accession. Al certan penods,
howevsr, these years were counted from New Year's Day,

and s d mth the calendar year The jon of
theuauthusthelaststup.anﬂwhmthmhasbeﬂlmaﬂ!.
and its geperal izred, the develop of

the ealendar on this mde is complete

So far we have bemn workmg up from the day, and cnly
treated the subdivisions of the day mud.mt:lly as
1l of the pnnciple of 4
bat s sotm nshmemomuwedas mzthmgmhmwns
the robdivision of the day was undertaken  In this men wers
as dependent on measuring devices as they had been
dependent on astroncmy m Gndwg the correct lengih of the
year. The need to determme the year came carly, mince
ggnculture and smbog were both nterested in it; the
sobdivmmons of the day were not felt to be pecessary for 2
long tome, and the weed for en exact chrenometer was not
acknewledged till the days of Dr Johnson, when Parbament
offered a prize lor one to assst 10 navigation

The day, hke the year, presents seriows difficulties to the
systemabzer The most obwivus and the earhest method
wit ta take the period of daylight and subdavide that mte
a cartain nomber of * hours . But 1f tha namber of sub-
divisions was kept at 12, the hours wenld vary m Jength,
summer and winter, This was the condition of things in
Greece, and it was 50 well recoguzed that special devices
were invented for making the water-clork ancieate these
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Torurs of varying length, The night, on the pther hapd, was,
at this pened, not dowvaded mie hears, but simply loto four
" watches ™,

The natyral line of advance was to rechen from sunmise
to sunnte, and divide the whole pernind mio 24 hours, but
even 50, for exact thers are dficulties, dot to
the cblquity of the echiptic, the eccentricity of the earth's
ortut, and the diffmrences hetween the lengths of the solar
and stellar day. The resalit a6 that, for astronerny, tham are
four days. Thert art two sdereal days, reckoned by the
transits of the firgt pomt of Aries and by the transits of any
other fixed star, These days are very nearly the same, being
enly abeut iy sec different  The solar day is &

4 rupmtes Jonger than the stellar day, and it can be caleulated
caiber on the mevements of the sun, a8 scen at any pont, ar
on the movements of 0 Tnaginary body, the " mean sun ™,
which are veraged over a ™ tropical year ™ The relation
betwean the true atd mean noon at oy pomt 15 constantly
changing, the eme fist precedmg and then succeeding the

other, and, on the diff tuzy ba derakl
1§, therefore, the day 16 te be accuratdly divided, consderable
t Ik it and app are v, In

spite of this, a fauly goed apprommation to squal hours
populanzed v the thirtzenth and fourteenth centunes by
the ne of stnking docks. The early clocks which we pozsess
are provided with stnking gear, and therr genmeral wse im
churches must have accustomed peopls to a regular con-
tinucus tond reckoming,

The farther history of tme measurement iy the gradnal
stabilizaon of the panods and ther subdivigion. The factar
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which most strongly wduenced the former was navigabon,
wiuch dad w reliabla ch for the gal

af Jongitude, whils the latter was the concern of aclence,
which was contipually demanding the means for measunng
more and more mmute subdivigions of time. As the power
to these has i d, 50 has our sense
of tone become more precise. It 18 no harder for o scientist
today to think in gz of 2 second than it must have
been for the tedizval ploughman to think i hours. It 1
perbaps easier, for the idea of exact time messurement has
grown 50 familiar te us, so much an wtegral patt of cur
daly lives, that a wateh which loses two mmutes e day fills
ns with disgust, and it is enly 1o some dream or happy hollday
wland that we get rd of the perpetual lurking thought of
the clock.




CHAPTER TV
INDIVIDUAL ORGANIZATION OF TIME

'HE evolution ¢f a schame of conventional time sech as

T have sketched in the last chapter was a work of

ages. The ordingry rehatutant of a cvibred comniry leamns

to mse thus scheme during childboed, and, by the time he

reachas matunty, sheold be master of the whele ctmvphcated
arcangement of hours, days, and years.

Little chuldren are ¥ 180 and P
where time 13 d, and Binet oo
tme in lus Tnteligence Tasty. Tn s rgof sca]o b ascnberd.
to chuldren of 6 years tha dge whether 1t 15

or afternoon, and to those of § years the knowledge of the
day of the week, the month, the day of the maonth, and the
year. At 1o be supposed children to be akle fo repeat the
names of the months comectly! Purt i hg study of
ing m children3 on the grest difficulty

they seem to find 1o malong ' Hme syntheses .
‘Most of the stodies of children's knowledge of bime are
cmmthhluechﬂdm and are based on & com-
deration of their ; the supposition being that
from chaldren's uac of words thar concepts can be deduced.
The mest complete study of & child’s ot of tme words 13
that of Decroly e0d Degan,? but other wnters on childhood,

T Bevtt, Dewelopmend of Emtnfbgoncs in Chaldn, Eagl Trandl, (LR},
Pp. 20617,

L JL of Enp, Pad Das, LBLB

* Decrly et Degan, drohme

& Pryckel., 1915,
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especlally Sten! and Freyer,® have @ven information
about it.

The eartiest words or indications of time knowledg
refer, naturally, to the present, and are concerned with
sumoltaneitiey, kg 5. {the clald pbserved by Decroly and
Diegan) knew at T year 4 monthe when the entrapes of &
person foretold & bath, which she loved, or time to e down,
which she dmliked. She rapadly learnt when she might
expect to be given a sweet (2.2 ; the order of events in the
day, and the bells which marked them {2.3; z.11); and at
3 ytars expressed surprise 1f the customary order was
changed. With Stern's child, Hilda, the present is the first
division of fume to be gven a name

The past appears to be next distingushed. By 1.10 and
2 years $ used " Vaild " or * Fati " to show that she had
fimushed somethmg, and by 2 1 she used the past participle
i referenee to the past, and at the samn age seemnd to have
an idea of an immediate past By 2 6 her memory for past
events extended to 15 days.

Arcording to Stemn, the mfimbive is used at first to cover
past, present, and tuture; Decroly does not nate 1t3 use
for the future till the age of 2 5, and at the same trme the
wiea of & future act ariees, but anly whep it 13 suggested by
the sight of some ¢hject compesied with it, o g. trng oo
new clothes recalls to 5., when once it has hesn snggested,
the. pleasures of a joumney in the train and a viut. The
other tune concopts develop later, particnlar dificalty being
felt over the relativity of sech termy as " to-momow * and

' Start, Dhe Himdmofracke, 1007,
1 Preyer, Du Sub de Kiade, 1905,



INDIVIDUAL ORGANIZATION OF TIME is

“ to-day ', When cloldren rearh school ege aud have learnt
o epeak readily and wnte their own language it 18 posmible
to inveytigate more closcly the various ideas that they have
formed of tune, and the extent to which they bave mastered
the use of the wanout tme symbols and desgmations
comman to therr country. If 1t can be shown that the stages
m which ecnventiomal hrne deugnations are Jearnt corre-
spond roughly to the siages in which they were invented,
1t can be astumed that the use of time marks corrcponds
to some mental power which gradually develops in the
mdivadual and the race, and fellows approximately the same
course in both

The follewg expermmsnts were undertaken promarly
with an educabional mm, and this 1o part accounts for
thee form, bt as they lugizate the development of the
ndvidual knowledge of tme they are inserted here The
coanezaon of the Aodmgs of the experiment witk the stages
of prinubive time ofganization will be pomted oot at the
eod. The expenments were durected to investipating —

0 The chld's understanding of ordinary tume-words
and symbols gach as are used in everyday hie

fu) His power to form the copeeptien of a mmwversl
tume scheme extendimy mto the past and future, and ng
abiity to use the dates which spmbokhre thus schemo.

{m) His knowledge of the ch ishes of defimte
epochs 1o the fume scheme, and s ababity to place thess
epachs roughly 1n their correct order

{1iv} Thematterand methods used by the cinld 10 thanlong
abomt hestoncal datn

' ] mmt thack Mms Oukrlen for allowmg @n $6 mprodoce thos phper,
of which skt 1 part anthor. It appesmd 1 the B . of Py,
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(¥} The importance attached by children to time in
comparison with other slements fn their cxperience.

The tests nsed were (—

A. A st of questions mtended to illusteate () and ()
above.

B. Lists of historical characters with dates, dealing with
{nj above.

C. An absurdity test, two completion tests, end the
armangement of peopls in order, in their centuries and m,
epochs. The last of these tests had two forme : (@) the names
of people were grven ; () puctures were shown Al these
wers nsad to illustrats () apd (1v) above.

D. A memory test and the composition of a Jetter, dealng
with (¥) above

The " questions " fast

This test was alwayy pven indivdually end orally whes
given to the younger children, To one sat of older children,
ages 810, it was given i class a3 a group fest, and the
angweTs Were wrniten

The fallowing 15 a list of the questions agked —

L. What w your age {

2, What 1 tho date of yoor buthduy, [a) Stonth, (5) day of meath @

3, Is vt mosalng o allerocn ? Way ¥

4 What day of the weel w27

5. How long wool it take you to walk oond the mom ¢

6. What sason v} Why?

7. What moath a it 7

8 Wit diy of the mwolh w it ?

§ Whet yoar w12

10 1o what yesr waew poo born 7

11, What duy m ot et [e.g. Kewmarket] sow 7

1%, What tohe 1 st bow ?

13, What tzs it for yorr mother wt homie ¥



INDIvIDUAL ORGANLLATION OF TINE 7

M. Fobet Hood Ieved o0 1387, {a) Worald yous motbar bu slovs thea 7
[ Wonld yowr grandmather ?

15, Weakd Choet be alne then

16. Hew oog it noce the (o g Easter] boledaya 7

17. At what tmon docs School bogm 7

18 At what tme dows School and ¢

19, Wil you come to School oo Baburday 7

. How kg will ¢t bo fll Woledays bogm g 7

21, [a) Whan yom aoe [e.g, 10, will you be cldes or younger 7 {8 Wl

your mother to obler, yonoger, or the momn 7

22, How Jong bawa yom been tmlkmg o me }

In answer to {) 5 two estimates were Tequed, the
gecond (called 5b) after the child had actually walked ropnd
the room. (). 13 was always introdoced by ™ Hay your
mether a clock at beme 7™ apd " Is it nght 7™ Tt was
actoally asked in the form : * What time would she see if
she Jooked atitmow # * () 14 was asked thus - " Have you
heard of Robin Hood * ©* If the anewer was ™ No ', the
txperimenter said © ™ He was a robber and lived in the
forests He lived in the year 1187 ‘Was vour mother alive
then ¥

In markng, four symbaks wers osed © R =right; W =
WIOOE ; — = D0 answer; | —an abeurd anewer The
marking of most of the P d no & Ity
but a frw queshons need spetial mention,

e, 8 and g bad ta be qute right  The chuldren were told
the date 1z schoal

Q. 1z Five or ten mnutes' latitude was altowed.

Qs 16 and ao. Estunates with more than a week's
error were counted as wromg.

0. 22, An answer of five or ten minntes comited right
{the tegiy actually took about 7 minutes) ; a greater or less
time, ¢ g, 2 0r 15 minutes, was counted wrong.
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Such angerens a5 the follewing were comnied ns * absard *.

{. 5. Five munmies or over.

. 6. Any answer that was qmie wrong, s g. " Nearly
July, becanse the apples ara op the tress ', Tt was March
Any wngwer that was reasonable, ag " Summer, because
1t 1% 60 hot ™ {the day beang a parhedlarly hot one in March),
wak commind as faght

{18 7 and 9. Any answer appatently sensaleas, sg 3.

. 13, A time more than two hours out, er some repeated
phrase that seemned (o mean noitung,

Qa. 16 and 20, All perinds nmich tan long or too short,
e g 5 days wmstead of shont 3 memths, or 6 or 12 months
1nstend of 3 months

8. 17 and 18, Any time more than cne howr ot

Q 22, Any time more than hali-an-howr out

The table cn p 45 shows the percentags of chudren
answenng each question rightly {R), absurdly {1}, and fuling
to atywer {—), at esach age. The parcentage of children
enswiring wrongly (W} is not shewn, bot can readdy ba
caleulated. The questions are arranged in order of increasing
dufficulty,

In estimating the ages at which the varicus quetbions
can be answerad, it 13 perbaps bast to cormuder the columns
gving absurdities apd fmture to answer, The 4-year-old
children kpow very btile, and thesr abeurchbes ats mamnly
n anxwars to those queshons which involve grving the time
aof day At s years of age the greater pumber of absurdiiies
13 to be foand 1n the anewers to questions on duration ; while
from # opwards the absurdities have largely disappeared,
thus showing, on oor system of marking, a certan genaral
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B THE PSYCHOLOGY OF TINME

Inowledge ol the terms involved. The ro-year-old gronp
is grnall and carme from a cisa in which ihe average age was
g; it therefore consisted of chidren belewr the awversge
wntelligence of the class. In spite of ths, the To-year-old
gronp is on the whole better than the y-year-old group, and
thows a fairly close approximaton to the adult knowledge
of bme

There seems to be a slight change i the order of dufficalty
of the guestions at different ages. Thos may well be due to
the smallwess of the greups ivestigatsd. Acodental
factars have mndoubtedly affected the positwon of certan
questinna.t

Te arrange the questions m order of &ifficulty, and thus
1o determine the order of the growth of knowledge, =
difficult. Seme facts, however, seem clear The durabion
questions are clearly the bardest, so much so that they are
beyond the power of most adults to answer cormecty.
EgQ 5wuen]yansweredmmﬂyhymadultoutd
seven tested, and he was an t | tieed
In estumating short pemods of hme The diﬁcully of Oz
16 amd 20 for the children esemed to be partly due to ther
malabiy io0 perform the mecemary caleulatiens, such as
would be made by an adult if he conld not tell * oft-hand **
the length of trme hefore a certwn event It 1s noteworthy
that only one of th younger children made use of organized
expenence, sayung, * I sirpposs the term will be threemonths
1t ol s,

tCrLQs, ot whych wrote & them

questimh had eehry tem tanght that Jexap vy irmaily, wherefare o
sbnont all Gawi they mal thit He was alivo st the sise taie t8 Rokon.
Hood.
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Wext in degres of duficuliy may be pot the guestions
involving the time of day. ) 12 is probably toe hard for
most adalts ; memmmhdlthetmoormﬂyﬂmml
loolang st s watch being g iy ded as
tather oot of the commen, It is nohewurthy that {. l;l'
proves to be murh karder tham {). 8. It sught be thought
that this is due to the chuliren tending to confuse the time
of Joving home with that of the actual beginming of school,
bt for the fact that they give a time that is late quits as
often ag eme that is eatly Knowledgn of other pomts
seems to grow uregularly ; though the tendency w for
growth to accur ontwards from the moere to the less persom-
ally ing, and from ] g cycles to
those of longer pedodicity,

Both the day of the month and the yaar wvelve toumting,
and this does not hecome easy and habitual until a chid is
about 7 or B years old ! The season seems to children much
less a mark of time than a d ion of |
things that enter dmectly mio ibher =xpenence Winter
really meaps for them mow, or Sprmg, flowsrs. Comse-
quently, & wrong season may begreenwith the nght deserrp-
ton, o a very warm March day ) 6 may produce many
angwers such as " Summer, because it iz %0 hot”. This
ulso explains the greater dofficulty children find 1 giving &
reason for ther thmlong it 13 mormung or afternom. When
a featon was given, and not metely the iptoibenists ' 1
Just kmow ", 1t nsually concerned personal actiwity, often a
meal  Such answers as " The san is setting * occur, but
rarely.

1 Paliard, Mawtai Tarts, pp. 55, 82, 71
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Perhaps the most interesting results are those bearing on
the ymiversal pature of time. Mogt childrea faalire qnte
tarly that time is the same all over the same tawn (. 13
can he answersd by 5o per cent of the 4-year-old chuldren},
and also that the sequence of trme in the fubure for others
iy the same a3 for themselves {r. (3. 2z}, FBnt oven at 10
years of age the fact that ame 15 {practically) the same
different Enghsh tewns 19 oot realzed w2l cases. One
Byear-old who kntw that it was Satorday m Cambndge,
summed up the matter quite finally, “ It would be Sunday
in London, "cos it's o different town, and there are towns
where 1t would be Monday.” She was pressad for an
example, " It would be Monday m Hunstanton, 'cos that
19 cofferent aguin * OF course, chiklren seldom express
thetnselven as definitely as this, but in cases where 12 has
besn possible to et the child to give a reason at all for s
ANEWET b pmems to think as did the child quoted A duffi-
culty may anse for him from s obssrvation of the fact
that different people’s tumetables vary greatly, * baby "
goes to hed at & hume different from *' sster *' ot * mother ”'.
Even when ' tims " 13 thought of a3 being the same withm
a child's curle of experience. why shewuld 1t be so 10 places
which are apparently so entirely disconnected from it *

Puet commented on the fact that children foond great
difficalty in nammg the year, 2 task which appea:smyto
adults. This Jedge seams to be acquired sudd apd
i & way rathar difftrent from that of the other dements of
the date, From 4-6 ycars of age thore 18 peactitally ne
knowledge of the year At 7 about half knew, and from 8-10
pearly all. It was, hewever, far from certain that, because
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the children could give the year as pact of the date, they
had any real of a ¢l logical system
When they wore asked to give the year of their tarth the
lughest peromitage of sucessshul answars was 56 at age g ;
but at thet age, and stll mere at 10, the children cught te
have been able to make the needed caliuiatron 1 they had
understood the prnaple on which dates were arranged  The
other queston, 14, mtended to test an appreciabion of
dates, did not seem to give resolts at all conclosive Tt
appearad to ba Ko Hood's mame, rather than the date,
that snggested a period remote from ordmary experence.
The descoption gaven of him a a robber, and the stomes
of hur in the books where he was often described ax hving
m " the olden times ", probably often determuned the nght
answer when 1t was piven  If the cluldren had made any
caleulabion, even the sumplest, there woakd net have been so
much daffersnce between the answers m the cases of thew
mothers and grandmothers () T4a and 3).  Apparently,
grandmother’s experience could be so rgnate that anything
mught have happened i those days  One guite clever and
well-taught chold of 8], who answered practically all the
gquaspiens rightly, was quite unable io decids sbout her
grandmather, ™ You gee,” she sad, “ Gramny heed to be
Bo ™ She pever made any attenpt to chian an answer from
calenlation. Anether chld, aged 6, placed Robm Heod
exactly a generation back, " Mother was o baby in his time,
Lke [ am now, and Granny was a yommg lady, like Mother s
Many other chuldren sud that he lived at 2 time different
from Chinst, but when asked whether it was before or after,
fhey rephed ” befare .
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The " order of daies™ ted

The * questions * test shewed that children make very
Ittle nae of dates  This might be due to inability to perform
the pecessary cakalations, or to i of the 5
of the dates th We therefore have the foll 4
test in vanous schooly, wiz, the two lowest forms of 2 Girls'
High School, X, a Boys' Prepamtory School, Y, and two
Elementary Schools, A and B, the latter in a slum duwtrict.
We must thank all thess scheols for their kindness m allowing
va to catty out this and other tests

On the blaskhoard was wniten -

Appia lived 1k Hungary zi AT 438

Philip hoed 1a Spais sx 4D 1585 (or Dawie fwed en
Floremce an 4 D, 1312).

Nera biwed en Roma in AD 50,

This was read put to the children and they were told to
write dewn the names of the people in the order m which
they ived, ** beguaning wath the enc whe lived Tongest age—
furthest sway hack i histery.” The test was performed
slowly, end addibonal explanations were given if they were
asked for. When the chldren bhad done this a smilar
test was oiven contanmng the names of Plato, Burke, and
Swift. In its earhest form the test contained five names |
but w5 only 2o per cent of the chiddren tested, aged 10,
were cepable of answenng, we thought that the oumber
shogld be reduced to three The results givem are for
the shorter form shown above.

Abdlity to perform the test varied considerably at the
dufferent schools.  Bchool ¥ was shghtly superior at all ages,
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Tamrs I
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though the chubdren were rather hurned , B way much tho
worst

The ughest scores o the socond test are maindy due io
the Jact that school B dad aot take 1t |, but ag all the schools
show a shpht unprovement in it, a few of the errors in the
first test may be dut to the unfuniberity of the task. The
majonty af the ervors, however, show raal jpnoramce.  They
ware mauply invertions, and when reasons were damanded
the most ugual reply was, "' Phiip comeg first becanse his
number s geer “ This arror was, howevnr, comphcated
iy the Fact that some chubdren did not lonow when the pumber
wura bigger, @ g0 the problem balow, rBgB was often thought
to be bigwer thap Iger. Indeed, some chubdren seemed to
fodge of the value of & dute by its last figure.! Other mustakes
arose through igoomance of " Ac”, cne child thinking
that 1t cume aiter “ap.”, bot, on the whol, thems
were fewer mnstake: que to thiy thap might have been
expected® The uiter confumon of a fow of the chiddren
can b g ¢ from the I0g ADswers 1o g
M. I, agest 10, school A ¢ ™" Nero ired S0 yrars ago, Dante

' ThE 0 ety tha fact
weaol with Numbars

prmter Cham 1,000 wre Uemiore mobas ks,
%98

't Y pantabal ulaptiBeaten bk, Wi
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1312, therefore Dante hved first.”” M. E. g A: " Lock at
Dante and Nero, whose date islater * " ** Dante’s.” " Who
Tived Iongest ago then 7 “Danta™ P M, 10, A~ “ Why
do you think Attla hved after Phillp 7 ™ " I just guessed,
I had nothing te guide me.”

The majonty of children seemed vague a8 to the point
from which years are epuserated ; and sven whers “ B.C."
was understond, dvd not reshse whether this pont was in
the fature or past.

Tt was suggested by one teacher that the children fasled
becanse of the mmfamliar names and the remotenes of
the dates, Wa thersfore gave e problem to sams of the same
children which was free from these objections Itran:
Johat wikd b o 136, Mary wit boea o 1901, Whe = the lder §
Tha resnlis of ths teat wemn better than these of the pther.
‘With the came children they were :

Fer cent auEwEnOg Puf tant BOPweTg

rorTectly
the Aule-Burke e J e Mrary

Ags ety Freklem
] 4 7
L] &7 ]
L] -] 71

1 thus difference 18 due to the canse suggested, it would be
another example of the difficulty that chuldrm find

The " temporal abnmdities™ lost
The two tests above described sbow that enly frem about
4 years of age can the mejerity of children ba d to
possess a b dge of the 1 scheme of time-
marking used in everyday Lfe and in hstory. Even at
that age 1} 13 quite unsafe to asume that much more than
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a bal of the clam understands the prineiple en which
chronology 1 based, or what is intended to be conveyed
when the date of sama histemcal character iy grven.

But dates are merely the scafoldmg of history, and an
urierstandizg of them s quite distinet from o Imowledge
of the ch igticy of the & periods which they
denote. 1t seems probable that the power to understand
this depends partly om age, #yen apart from the effects of
different methods of teaching, We were told by ax txpari-
enced teacher that she had given up talling storjes about the
vemate bistoric past to chuldren of 7 because they seemed
quie unable to unegine a state of things when thers were
wo ttams or when the sarvant’a “ mght out ™ did oot have
to be comadered At § she fgnpd that they could manage
this. Given this power to thunk of the past as different from
the present, thers still seem to be at Jeast two stages 1n the
development of tustorical knowledge. The first may be
called the "' negative " stage; at this stage the present 13
distingueahied from the past by the qualies which the latter
facks rather thap thoss which it posstsges. Each chuld
s yp the pesiizue charapteristos of the past, a8 it appears
to um, 1 some shert formla such as weering sandals and
skins or worshipping idols. He relegates whatever seems
to um to be beyond tus own =xpenence, or the possibie
sxpenence ¢f those with whiom ha cormes intg close contact,
to the dun regions of " savagery "

The steond stage octurs only when the chld beging to
dwhngnith historleal peneds, and to form a metere of

epochs app ing to that formed by an adult.

The following absurdity test was devised ta examine the
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child's power of distinguishing s hustorical wpoch from tha
present ; and akio bir power of weng effectivaly such know.
Tedge a8 was mvestigated hy the ™ questions ¥ and * grder
of date ™ tests
:uumjnm-n_rmvdﬂmhmnm They hat

hed & sotmy trog, and fom, na Lho o way unkng, thay mlsshed
‘m‘hmmwmm Tha Brtmes o the sbwre wi magng &t

wwd_-zmm‘mummmmmnmmnm
a

th eocry foes wem moly m quarker of & muk ey, A dag’s masch
mm:mmnmw.mmm.wﬂ?&mﬁ

3th Fal the Romann csagkt & Bhtsh procner. Ha tokd them
msﬁﬂ mdmmﬂd,u&q'mwphmntum

thmuu-mhm Carmar preatly mmomged kol
lm.mm Mdlwn]wnlamancnﬂa. Tuinng
¥
clhwh:nnd bt the Allar, and prayed ™0, Lod sy
oy &-m , bty cthers rgauded w molwcky, frovs frtuonte
wn lmnpuzvmwy Ao to thoir gopronty o
En!n. “The Brtub chwitain way taken prucncr and shows 1o Comr's
K
tnamphel UMM thiw pEN kb, B RS He paadwn w

L -
atdl iromg a0 & Temobs orer of Sortisd,

Ths test was given with the wmstructions* “ Fers 19 a
story  In 1t am many things which are wrong, monsense, or
abenrd.  You are to ynderline all the things that you can
find wroag or absord and to wnite 10 the margin why you
thmk them z0." An example wag then pym ' The actoal
test wans prven to school ¥ jef p 54} throughout® to twe

L It way taien from e aDRIRILY Vnt guren 10 Ballard, Mankl Tein,

P s ompombde 1 test the o mathematal orm st ¥, Thi
mosank that anly fwn of the top Sitkcs] fonm ded the Hath  As tha school
w prodommantly dasno?, the oeverer 13 year.okds and mme of thy bost
12-year-clds dd Dot do the takis  The sbwmca of thess boy wfnecs
th yombts of the LG tept wnd “ completson " test
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forma of school A, ages B~11, and to forms I, IT, and 111 of
= Bristol Central School, ages 11-14 The results may be
tabulated -
Frroaamge of childmen sconog each pomt

[

Age a w [}] 1z 13 1

Mo of

chidren 19 51 71 585 a5 68 4 Tetal Avermpe
A ¥ o4 W M N P oM 481
B a 8 ®N & b s s A4
[} as 25 g8 M 7 W I s
» 2 W ol d W T o w»r M
E oW M N M MoM i &
¥ iE 1w I & & W My
L] 23 M & L Ll &3 Rl 03 o
H a aT B 0 M MW N L1 |
X 27 m k-1 4a 43 xR 12 o 0
L 42 L] L2 1] - B3 a3 A .

Avorige 25:5 M7 ML 617 861 625 616
1 ene consdors the results abtained by cluldren at
deiferent ages the most noticeahle fact 18 the sharp ymprove-
ment beiwomn the ages of 10 and 11 Both above and belaw
that age there 13 but litile improvement . at that poot the
score prachcally doubles. The results of school ¥ are
markedly suptrior to those of the other schoals, the average
scare m this case for all ages bemng 56 per cent, and in all
the other schools together bemg 47-1 por cent  In spate of
this, however, the order of difficulty of the pawnts 19 prache-
ally deatical. This shows that the test presented the same
<haractenstic difficnlties to each groep, although the boyx
of schonl ¥ wern mors competent tg deal with them,
T we range the ponts m their erder of &ficulty, the
eamest first, ihey run -
H Gum firm
L Grandsan still alive.
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E Casar's top-hat.

A Bun-set and suddzy meal,
D Automo harvest,

B Day's maych,

G Fnday following Wednesday.
F Chnst worshipped in 5.c.

K s8%c. 3 yeam after 55 B.C.
C 3oth of February.

We can divide these pomnts roughly into three clagses
H, I, E emphauze the distiochon beiwesn the past and the
presept, and arg the tammat. A, D, B came next and have
to do with turne 2x measored by reference to natural pheno-
mena or persomal activity. The last four paints, G, F,
K, C, exemphiy perely conventonal marks af tome.  1f we
compare these resglts with thoes obtawmed from the * ques-
tons " test (pp 46-53), the comespondence w, on the
whele, remarkably clse. In the “ questioms ™ test the
*"day of the menth " iz cne of the bardest—almost the
hardest i wa axclude the vary diffoalt “ duratign ™ ques-
tions ; while in the above abeurdity test C proves the hardest
puint. In both tests, pomis relating to the year and to the
connexion of Chnst with the beginning of the a.p. paod
ooturnext in order ofdifficulty. Powts requiring e knowledge
of the drffcrent seasong and the power te rtalize, however
vaguely, when a perind posses the span of Iife of 2 grand-
father or grandson, came third 10 erder of difficalty  All
this seems to show that there is actually n defimte order i
which these o of knowledge are acqured, and thet
s order exn be demonstrated in different types of matersl

While this test thus confirmg the resultsof the " g *
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test, it alse supporis the view that the earliest distinetion
the child makes is between the present and a historieal
past which 15 as different ax possible from that present.
‘This was shown to some extent by the reasons given by the
chukdren for marlong the vanoos pents in the absurdity
test. In addition to thoss peints whuch the sxperimenter
tntended to be sbaerved, many sthers were marked as absurd
thet were not meant to appear 5o, e g. dating by cur calendar
The comments medé show 2 graduel change in typa, Those
of the younger chidren abmost glways ran: " They did
not have dates " " The Britons had no troops.” The past
appears to be considered smply as negating existing prac-
tices.  As the children grow alder, a poutive standard of
Judgment appears. " Casar had a betmet, and therefore
could not wear & top-hat " Or, * They did not know abont
dates and days til the Engheh came ™ In one case o boy
geve a lopg, and quite correct, account of the Feman
calendar This change is noteworthy, and seems to occur
mainly about 1 years of age.

The " temporal compieieon ™ test

To wveshpgate forther the positive differentiatien of
epochs we used ab first two © completion ™ testa. The
children were given sentences dealmg with the dress and
soaﬂhﬂeoithekemmsmdnithﬂ&ghshmthehm!o{
Charles I, and were asked t pl
‘The marlang was necessanly dificolt, but 1t was all carried
out by one pereon, and every efort was made to kesp it
umiorm. The papers were marked i five grades G igoed},
F+, F {fair), F~, B (bad}. To bs B the completion had
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to bear no reference to the period indicated, & g atirbuting
to the reign of Charies I the mud huts and buman zacnfices
of the ancient Britons. F showed a pagsalle, thengh geper-
ally vague knowledge of the penod, G a really defimite one.
The following 13 one of the blanks used. The other was
exactly the same, save that it dealt wath the Romans

1, The eccapatwpy of the Fogluh in tho twon of Chikdes 1 were

Thear kood conpumd of .
They lved m boum meads of .
Therr chael ity waa -
When they wegt to war the weapons they nmd wese

Ll

Whin they were Al phace they Wore 00 thinr bodics, .
Om ther heady they wore

Ou therr et they wore -
They wordupped . . . and I please hun they .-

BN

10, The languags thoy opoke waa
11, We kuow sboot them bommm they have ddft .
and -

The scares for school Y vwere as follews

1. Eawawy
Fer cant uk each 1ge KarDg
Kool Fand

Ay chldmp  gver? G A
2 4 - [} 43
[} 2l o o &7
0 a 44 a E
n 40 L] I s
12 M ¥l 1% L]
(L] 2 L] w» o

* Thesc Sgnres include thosa sconeg ¥, ¥+, and G
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M Cmison I
Frr cant 21 «cdl LW Romif
Moo Foamd
Age  duldwn pwver? G B
L3 1 a L] Lt
o 0 25 ] =
L] L ] L] N
n 41 6 17 15
12 Ba L] 17 1¥
-] 25 ] 1z

ﬁuplpnnwmunthnwhule@wd The follewing is
cneof thebest Tt an from the 10-ysar-old sem of 2 Univerasity
historan in schoel Y.

L mmmﬁmmmmdmmﬂu\pmm

A Thoy lvod m kingn country howses aad therr tononts w smalber

eotingo,
“Emtar chied ooty vrae Looden, bt dormy the eovy war, Oxtend,
Ta war their weapoms wermn rwands and binndepbeass

At paare Lhey wom velvet jockess ond tomsers, wh lac indl
Un thew beadn they wow cocked bats.

o fher doot they ware top houts or velvet s sigpen,
They womhipped Chant and to plae Hem thiy bl chuseh oo

LN RS

Gunday.

10, ‘Thes Wogwege wea Ol Frglwh,

11, We imow akent them bansuse they hove Juft seeords of Terth,

daathe, and marrmgy,

The papers marksd G wera about op to ths standard
‘The same tast was grven at schog! A to chuldren aged To-11.
The tesolts wers swrpnsngly bad, Mo ane scored G, the
grastest mumber gettmg F or F — onthe Romang, and B oo
the English. The reason for this was thar the angwers wers
m 2 large measre sdentical m the twe cases, and the
" andaly * apd “adols ' fitked the Romans rather better
than ibe Enghsh The tests wort scparated by a weok's

Tiuse Bruren incheds those wormg F, F 4, and G
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interval, and the difftrence i persod was carefully ponted
emt. The complete fatture of these children in the Charles I
test 18 all the more remarkable as they had been recaving
lessons om the social 1ife of England m the time of the Stuarts
durmg the whole term. Practically all the children seemed
10 have "lumped " all hutanel perfods tagether, grang
them the general atiributes of savagery. We could not be
certain, howsver, wheiher the children fmled in the test
through absoiaie igncrance of the perod or oty through
an maknlity to mnve their knowisdgs definitely rnough to
put it down in wnting. The next tesi was directed to clennng
up this point.

The " piciorial sdsntrficaiion " lest

‘This test, given in school A to Standards ITITL IV, and ¥,
wis intepded in chow whether the childom could recogmes
and distingumsh different histonesl tpochs, and, f they
could, what were the indications they used in so doing  'We
alse wished to see what means the chuldren used to * date "
the diferent epochs, and what knowledge they had of
actual dates For thw parpose a senes of three pictures
wis thown  All were large [wbout 3"x4'), coloured, and
histonically accurate. As far as possible a definrte hustoncal
event was avmded, and the scenes were these of ordmary
Ife of the peried  The pictures ware .

[x) Charles I with typucal Cavaliers and Roundheads.

{3) Ancaent Eritons

[3) A Tournament in the tirme of Richard T
In comnexion wath each meture the children were asked
to winte answers to the follewing queshong -
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T Who do you thuok thess people ware ¥

TI Woen dud ey e 7 {Anwer anoy way yom Lk

11, What g m the poctwrn tell yom when they led 7

IV, Give the name of Aby maD o woZLD wha WAl Live when fhues
peapls ware alrre,

V. G the detr at which theso people Ived,  Newer mind of yoo
Bawn given o brlore, gree at sgam. I yem do ook koow
ot ot all, gess f, bot then pot G by your snowss

Before the test began & pictare was showm as an example
and the gueshiops ware angwersd orally by the elass

The resnlis are hest conmdered by talang together the
angwers ta the same question for all three mictures, mnce
by this means any diff due to fresh of i
tance or to the skill of the tracher may cancel out J\sd:w
concentne method ! of arranpement of the ustory syllabus
is 1u force 1o this school, all the children shenld have learnt
somethng of each of the peneds on which they were
quesboned.

In answer to qoashon | some claliren gave answers
whuch were, as a matter of fact, not correct, but which conld
eamly have been sa. There wes nething 1w the pictore
to contradict such answers, though to a mind familar wth
the mrtures of Englsh History, the nght anewer wonld
asguredly have been suggested For example, mstend of
Stuarts, French, Spamish, Roman Catholics, or ™ Raleigh's
men *" were given. Such answers were marked " vague *.

Answers such a5 * Romana ™', " Btk ™, ** Danes ™, or
' Crusaders " to I for the Charles picture, or * Fomans

T The ™ conceatre mathod ¥ m that by whach the hurtory eylisbo
50 LITRnped that (e e grennd B covired 10 mecewpe yoanm, bot m
cach yoar the mbect w treated fym p dufipreat pont of wew, or with

woder or parmwgr sope,
r
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for the sseand, or " Danes o * Napoleon's men * for the
tHOrnAment pactire were, of course, WITHg.

The percentages of wrong (W), no amwers {NA), vague
{¥), atd oght (B anewers to §) T are gven below.

The drop in the T2-years' resnlts 1& due to the backward-
new of (be children tegled. They wonld otherwise have
Peen in & Jogher form, The high score in the answem 1o
ihe questions oo the Bntoms are protably cowsed by the
attentien that i mven to thes penod 1n Lhe Hlementary
Schools, and alse by the greater faciuty with which more
remode periods are differentiated. As m the * completon
test, most abenrchties were mads in regand by the Stuarts,
the period nearest and most Like our own

A . n ] 13 ]
Hooof childmn 10 o

E
WEAV i WHAVE WEAY B WAV R HAY

Chodes I, MDD UMMM MUHLN HISMXD DUUN
Brtcos . ¢ PB0 I A TH 1 FIAM 530 B0 DR
BuhandT 400 $50 IIRAID3 AM1ITE 3B SI1% B 8 DX

Awnp XI5 A4 202516 1L M Bl R B4
Mttt bt et

Kl Wamd Ha 48 7 f ]
LoiVad B . 53 51 ] L}

The mersase 1n the number of ™" vague " ancwets i pro-
bably due to the cluld's increase in soope of histoncal
Inowleadgs without at the swme time iy bemg able cleatly to
dfierentiate bttween national types. 1t 1 interesting
10 notics that thos " vaguenss ” is highest at 1o years
and that it decreases at 17 with an wicreas® 1n correciness.
Thas agrees well with the more positive knowledge winch
appeared in the other tests at this agel

1w, Fevobts of " [ghoe Caesmr ™ tesd and " cosploting ™' test, dus.
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In angwenmg Q II the chuldren chose one of four different
ways of markmg the period—

{a) By a date

(8) Byanepoch. Thiswas often vague. Bc was coumied
28 an epoch, ag were also " Stoarts ”, “Stope Aglﬁ, " Middle
Ages ", Olden Duys ™, * Days of Chavalry ™

{e) By giving the name of a persan they associated with
the penod, eg. ** In the time of Chardes I, or * When
Juling Crsar waa alive ™, ar * In Rl Hood's hime ™.

[4) By saying definutely, or mdefirutaly, how lang age,
eg. " 2,000 years age ", or " a long tume ago “.

The resuits of {J. 1L are shown on page 68,

On these results two questions anse, (1) whet means did
the children ose to mark the period * and (1) with what
degree of correctness dud they use these means *

As to 1) the most poticeable fagt 14 the great populanty
¢f the Date or of & Porsom a5 8 tune mdushon, Of these
two the Date is the more popular at the sarher ages, but
1t is go frequently wrong that it cannot have much meamng.
Betwoen the ages of ¢ and 1o o change oteurs and the
association betwestt an epoch and a faroous person of that
epach becomes the characteristic method of “ datwg ™, OF
the other two methods, " Long ago ™ 15 popular with the

thild but raprdly b rarer as they grow
eldar The Epoch is always rather vausual except at o,
Thae result may be doe to acadent, or it may indicate the
pomt at which the change from the indiecriminate gving
of dates 19 ceasing, and knowledge 16 hardly yet defimiie
engugh to allow them to name o Percop in the period.
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. . 8 v w»
Fo,of chdliren. 12 E] 5
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DwmDatn, Ec@poch, M wMan LAaloog e, HA=No poymn
Tak: Bpures IdiCate BtITEEL BIFT .

With regard to ihe accumcy of the answers, there is &
heady and rapul bpeovemmt m those shtwas which
deterrung & Date by reféertnce to o Petson.  Amuracy as
vegards the Date itsell imnpwoves greatly betwean the agpes
af 10 and 1, but for the other ages 19 moch tha gyme
Agauracy a5 regards the Epoch 15 mare irmgular, bang at
1h5 best at 1o years of age. Thése figures depend an the
actual number whe attempted to answer in these ways and
do not show the comparetive celehebibes of the different
ethods of i wa take tha { ancuracy
an the totals, the Date gves 47 per camt, o Person 63 per
cent, xod the Epoch 67 percent  The wld ma of the Tate
by the yomnger children stcalls the sbeurd snswers gven
1m the " questnne ** teet to the quashens abant the Hme of
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day by fhe 4- and s-year-olds, Ewidently, mxact desgna-
fiems of tune pass threugh a stage 1n which they are kmawn,
‘but bittle or no meaning 1= attached to them.

The anewers to . TIT were mieresting chiefly as showmg
a steady increage in slubiy te note definite marks of a
poricd, and as showwng thet it was clothes more than any-
thing else that attracied the children's nobice.

The g age of those who mdicated definite things in
their answer rose from 36 at age B to 72 at age 12, and the
wverage percentnge of those who pobced dress, wther
definitly or vaguely, was Bo ae comparsd with 16 whe
zoticed other things. 4 per cent gave no answer.

Jn @ IV there was @ steady increase in ability to give B
nae wm connexicn with a pericd. At o less than helf could
give any mame, wiong or nght, by 11 only 2z per cent
filed to ansrer At g yearsof age 18 per cent of the answers
were right and 30 per cent wromg ; at IT, 45 per cent were
night and 29 per cent wreng. The remawning percentage
in sther care gave no answer. It was nobiceable that all
the names given were those comnected with battle or war-
fare, with the exception of Kmg Jobm (two chuldren),
Gueneyere [one chid), Wolsey (one chuld), Hemry VII
and Charles T were also given. These have demded military
COnMEX1ons

There did not seem to be any nehiceable decrease m the
mumber of guesses winch children from & years old to 12
years old had to make in answering 0 'V The proportions
who did not gurss varied between 51 and o2 per cmmt. Dates
whick were not absurd were given i from 3140 per cent
of cases. Thers was no clear improvement with age.
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The * temporal arder of Rnstorical chavarters™ frst

The “* pictnre " test gave os some idea of chuldren's power
{0 distingwish periods and their methad of indicating a paunt
of time by the name of scoe prominent person o by date.
‘We next wished to see 1) what methods they wonld adopt
1f agked to arrange persens in sequence , (1) In view of their
general fathire 1o the " picture ™ test to manipulate dates,
and the low degrse of consmstency acmeved, whether an
arrangement on a bass of dates would give the same result
a9 an arrangement by some other means ; and ) what
would be dens in the case of people whose dates were not
oo,

A Bst of five namee was therefore given to the children,
and they were ashed first to arrange the people in the order
in which they lived, then to assign them to thewr proper
centenies, and then to give thor reasons for the ongmal
arrapgement An attempt was made to do thig as a gronp
test, but 1t was found unsstistsetory, and the test was
then prren y The bers are therefore smaller,
tut mere wformabon was obtained. The names nsually
gvem to the choldren wery Julus Cesar, King Alfred, Roben
Hoed, Charles I, Tepnyson, Admiral Beattn  They were
vaned ding to the ehild's knowledg

The reasons given by the children for their order of
arrangement fell inte three main types. In the case of o
few of the elementary school children the people were
arranged m the order 1 which they had emteced the child's
expenence, € g ' I put Rotwn Hood first because I heard of
b an the [nfant School, and I heard of King Alfred in the
first form "', This type of answer was never Ziven at school
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Y. The most psusl type was a rough dating by spochs,
* Hobin Heod hved in the time when there were few towny,
he hved.mthr.mresu." In its most ndvanced form this
Y azud, * Tennyson coroes late m the lot. I have been read-
ing iy poems pnd they arn not olf-feshioned.” A thud
group rehed em sorme  means of arrang t. The
simplest of these means ia order in the history book. * King
Arthur i& before Charles because he comes earher in our
‘book.” This can be carned over to Robin Hood, who usaally
does not acgur 1o the books. *, He livad abaut the time of
‘Wilha IT, 8o he 15 later than Alfred.'”

The most advanced form of thit method is the tros
srrangement by dates. Oaly one child, a girl aged y, wag
found 1o use this method {ully, though another wsad it in
some degres  Theredid notseem to be anymethod ol areange-
ment characterighc of  epscial age, The differences seemed
rather to be due ta greater or less kmowladge of the special
peopie grven ; dates baing mere frequently nsed when the
character happened to come from ™ our penad  than when
he dd not. Very much the zame thing oecurred when a
vanety of the test was trzed on three adulis who wera asked
to arrange g fairty duficult hst of names, 1t was found that
i genwne ustorlan at once amigned the names to theje
centuries and then put them in order, Angtber, who knew
very lLittle hstory, arranged them exrlumvely on the basis
of spochs, though certan epochs had a vague date attached
tnt'hsm.e; Renassance, 1400, A third, whee histoncat

were di seemed to use o mixed
sysbem relying on dates a5 Jar as she knew them, and then
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ugng epochs. mﬁﬁepﬂshmmsmgeso{
Imowledge is quite 1 accord wnth the greater ense of the
pointa H, L, and E in the * Julus Caesar * test.

‘When i cluldren were asked te arreoge in order by
centunes the names they hagd alraady arranged in order, it
became clear how Little importance the majority attached
to dates. Ths was shewn in varices ways. There was very
Iitle correlation between saccess in the two tasks. Children
who had the order qnte or pracbcally nght mught get the
dates all wrong.  But more stniong wers the differences of
order betwimm the two arrangements Dfuclnld.reutasbed

at pehool ¥, three cf 3 the erder, gh thesr p
nmgmmtmmthepagebeﬁmthm Thnyd.tdnnr.
appear to regard th t Qs 2N LOp

om the other. At an elementary school, of 16 children testsd
aged 8 and g, mght gave a different order wth the dates.
Moregyer, many of the dates were qmte abgurd, and could
emly have been given af they bad no meamng for thve chaldren,
One boy, aged g, who must have known $t. Jehn from
scripture lessons, dated hum at 1300. Anether bracketed
Joan of Are and Lloyd Gearge as both hving i A D 300
Another gave 5t John his right date, but put Robert
Erucs, Rotan Hood, and Charles I a1} earher.

Thare was a general tendency to put unkoown pecple
tarly, which apphed alm to people who were lmewn by
name but with whom the chikdom compected po pencd
The other well-marked tepdency was to group people of
the same occupation together. Feor exarnple, Chaveer and
Milton usally ccowrred wm close prozimuty, Drake and
Admiral Beattie, and on two cccasions Alexander the Great
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and Charles T were so grauped | This tendency is, of course,
well known and widespread ; it 18 saen in the seven sayges of
Greeze and m other half-legendrry characters whase dates
are appraximated

The " iemporal memaory ™ lasf

Given a reasonable understandimg of the nature of tume-
words and relations, is it posable to show that hroe-marks
potsess lmse gignificance for cluldren than other detatls,
and dwpraportionately less for chidren than adults?
Certainly adult forgetfulness for mch detals as the bme
of a meeting is very marked, and children seem 40 be even
more ynrebable. We used two tests for an mveshgation
of thus pont. The first was the reproducton of a story that
contained details of varons lopds, the ohject being to see
1f et type ol detall wag forgotten mert readily than ancther.
The second was the composition of a letter asking a friend
to come out for a walk, the sim here bemg to see if the
cluldren would remember to name both the tme and place
of memhng, or would forget ong more aften than the other.
In the mtmory test Varous stanes wers nsed, the two main
ones being ArchBishep fohn and CRenkls  In all cases the
story was read through ones, and the childran were asked to
reproduce it in wnting after an mterval of from 20 to 30
munmtes. They were told w advance that thie reproduction
woull ba raquired, In mafling, the stones were splst up
intd what stemed stparate deas, and these were comfed
as correct even if the wording was not exectly right, or if
they were displaced from theiwr proper place in the story.
The * inaccuracy * of the memory of any point was teken
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a8 the percentage of times the pont was wrongly remem-
bere:d 1 proportion to the total mumber of tapes it was
remembered at 2l This percentage is later called the
coafficrent of inaoturary,
A B [ o

Anhiiakod Fodw | was & patran of art | 10 Danmard, | In the aammer [
dﬁ!l|§|pﬂmgny|]mhllkhmhhzlp}il]mm)umpmhng.|
Teey m\é o Smnnrjnme]!'u h:p-hmlu Oon:-nh-ml
20d mud they had walked | 132 mies tn see b, | The srvant | s th
mmp“uihmmumemnmlpnhﬂgdml
hmﬁhqqmmmmmmwuugm|m
were only 108 ymrdas [away tdl the Archbubop could ses them | He
puhmm|mdm¢mmv¢,muumy|dnmgt£mnm
o&]m.|hmmp—:’:umuurt|pmmdmmrmmm|
In after yeam | bww af them, | W m|ud’}lﬂm.|hﬂlmapmhn
m-nmmm:txnmpu

G\A:IMI“ & bngeod | whe Innd’\n & cave |an n‘mct|ihmb
tmml.lmn|ammmm|mn.’m,ce|mhm
w1 aheady usﬂuu By mnow. | 17 dewwg fallowars | were ever at
Mhe'k”:ﬂdrﬂl|Thzﬂwmwmu!|1'ﬂgnlﬂmd]m|butha
hmumad.dl:wndmlllnt|hm:ym.|nwmm
Arat swallow sitneved, [ onoe oo tha Bth ol Novewher, | be retred to the
topmost pesk :% the moooiun | wad sye-tum deyr | n ll:ntl!
Mlﬂtm!thrlhnmh|'hntmth,nn|h:mhmdh:l
mum|wm.awm!:mmmmmr

It could not be expected that the time details, however
vmmportant they mught be, would all be foond together
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at the botiom of the list, Whith stones of this nature various
cncumsmmes may affect the pomtion of the different

points, eg. 2 certain romantic nterest seemed to attach to
Chenkla's hair being what=, and they probably affected the
number of mdividuals whe remembered his age. In anather
togt, the remults of which were closely sumilar (and whick
ere therefore pot given), en age oot comected wath any

b ] o OwbEx oF wim TR
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Arciushep ol
T. 18 chukiren, 12-14
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benog it ufme
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sarh deterl came out bottem. Moreover, some points are
moe closely connectad with tha falmc of the story than
others, e g. the first five pointy in Archfishop ok could
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hardly have besn mussed without destroying the stery.
But allowing for these causes of irregularity, 1t can be seen
frem the tablss that the detmls of tme and space do form
= sechmemt, as it were, at the botiom of the lists, and that
of these two tme helds a lower place than space. The

percentage of peaple bering 1y the
types of poinis is —
Tung  Space Cthery
C‘. Chuldren B4 ES 42
A J. Chudmm ] ar e
A S Adulb ] 8 He
ch. Adnly + [ 552

It can be secn that spect has always & supchonty over time,
and that both space and time are, except 1o one case, infenar
to the other points taken together, In this one case it
seemns that the shght sepenonty of space i due to the
fascination for cluldren of “hie 1;n a cave”, which haads
tha hst_

The tables of the inaccuracy coefficients show that it is
not to time cr place as such that naccuracy manly attaches,
but to all defirate names aod figures. With few exceptions,
all the lugh coefficents {over 20 per ¢cant) balopg to names
or figures. In twa of these caces, " patren of art* and
* servant of the church ™, the mistakes were due to a failure
to understand the phrases. The other three are marks of
tme: " bos lagt yemrs,” "in summer,” and " the first
swatlow,” and may pechaye be dat to inatiention to tume.

1 , the who tine of
these points were small. In spate of the maccuracy m recell,
wtda not find a sadumeni of namas and Ggotes at the hottem
of the lsts as we do with time apd place. The mistakes in
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many casts suggest that it was the effort to recall the
details svaeily that proved duficalt. The fgures were
Tepresenied by some vague phrass, “agme poor boys'* taking
the place of * three *, or “ one day * takmg the placn of
" in summer . Tt was not rare to get an ‘" abeut ' added
to the round nunber, e g. " about 1,700 §t.”, as if the wniter
were 1ebokipg the expenmenter for bemg unnecessarily
precisa

From this test, then, we can get some experimental
tvidence of the observed fact that tume detmls are remem-
bered with more difficulty than others, but the svidence
does not show that ties wmabchty to remember 15 more
marked m children of ages 1214, the ages tested, than in
pdolts  Such inahility weuld probably have been shown
mote charly if we had used yemger claldren, but the
diffienlty of uang the same tests on both groups would then
have been tor great If, as was suggested above, tme-
knowledge begins ta assume 1ts adult form at gbout %1, this
would aceepnt for the result.

The last test was intended to dlustrate the same point,
when the problem was not one of memory but the formation
of plans of future achon

The "making o appoisiment’’ bent

This test gave moch more definite results  The msirne-
tions to the chuldren were. " Wnte a letier to a fnend
arranging to go out for a walk with lum." The letters were
mostly qute short, and the greater number made a defimito
appomiment to meet. In these cases it was powible 1o see
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bow many gave both tme znd place of mestmg, and how
yany forget one or the other. Of 153 children of variom
ages tested, 128 gave a defimte place of meetmg, only 84
gave a defoute trme. Of the others, however, most gave
an indefinite or madequate time, #g. to-monow, or
Tuesday afterncon. Very few gave ahbsolutsly no tims
mdwation &t all. There is a shght unprovernent with age
up ta sbout 13, Owing to the conchbons of the test, the
14-yéar-olds were mort stupid than the others. The oumtbers
At 11 years of age ace toa emall to be reliable,

Fer cant piviog

Mo.of .« . Differencs
Age chikimn T Plecs placs-taoa
B L a
L]
ot
L]
k)
i@
£

TINT
aggugey
BLBEENE

Seme chikiren gave both time and place,

From these Jeiters it seems possible to imagine how the
plan presented atseli to the chuldren. In cne cass they
thought of & vacant aftrrnoon to £, and the Ieiters read,
“{ap you come for a walk on Saturday aftemorn?™
In others the object of the walk was more premunently 1
mind, * Can you come for 2 walk to Legh Woods ? ™ Of the
tup the latter was the mora Lkaly to lead to the makang of
a definite appomtment , 10 the former the witer seemad
apt to give no further hme-mdbcation, apparently feelng
that what was 5o glear to hun must be equally clear (o us
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fricnd. Weo can vonclude, then, that in formmg plans time
is less important to children than space, and that the
tendeney 15 very strong for & vague hme to tgke the place of
a defimite cne

Achildma whach hax developed a aystem of
thme-ndications and a k of jonal time,
naturally starts with a great advantage aver 2 tnbe which is
forming these designations for ltsclf. The child does ot
have to 1mvent words or concepts, but merely to lesrn the
use of the terms which it finde current. A further difference
l:mtroduned.beuuuach\ldleamatonuthzmma‘bmd

dogy, and is di i from omog the more
wncmhudam@ammswﬁnhappewnltnnlmthesaw.
& g the child finde that mimbers are the costomary designa-
tuem of days o years and is not enconraged to refer to a year
as ** the time when I did #0 and so ", Yet, in spite of this,
such a designation is frequent.

Beanng this 1 mind, the relation between the individual
learmong of the {ime scheme and the development of it by
the mace is mfficietly giriking. A child, like 2 savage, has
a very hoted ootlook. He 18 concerned with the matters
immediately before him, and the time periods that he knows
wre of frequent recurrence, and are known coneretely, For
example, m the " questions * tast the part of the day was
first knwwn, then the day of the week, then the muomth, the
season, the year, and lastly the day of the month. Thix
order 13 the growth of knowlsdge &= supported by the
abaardity tests, When the chuldren were asked jor reasons
{or thanlung it was moming or July the anewers they gave
were always concraie and referred 10 the coe case generally
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to their own mi#als and in the other to natural phenomens,
exactly as many pomibrve peoples distinguish the penods
of the day by actiong, and pearly all distinguich the seacons
by duff of vep ot th

The month seems to present the same difficultien to
children as it does o savages The modem child is cui off
fram the savage resouce of obeerving the moon as an wd
to distmgushing the days of the month, and he seems to
share the savage's obj L ting, eapech e
counting tune units, He Qlyfirds it hard to k
the days of the montk, just as very few primubive peoples have
arnved at the stage of ommbening the days nght through the
month. The dfficalty ol remembering the day of the
month does not, unfor , end in but cen-
tinues to adult hiz, and makes mest men the slaves of ther
calendars,

One other diffienlty commeon to children and savages does
seem to vamsh with age, that 15 {he maktility to undersiand
theyear. Atacertan stage prurative peoples seem to armve
at the dea of a year, just as children appear to grasp ity
nature gt a definfte point m ther developomt.  Somewbere
betwern 6 % and 7.5 chldmen beoome sble to grve the date
of the year From the other experiments 1t seems very
unlikely that they know what this date means, but the mere
fact of beng able to pive 3 date shows that a queshon re-
lating to the year has some meamng. At this stage childrm
are in 3 posibon simlar to savages wha recogmzs yrars as
we know them, but do not orgamze them mrte an epoch
A child recognizes the year as 2 uait, ealls it by the number
which is iis commen designation, but does not recognize
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that the pumber is one ol a senes arranged oo w spegial
ponciple  The nature of the senes is granped some 3 or 4
years later, just as o nnmbered series of years with aa era
iz a comparatively late and rare inventicn among the races
of the world,

Except in those tnbes whach keep records of past years,
uny event of mone than a few pears ago 15 apt to be mfored
vagnely to the " past’’. Thi 1t alse charactenstic of
chuldren’s thought. Unless they have been very well taught,
or come from educated homes, bistorical pertods are all
* lamped * together and dly grven the ck 1ty
of the mest remote  There is no organization of the past
If a thing 19 not pressnt, or so oearly present as to seem
almast within personsl experience, 1t may have happened
auy tme. Granny, aged Bo, may cagily bave known Rokin
Hocd This pomt has been referred to before, and wall be
dealt wath agan in the discusmion of the manaer i whick
past and future are arranged as a senes,

There can, T think, be hitle doubt that, as an orgpamzed
gxperience, space precedas Hme A sevage can nd ns way
about, evepn makes loag voyages, when he 15 stll unable to
tell the bime accurately.  So, with chaldren, apparently, tme
bulks Jess largely in thewr exact theught than space. We
can compars with this same of the dreams of adulte which
show 2 sumular contrast between the precitm of the indica-
tiens of space and bme  In my own dream records, and 1o
the dream of others, 1t 15 1o uncommon expensnce to find
the aecoupt dlystrated by o plan, oot enly of the actual
things seem, but of parts of the house and landscape which
whTe to the d Tame adi un the other
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band, usless the doam scene inclnded soms special mark,
o . " a sunzet sky “, wre vory rare,

I have kit the matter of duration till the end, becuuse
it in the subject of the next chapter. It in noticeabls that
questions on it come low on the list in the first test, and
it i3 certalnly ome of the aspects of time which caused most
difficulty 1n the organization of the calendar. The psycho-
loglcal reasoms for this may he clearer loter.



CHAPTER ¥
DURATION

W‘Ehaveseenthal of duration ars d

lets and that most children have conmderable
difficulty in learmmg to use these measures T 15 partly
dus, in the case of the shorter measures, ¢ g mmutes and
seconds, to [ack of prachice in their ase ; it 1= altn duc, wnth
both longer and shorter of bime, to subj
varlatlons of experimce.

In ordinary hife wa can makt pamahle estimatey of dora-
tiem ; 1t is only when we attempt a fairty high degree of
accuracy that we notice our insuficiances, We can gener-
ally tell apprommately when we have done a morming's
work, and, 1! a fnend promises to meet usin hali-an-hour,
and keeps his word, we are not generally muopeised by s
teturping much seoner ar much later than we expectad. QOn
the other hand, iof wo try to cshmate 30 muountes exacily
there arevery bkely to be iderahl I our
errors which render such an estunate wndit for use 10 & ¢o-
cperative society. Even without exact measursments 1t
i common expericpce that time appears to vary i length
agpording to the nature of the events which oorupy it or
the state of ;nmd in which we are; and this expenemce

lly raises the question of how we cali h
Tt 1t neceesary, however, first to drscuss the sature of the
mxperience of duration.
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It was said in Chapter IT that events must be assumed
to have a certain temporal extension. This means that
experience, at any mament, 1§ pot narrowad to a polnt, but
that & specous presant, as William James named it, exists.
Whether this ch of temgp 15 capable of
any further analyms seems d l. It does not, h
formn more than s part, and parhaps not a very large part, of
the experience of doretion a6 we know it i ordinary Lie.
For examvple, suppose we are asked to estmate the penod
of time dunng which a pencil is held up, we can note in
ddtion to the mere of temporal extension (@) the
consmouvsness of & pumber of mental events, thoughts,
images, which pass through tha upd ; (4} 2 certain amount
of fatigee of attention or of the ¢ye muscles ; () cortam
changes 10 the external environment. All these changes are
easy to obeerve, and thewr vanabions can be defimiely asso-
nated with the length of time to be esbmated. But they
are not the whole of the sxpenence of duration, a3 we can
st frem certain contresting experimnces 1 which we have
the element of change and extenmty separated. Tha
Dest example of change without the sxpenence of temperal
extension is a dead faint. Ome mement we are standing up,
the next, apparently, we are on the foor. Theres change,
bt no time seems to intervene between the hegmnmg and
tbe end of the famt T fact, thelack of the ordinary time
spacing of events x5 the most imntérestng feature of tha

perl A pecitnce throws inte provs
the extension factor, when there i, the
of change Ii ofien happens in games, feats of slall, or in
solvmg problems that we becoms sa absorbed 1 cor ocenpa-
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twm that § ii iy 4 An
oammnnmamuumayhmrtheswtmgm andthmlﬂml
that he s rowing the sacond stroke, A child wallong on a
wall may balance desperately at a difieult Bit—and find
hmmgelf zafely over it. In nesther case 13 there any definite

of what happened dunng the short penod of
rowng the fizst stroke of regmnmg the balance, but the
mterval does nat drop out as 1n a faint. On the comtrary,
it presents a pecubar guabity of great duration, guite
drvoreed from the ordinary measures of time We must
then ses 1 the expenence of duabon these two factors,
extensity apd obeerved change; the one, extensty, really
Iyving at the bass of the whole axpéritnce, ance a sucotssion
of diseontinneus changes, soch as are experienced 1m a famt,
would not give uws anything hike the adea of time we
possass to-day; while the other, change, as I hope to show
Iater, hGENIIE ncreasngly mpmhntwhnnwatﬁemplm
7 mnee it ob ly varies wath diff

lengths of tume.

Before we can estumate duration, we are faced with another
dufficulty * 1 terms of what i5 the duration to be ashmated *
Duration 13 essentially s subjective expenienoe, and i thus
comtrested with the expencoge of smudtpnety which is
coneerned with external hapr gs.  Of this il
experence we have po convement measure naturally gren ;
it 19 no easy task to devise one.

The early dificuliy lo eshmating or tepressnting dmtmrn
is the abeenee of o umt. Conudered from the sub
standpaint there is no unit. How ean one compare, from the
pomnt of view of expenenced dorabom, the lengih of a
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night's sleep, & apell of work, or an uphappy interview
with the dmtist } This is probably the reason why, when
units were invented, pariods of the night were for sa long
mﬁmdﬁemtmlskﬂmﬂlmdmedly  also

! the p pred for ing time by
mnlhne:ty rather than by duraticn.

The difficalty was solved by extemalang dunation, [t
was reckoned not in b unlts of exf but in
mevements of external ohjects, in fact 1t was reckhoned vy
much as equal trmes are defined in mechamies to-day,
by reference to the spaces through which equal bodies puss
upder ammlar gircumstapcss. Actually today Lme
defined by the " peodolom ' which, by an escapement,
has 1ty ticks megsured off on & wheel and commmmucated to
a dwal; but, before this was arranged, many sermu-exaci
methods were tned, such as hour glasses or graduated
candles, or ne was reckoned i terms of space travelled,
the time taken to boul & caoldren of vegetables, ot to ™ go
mthemarhtandbuyawaw-mtlun“‘

The 1o lize any d that has to be
estimated 18 as strong a6 ever to-day. Tha ordumary person
when asked to estunate a short time adopts a methed which
19 essentially the sume He counts the period in what he
beheves ta be saconds, or swings his hand in the manner of
a pendul ‘This pref 18 amplyjustified by
‘With a smiable method of tappmg, far greater accuracy can
be attined than with ashmates made without ity aid, and,
mn certan experiments I made, the error was betwesn three
and foir times ax grent when the sobjscts mmply estimated
the tima as whem they countad in taps.

104 S Maman®, Flacker:
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‘This obvious fact, that it 18 far casier and mare woual to
judge tha lmgth of tupe intervals in reference to some
regular phyweal eveat, has led Munsterberg and othem to
declare that all estimates of short times are based on con-
£CI005 0T ing of, 4.g. heartt or hreath-
ing. This contention has not been supported by furthes
experiment,? and, a3 far ax introspection serves me, I bahieve
that it is quite possibls to form estimates of hme without
wamg any kind of compting, It is this direct estimate of
time which 15 subject to such great variations, snd which,
indesd, often appears to be absent—grnerally absent with
small children, provokingly absent o certam occesiops
with adults.

‘The sstmates ¢f dumtim seem to depend ¢n a certan
drvison of attentien, we both expenenca and reflsct on the
succession of experiences, and if this dwimon of attention
s destroyed, 25 when we become exotedly mmmersed in
some occupation, we are apt to become ohliviens of the
passage of tee.  Thus faalure of the hme estimate seems o
gccor alss of amohem, whather pl or
utpleasant. I have had mstances of 1t reported to me as
wocwrring dunpg @ bombardment, a concert, and very
acute toothache, and 1n gl] cass the expresson was the
same. " You lost all senge of tone, and coold mot tell
afterwands whether it had lasted bours or mupmtes.” ¥
A vanaton of ths expenence 139 given mn tha following
accoumt of 5 day's hghtng.

‘E&WPMHMPM
‘c{.]m‘l‘hmpm Trtomms, i,
! Prvtaly coimwiansnied hwmn&mw
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* About one moath after my introduction to front-lpa
work on the Somme, in 1916, my batmhon was ordered to
assanlt the famous Schwaben Redoubt. As this was to be
my first experience of going * over the top ', it would be
pardonable and no exaggeration to descnbe my feehngs as
out of the nevmal. My parbeular company was composed
4f fresh and umtned young men of Kitchensr's Amuy, as
keen a8 possible to distinguish themsetves, full of * esprit
de corps " and, alas, mexpenence. I mention this to show
that the prevailing feelmg of my comrades and mysel was
excitement—tbe exotement, if you bke, of the chase, This
yarticular attack was trved for about g & m. one moming,
and was preceded by a ternfic bombardment, which, s it
worked up to meaxkwom mtensty, was met by a counter
barrage from the enemy. All this turmval—for the earth
rocked like the s2a in a storm—had the efect on oar untned
men of sinngmg them up ta a stll farther ptch of excte-
mment, The sgeal grven, we dashed from what had heen
trenches towards the enemy's Lines, from which, after a
struggle, he was dislodged  In our imyp we h
overran our objective, This necessitated a halt, and the
process of * digrng ourselves in ' to consolidate the gans
won. Ths last 13 one of the most arducus techowcel tasks of
the imfentry men. But the extraordipary part of ths
expenenos—ome yuite apart from the povelty of tasting
war at first hand--was the tnck my senses seemed to play
‘me with respect 1o time.

" From the signat of our officers to charge until the close
of the preliminary work of digging i, at the goimg dewn of
the won on that Cotober day, the operatiom appearsd to me
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to last, say half-an-heur—pay, perhaps hardly so much.
The sum seemed literally to move wnbly in its semi-circle
from honzon to honeem, As excittmmt died dewn, and
womal slfcontrol and sppeaisemoant remmed s sway,
this curious delusion—f 1t was one from 2 sentifc stand-
poent—was forced upon my eotice, and hax remained coe
of my mpst stniong memenes of the Great War.'*

A similar illusion ecctivs frequently on wakmg sodden?
from a deep sleep 1t some unusoal time  One 1= quote unabls
to estimate the time oue has been asieep, and the first
tendency 15 to asyume that 1t 13 mormng A sleeper Toussd
after only a fwer munutes sleep wall ask if 1t is time to get up.
I have wakmed at 3 am 1 Octeber and guessed that it
was 6 a m , muntsrpreting, in my sleepy condibion, moon-
et for sonnse.  Occasiomally, the belief that 1t 15 momuing
ia 50 strong as to produce an optical 1Muson A Scotch
woman (3 stadent) of very regular habits was accustomed
to wake by an alarm clock and call the servant., She had
been worlang lste m bed, and went to tleep at mudnight
She woke, thonght the clock had faled ta go off, struck &
maich, and locked at it and <aw that it was just past seven,
She called the servant and put the kettie on and went back
to bed, and began working agaiz. FPresently the servani
came in ggghng ' What time do you thnk 1t is, zoiss * ™
* About 7 45." ' No mugs, quarter to twe.”"  And wheh ghe
looked at her clock again she saw 1t was so,

In ofl these cases the Mlnsen appears to be doe to the
umple absence of reef material on whorh to base the est-
mate leading to a misinter af soch indications as
are given from withoot, Sumilarly, in orbnary working hfe,
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the people whe are most Lable to * forget the tume ™ are
generally those who possess most power of absorbing them-
sl in an iden of gonvergabon,

A pertwn amcunt of attention, therefore, needs to be
given to the passage of time, as auch, if it 18 to be estimated,
and the following factors wre nsmally menticned as affscting
tins mstimate. [s)‘l'hcnum'beroiavenhwmgmthu
pericd to be estimated,! (b) the pl 1
ness of the experence ! ¢ the amount of attention devoted
to time, as such, durng the period.* Iz the ordinary course
of events it is assumed that the greater the number of
eventy, the longer the penod eppears, the grester the
pleasaninesy the shorter, apd the mors sitenbon devoted to
time, as such, the longer. When we get pleasaniness and a
large number cf events combmed, as in Willlam James'
example of 2 perod of travel, the events are assomerd to pass
quuekly bt to appear long in retraspest , vice versa, 5 peiod
of unplesant dullness iy long to experymnca and shert to
ook back on.

50 long us these different methods of judgng time ars all
being employed, or could all be employed, as they ars, or
conl? be in any of cur ordinary esiimates of time, it is
exceedingly difficalt to asmgn the nght degrer of wilpence
to ¢ach of them. There have been vory ftw experiments
directed te discovenng the ofects on tims estimates of
varixtions in the manmer in which the time 15 spent, and of
thess fevr same have fallen into an error in relavon to the
wee of the term " number of evenis ", or sumlar phrases. It

+ W, James, Tunffeoh of Prycholgy, ch. v
" Brmides, Conppourmens of Timg, i Hind, 1078,
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appears from Williain James' account, and from others also,
that ** event * ix taken primarily in the sense of external
event. In dismasing estimates of time sach 4 restricon
is a omgtake. "Event™ shonld be used in the sense of mental
event, and mean any sensation, thought, or smonon, of which
we are gonscious, whether this “svent ™ comes from outsde
or is of mental gogin only  But this of courst intodoces &
new difficelty , while it is possble (o controb the external
events gnd prodace 2 fllsd ¥ or " rmpty * lotereal at
will, it iz very hard to control, and harder still to register, the
e of “ mental avents " which pass 1n the subjeci’s head,

It is gasicr to comtrol the plepsaniness or mpleazantoses
of the Alimg of o tume interval, and the followmg experi-
mentt were undertaken mth the intention of investigating
this facter in bme ephmates ! althomgh, as wall be seen, the
results are actually more concerned with the drat of the
fartera mentinned !

439 all the estimates were wade as part of hme expen-
ments, the amount of attention devoted to the pessage of
time, as such, was practically constant

The plan of the experiments was simple. The subject
was asked (4) to estimate, in terms of seconds or munates,
the time that » pencil was held up, or (}), in some series,
to Btart o stop-watch and to stop it when a certain number
of ssconde bad elapreed  Scme lack of pransion was invelved
im mosthod {o) ; bot as the fimes used 1w this sxpenment
wtie comparatively loog, thin was not serious. Thiee
wariet of expetiments were undertaken : (1) @ tmal sthes
in which M and N acited alternately as subject and
experimenter, and method (o} was used ; {2) a series con-
1 The Falbowirg sxparimscts wom ofspmalhy pobluded 1o the B, J. of Pay.
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dwcted by the writer aleme, using methad (8} ; and (3) ene
in which the wnter was subject and & experimenter, both
methods of procedurs being used. The times vened from
cne or two seconds to ome minute,

In all theee senes of experunents the sflects of prachee
were, 30 far as possible, guarded agafnst. In (1) neither
subject kmew her own resalis, though the course of the
experiment natwrally familiarized her with the different
periods. In {z) no specipl precwntions could be taken
es the writer was worlang alme, In {3) the mbject had
ne knowledge at all of her resnlts and was Aot using the
stop-watch for any other parpese at the tme

In all cases the esbmoates of time were made in sets of
from mx ito eight estomates on each occamon  For each
set two wern caloulated ; {1 th ge T 15
#rrar, irmespective of egn, (i) the parcentage mbn of the
estimates as a whele to the actual thme, Of these two
measures (1) chows the general correctness of the series,
{n) skows whether the time as a whole appeared t0¢ long
or too shert, the ratio of course being larger than 1co
in the former gase and soaller n the laiter

Expermuent T The resolts obtamed from sobjact A
show conkiderable irregolarity both et regetds aooumcy
and the comparative length of the real and apparent time
There is no constant tendency to judge the times as sither
too long or too short, and there is no sign of improvement
with practice

A larger number of mthmgy were obtained fromn sobject
M—in all 15 spread over 16 days. The results were
amlar to these from N, excapt that the irregulanties
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are greater, the average error varvmng from Go-B per nt
(sezvem 2) to 64 per cent {series 1) and the rabe from 143
through all degrees to 58. As in Ny vesults, thers 23 oo
defimite prachoe effnct discermible.

Tewards the end of this semes of expenments the efect
of pauz on the ime estimate was studied, At fhe beginning
of a mthng the subjact started to smoke, and whenever
the expennmenter fased the ezl ehe bronght the hghtad
end of the cigarette agamst her hand, keeping 1t thore tll
the pencl waa lowered The following table pves the
results for that suting Mo i) and for the four sittings

which | and followed 1t m the experk , the
latter were carmed out under apbecameately the same
conditions exrept for the pain.

Tama I Sabeet M

No, of mttmg x m s xm
Avirags parcentags armr 2y 13 194 M 45
Hg, of extrmates wath o emor -] 2 a -] 1
Mo, of eytimatey with — eomr a E a 7 7
Na, af aghmates correct L] L] 1 o o
Trrt4ntags ratis bo netonl tymn  I05 L B BE M

The result i3 nteresting and was quite unexpected.
Of the five sets here given, xu (the pam semes) has the
smallest error and the percentage ratio 15 nearest ta 1o,
Tt contmms also the only quite eonveet estimate i the
five stnes  Taking the resilts of the whole expenment
for M, an is the fourth best as regards average srror, and
ihe percentage ratio 13 nearest to 100 1 the whole senes,
Tt 13 therefore one of the best setn of esnmates, and m it
the estmatsd tonp shows least defiute bias ipn ether
dirschion.
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B 7. The di 1 which this series of
periments was cond A were i Iy wery vensd.
‘The senies falls into thowe growps— (&) comtburt, (3] d

(¢} in the railway train, which are so¢ mutually excluaive.
The conditions cansidered camfartable wers—(a) in bed at
wght before settling down to go te sleep, (5] 10 a room alene
durmg the day, (£} m the traun when the experimenter was
in a compartment which was quet and sufficiently airy.
Discomfort included {a) the prick of a pin. (8] considerable
banger when waitwg for o meal, and (7} & stuffy mlway
carriage with a screaming bahy 1n it, Tt will be observed
that the experiments performed i the train inclhode con-
dnumbethnfeomiwtmddiseomfm In cortain of the
under pomfortabl Oﬂnﬂlhﬂnlmalt!mptm
made to fix the attention by | g to [withont counting)
the ticking of o elock in the room. Inall, 32 sets of estitates
were made, the experunent lasting over 12 days. On many
occasions more than one set of estimates was made at a
mtting, the subject leaving only long enough between the
#eis tn prevent fabgue of to make changes in the conditions.
Except in special cases the subjert allowed her theughts to
wander. When the experiments were carried out in the
train she usoally looked out of the window.
Dividing the resuits into three groups—Comfort, Dis-
comiort, and Tram—they are as follows -

Tamz II
Avogn bt
pareeatagn  of ostumated to
Toiul Mo, of peries ermr
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The Comfort and Inscomfort results are practically
identical, the tendency beung for the subject to find time pass
teo quickly. The msults for expsnments done in the tran
are markedly different. The average error is rather larger,
and the rato shows that the subject found the time too
long That thy result is not dos to feeligs of comfort or
drscornfart is shown by the fact that the tran series included
conditions of both kinds, and alse by the results of certain
combort and discomfort series which were expressly armnged
to ba closely parallel to sach ather, and in which tha results
were practically identical.

Subjeetively the distinguishing mark of the tram expen-
cnce was that the subject was conhnnally cptectamed with
the scenery or the moverents of her fellow (ravellers. On
the other occasioms when cantyng out the expenments
she wasalons, and thongh her thoughts wanderad, thay did
20 without much external provocation.

In some of the experments, as stated above, the sobject
attempted 4o keep her thonghts fixed om the helang of =
clock, This was always done under comfortable circum-
stances and the senes was made pazalled to olther comiort-
able series, durmg which the momd was allowed to wandee
The reaults of comparing five seres when the attention was
thos fixed with fve parallel ones when It was oot ars :

Tamy 10
No. of casex
Avnraga
poventage  with  with of tathated b
amr fome —@mwe cereet  actosl tee
Attentwon zad 34 7 1% a L] kil

Antantun free E 1 13 + B3
=
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In these resulis the wverage error is approximately the
same ; but the ratw is lower in the series with the attention
fixed, thus showing that the time seemed shorter. Now the
subject had a strong ohjaction to thess experiments They
were distinetly more bering than wsual and the attempt
10 nitend to the ticking and 30 exclude irrelevant thooghts
mvolved an unpleasant effort. At the same tuna, 1n 30 far
24 thus attempt was socoessfol, the * ameunt of thought
during the interval of time was decraaged.

The ext: T tabios are ‘" Att fixed " =
7g, " In the tran ™ =106, whils the rabios for Atiention
Free, Comfort and Inscomiort semes are mtermediate
Thus means that tune seemed shortest when there was Inast
renge of mental aghwity, longest in the tram when thers
was most, and intermedrate 1n other crcometances, The
I or unpl ness of the exp seerned to
have little effect

Experimesd 3 In the interval between this and the pre-
cedmg, experiment, the wniter had worked out the results of
expenument 2, kot on 3 bass quite dufferent from that given
ahove She did mot, therefore, start the following expen-
ment with any defimite theory prejudicing her mand.

‘Two sets of experiments were now carried oot each day,
oné m the mermung abogt To 39, the gther 1 the cvening
abadt 11 o'clock  The mommung axperiment consisted of
three seriss— (1} the precsdare beng as n experiment I,
(2} with prucedure as m expenment 2 except for the fact
thet the subject did not vecerd her gwm tumes, {3) 25 m {3)
except that the sgbject was readmg aloud from g back (a
translstion of Gogol's Taras Batbe) throughemt the whals
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experiment  In the eveming two sets were perfarmed-—1a
amd ax—the procedors bemng the same as jor (1) and [3)
ahove, except that the subgeet was always smoking

The results are as jollows .
Tamz IV
Moring Experimesds.  Subject M P
S A B c - E LU

AvVerugs parcintingo ErTer
Sermal W5 MIF n? 851 M2 N5
T 17 W}E 441 M LI ]
. ] 1 ni 1 42 mE

Pererntage ratip of estmnoted to gctoal toma
Serwe 1 05 a7 kL as L] Fil
T A3 74 a5 & 48 L
an: loa m -] £ L]

In these results the average error 13 approxunately the
same for servey T and 3 It 19 highest I semes 2 This
thows that the grave dutraction incdent to reading aleud
bad np prejudicaal effect om the power o eshmate tums
The ratios, om the other hand, show that reading increased
tht apparemt length of e  The whele tendency i thess
expenuments was to Jodge tme teo short. The result of
reathng 15 to make the eshmated tme apprommately the
same a8 the real nme.

Thise results ars m accord with those of expenment 2.
There the movement of the train made the fme seem
long , hero rending, with 1ty consequent produchon of ideas,
has the same effect

The evenung expanments wers intended 1o test once agam
the effect of pam on estumates of fime, Az m experiment ¥,
the pain was 3 fairly severa bum from a hghted cigarette.
In the foliowing table the pain series 15 K.
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As in the i t dure of 22 givn
lnrgueﬂmthanthntdm,butthadlﬂlmlulsnntso
marked. The vatios ate closely mumilar, the bme always
appearing thorter than in reahty

Tama ¥
Esnmng Expenmewic, Bobpoct M
Av, of all
Suwe F G H 13 M [
Average parcsctepe amooy
Secun ls X % M0as m» we 2284

2a 21§ Me& N a8 5 34

Ferceotage mhw of rmatzd to actual tme

Secut 1o 61 M 100 = ] 70 2

W W ol -] ] w 5

The pain senmes—K—is dishogmshed by having the
secemd largest wrror in the senes, but this error 1s always
1 the kame sens The times, theres 4
much too short l'nfaat tha rnbuforﬂussmaua]mmt
the lerwest fef experment I) i the whele research  This
apparent shortemng of the fune seemas to be due to a fixation
of the atttntion comparable to, ok more extreme than, that
n the series when the subject hstened to a clock tking.
The pain serigs in expentient I bears the note * I thmk
1 did these estimates well, 23 my atlention was fixed.’”

Chence providing an opportumty 1 en arate attack of
earache, an attempt wae made (o carry these expenments
tn to the ethmabon of longer periods.  The sobject M
attempied to estimate an interval of five minutes, using
method (b). As no expenments of this kind had been done
for many months, the subject made one estimate overmght
to got an approxmmate standard, and then the four sshmates
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given below peoct momung  The ratio of estmated to actual
hme warn
128, 111, 107, I1I0

In gll epses the tune appeared slightly longee than reahty.
For mmilar estimlates mede uoder normal crcomstances,
compare page 117, where the times gree ratos of from
138105, ‘The eshimate of Time, therefore, even for same-
what longer periods, doey not seem to be altered by dis-
comfort.

These expenments, then, confirn the statement that
m egtunatmg fame we rely on the amount of mental content
txpentnotd dimng that time, and are against those whe find
the determining factor of the extmate i pleasnre or dis-
pleasure  Time which has bean flled by many thoughts
appears longer, whereas time occupied by few thoughts
appears shorter  In partwcular, time spent in the tram ar
n reading seems lemger, trme when the attentien 16 mmobs-
lIized by a ticking clock, or yet mare farcibly by pam, seems
shorter  Om ome occamon 1 the mormng series of experi-
ment 3, the subject feli that she had guven wousually correct
estunates  Her mund was clear and empty, no wrelevant
ideas intruded, and the sdes of tme was kept clearly tedore
the mind. This serles was E2 Tt will ba seen [Table IV)
that the arror is the largest in the series, and the ratio the
sipalicst. Thus on this occasion time passed at its fasiest
for that experiment,

Acrmal:ase:ﬂ.hatnlwmtngforah‘imdwhniaﬂnlo
keep s app The g pted analyss of
the situation is that cme lns notimg to do, therefore the
experienca 1% gnpleasant, and therefore 1t seems long, The
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fime mrdoubtedly seetts long and the experience is uwa-
pleasant, but it is mot certain that these facts are caunsally
coanecttd, The unpleatant feshng tone may be dot to a
thwarted conation. We long to be away to our destimation,
to begm our ik, Our pnde 18 hirt by beng fhas kept
waiting through another's carelessness; we are worned
Jest we shall miss cor tram or get no supper  The apparent
lengih of trme seems to have engther canse  So far am our
murgds from bang at rest and msccupied, that they are a
very frenzy of whirling thonghts They swarm with words
of reproach, with anxious speculations as to the cause of
delay, with plans for the future, etc  We will not Jet our-
selves read, but turn the pages of the books on the nearest
bookstall, frying by the greatest possibls nomber of simula-
tons to dishract our muinds-——and so we ingrease the tme of
our tormant ! The apparent length of bine ypent i walting
i due rather to the number of iwwpressions we force upon

fves thar to the unpl of the exg

Ths principle, that apparent length of hme depends on
the ameunt of meatal content, w9 also 1 accordance wath
genere] expernience A penod of travel may seern long in
expenence as well as i retrospect  Twenty-four heors
which the wnter spant in Pans seemed, and seem, ghowt the
length of an ordinary week , and 1t was a pleasant exparence
Om the other hand, days of jo¥ when the attention 15 focused
om 3 unghe beloved object fiy post  The caze of 2 woman—
a sufteret from insomma—is gquoted by Binet! whose fear
of not getting her fiva hours' sleep made the mghts appar-
ently pass 10 a flath We can also explam on the same

' Arch, dr Payokal, 1903
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basiz Jamet's! obstrvabion that years seem to pass more
gumckly with increasing age. In old age, it takes longer to
amve at an 1dea, lepger to act than w youth  Therefore
the years actually hold legs for the old. This 15 an eusier
explanation than Janet's cwn, and perbaps better than
James'a =

‘With tins theory regarding thime sstumates we may coro-
pare two well-known facts . (4) when a person 1s asked to
estumate the relative length of two histoncal penods—
og. i asked winch was the lopgest fime, from the frst

of Englund by the R ta the Nomm Con-
quest ot from the Norman Comgquest to the present day—
be 12 likely 1o judge that pencd to be the longer aboat which
ke knows the most. Abundance of content will give the
umpression that the time s leng , (4] the dlnum of filled and
etpty space.  Here in the realm of vision we have the same
ponciple--if & space 1 filled it appears Jarger than one which
13 empty.

The farther question naturally anses ag io whether the
apparent leagth of & penod depends directly om the namber
of mental events which secur dunng the pencd, or whether
1t 19 estymated 1n sowme other mors complicated way  This
pomt can hardly e made the subjoct of exact inveshgatiem,
as we can scarcely coatrol the fhitpng thoughts of any
subject, however ly he trates on some
particalar object . but 1t 18 posmbie to use a metronome as
% rough test of the effect of a diffenng oumber of external
uppresslons  If estimates are made when s metrenome 15

5 Rav. plafor., vol m
U Prnpaply of Peycholopy, ch, xv.
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aet Helnng 40 to the minute, and then when it is tcking at
208, the time should, in the latter case, appear five times a8
loog ax in the former, sopposmg always that there is an
exact corrpspondince betwesn the nomber of eventy spd
the time estimate. The remits of experiments show oo
sach effects, becanse every subject knows that in one case
the tickong 1 at a greater rate than in the other, and makes
allownnces ageordingly.  What actnzlly bappened was that
tome seerned a lttle longer with the fast hcking ; the ratios
baing (av. of 10 subjecis, 3 estimations each) 1346 with the
slow ticking, 1473 wath the fast.

Ome subject in this experiment (his resolts are excluded
above) illustrates a dumger whach sttaches to all these
experiments gu Juration—the tend for to be
affected by all sorts of {experimentally) irrclavant factors.
This xobject ix a calm person, qmite free from any nervous
excitability. He waa the only one of the subjects who dxd
not fod the time too loug and who did ot complam of the
noiss the metrepome made His rabo for the slow ticking
was 72 and for the fast 24 When asked for mimspections,
he sald, " The clow 1 ircegular and no help o judgmg, and
the fast ?—I kept saying to myself, ' the damned thing is
trying to humry me, but ¥ resoof 4" In thix he was
&0 sogeessful that when asked to give 2 time of 35 seconds,
he gave two runytes three sacemds,

It 1x poseible that it ie not only the number but the diws-
conpectedness of mental events which affects the jndgment
of duration. 1f we are {nking about a single tome, a
tumber of ideas, all wlevant to that topic, do not seem to
produce & lengthening of the tme emilar to that pro-
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ducsd hy 2 number of disconnected svents orideas. A rough
example of the effects on the sense of time of contmpal
dstractign 1 afforded by w ride on the top of a Loaden bus.
My own expentncs is that time estimates mder those cir-
i are ext ), Jable, and that time appears
wvery Jong. Itis only a definite knowledge of the fuze a ride
takes which epables me to form any idea of its duration.

There ia one set of facts which appears to be contra-
dictery to the above, that is the powee to wake from sheep
at 2 given hour. Many people claim te be able to do ths
wth great accuracy, but the definite experimental results
arn scanty.

Tachisch has mada gheervations on umself and Vaschude !
has eonducted experiments ¢u himeelf and 33 other snbjects.

Tschisch notes that his error in walking rarely exceeds
15 Iunutes, and 18 on the average 13 minutes, and he always
wakes earber than the hour pamed.

Vasclude is pomanly concerned with proving that the
attention 15 achive durmg sleep, and that the fixation of the
attenbion en the hour of wakmg effects the character of
the geap. Hn states that anly three out of hus subjecis
found that they slept absolutely normally under the par-
ticular circumstances, and fhat in teo subjects, specially
stodied dwmg the mght befors waking at a set tune, the
prlsa rats way above that of the subject in ordmary aleep,
and that there wers marked sgns of disturbance, mereasing
a8 the time of waking drew near.

As regords the pawer 6 waken at o fixed hour, he foumd
censiderable vanations with £ex, age, time of year, and other

' La comennd st e ricur, cho o {TBIE)
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fagtors. The wverage error for his subjects was 21 minutss.
One subject in seven expenments had emrory which vaned
from 4 gunutes to 37 secmds. On the other hand, one young
woman was quite incapahls of waking havself, and woke as
tinch as T honr 25 mimutes late  On the whole, the snbjects
woke early (28 early to 5 late), and woke more casily m
summer than at cther seasons. The younger found it harder
ta wake than did the clder, and the sohjects who bad had
little or no education wole: more exactly than the oducated.
Thirteen highly edacated persons had an average error of
25 tunutes with lasge mdividual differences. These with
a radimentary education (6) had an average of 1z mmnotes
30 seconds, and three subjecis with oo educabion gave an
averuge of 7 secanda with very small mdividual vanations
Vaschude farther finds that the apmitacy of waking increases
as the tine eet apgroaches the normal wakang time of the
subrect. If, however, it iz laier, the error tends to merease
greatly. Thizs, however, 1 not zo wath all sobjects.
Vagchude's subjects were specially chozen for ther powers of
wakiog, atd when I have attempted to repeat the
expeniments I have been keenly coasmons of my mienior
powers My expenments fall mts three groups. A 1
attermpted to wake, with o intention of gettng up, at
4am. E The tnmg ¢t wes 6 am. T agam dud not get up,
but just Incked at my watch, € The tune set was 8 am
T bad a parheular reagon for waking at that hour, and had
1o get up then. The results of the semes show marked
ity In A th T 15 17 runutes 3o seconds,
1 only weke once—niear the time set—and then weni ta
sleep agan.  In B I woke np too eatly and dezed and woke
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unidl approxumately the nght time when T allowed mysel
to fall ssleep. The average error for the first waking was
: ! ©%t iewr tmes
:much too
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showed during slesp signs of sxotement wiich did not
eccur on other occasions, and that this excitsment mereased
as the hour of walong drew nearer. Thesleepuclea.rlyhas
s attention pied, and this i L t i3
mare natumlﬂheuntendmgmummnlmdmhm
which more and more clearly approach the state antia-
pated, than if ba is mersly making en estimate which would
involve no progressive excitement.

Farther, as we all kmow, the plan gencrally adopied by
one whe wishes to wake early 1 to fix the hour of waking
firmiy in mind, and net to calculate the dstance in tme
between the hour of going to bed and the time set for getting
up.  Moreover, experiments of Prefessor Bering's' have
shown that it is possible to make a very good estimate of
the time of walong by relying on such * cues as the feelings
of fatigue or which indicated the ion of
alesp, of inertuess or the degree of sleepimess, which indi-
cated the depth of sleep, mdhdﬂymesmchasthemurse
ﬂ(ﬂﬂﬂ aﬂd‘ b fu *

The truth of the matier iz probably contained i the old
fary tale A poocess om a Journey once changed clothes
with hey matd to prevent her wdenbity bewng diecovered
On their way they took rtefuge in 2 castle. The
knight who owned it beng attracted by the seeming
maid wished to decide which was which, and asked the
princess and the mawd the following question + ™ How do
Fou know when to get up in the moming # * "' Oh," sid
the dizguised princess, “ in the mormmg the nng wiuch 1

i Skefum o Prycholopy, Teichraer Comuamoranm Volioms [Cornelih
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wear on My fingar turns cold, and then I know it 19 tume.”
The mad, who waa dressed ay the prncess, replied, ™ At
home when T milke the eows in the momong T always take a
drink of the new milk, 50, when I begin to feel (hursty, I
koow 1t 15 hme to get up and bave my donk.” Thess
ancwers laft the kught in little daubt as to the idmtity of
hug vistors



CHAYTER VI
LDURATION {Cosmimuzo)
THOUGH the estimate of duration depends largely on the
mumber of evemts which oceor during a pened, that s nat,

I think, the sole cnterion employed. Thereisa very common
llewem which soggests that another factor 18 mvelved m
time esttmation. It has frequently been noted that loog
drtzams, appeanng to last some hours, may ocgor in a fewr
minutes or sacopds

An extreme mxample of this type of illomen 15 afforded
by the dreem of the Margme de Lavaletts, which coourred
whaln he was in prison Jqueng the Terror It cocuped the
fow moments dunng which midoight was strkung and iba
guard coimde his door was heng changsd  The gream mns
as follows {1 have somewhat abbreviated 1it] :

*1waz m the Rua Sant Hopord. It was dark and the
streats were deserted, but soon a difused dull murmor was
heard. Suddenly a troop of horzemen appeared at the end
of the strest . temble bengs, beanng torches Far
Jfive kowrs they passed me by, ciding at full gallop Adter
them came a vast oumber of gun carmages loaded with
dead bodies. . "1

Ting 1luaion occurs h many cises, but nat in so strikog
afeom  The mam difficulty i studying dreams of this type
ig 10 discover the maximum Hime within whach the dream
ocourred,  When we know this, we know that the dreapm

3 Quoted by Tobolowain, Eva ilunons du wmpr dems b rivea du
Towmasl Wovwenl.
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canpot bave taken longer than a certain time, and so we
have some mezsumd of thia dllusion. Occamomally 1t 12
potsibila to deterpuomn the fume, a3 in the dream given above,
of m the follewmg dream, whech the dreamer kindly
told me.

“When I was d 1 a physiclogi X
Iiomd:thaxdtowakcmthemomngx Onedaymyf‘a\‘h!f
came up with a hell and rung it onee—up and dovwn—so
that 1t gave two strokes I dreamed that I was ready to
lecturs and rang the bell for the body o be brought i 1
gave my locture and chesacted an arm, and rang for the body
to be removed. The dream occurred between the two
etrokes of the bell ©

On oceasions, T have gbserved the total length of sleep
1 which a drearn has epgurced, but 1 thear cases the e
gven melndes fallng aslesp and waking, and the exact
length of the dream 19 therefors uncertan.

N domng before gettng up in the mermng  Total fune
of sleep eight mnutes  The dream ran

" Yon and I have been all round 2 Mentally Deficient
School  We have watched the chiléren, talked to the head,
and drseussad Plake with him {ondy 1t was neally F
Angelico). We were quite legurely over 1t.  We spent the
whole afternoon there.” Agam N., dozing in the afternecn.
Tota) {ime of sleep gx munutes. She woke saymg, " L've
heen havipg moch 2 lot of dreams and domg 50 many things
The dreapn reparted was, "I was on an expedihon which
came t¢ a nver which had to be crosged ; we made prepara-
tions for crossing, some staek in the mud and stroggled ,
and & lot of other thuogs happened ™
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J\u.unptshuvebmmmewmnwumdmmsm
and the b I lly based cn

dreams which lead op to, and tenminate in, some striking
event which is cleariy connecind with an external stmolus,
c g a dream of the French Revelution ends on the scaffold,
and the dreamer wekes suddenly to find that the rail at the
bead of his bed has fallen acrose his neck! It 15 then
pposed that these d Ly ackward
ie. the falling har, whlchappnnunﬂlemdoithed:um
really starts it; and the preceding part of the dream 1s a
ratronalizaton of thos event, and 13 thought of hetween the
bar touching the skeepar and his apparently wstantansous
awakenmng. So frmly has ihus theory taken root that
articles have been wniien explamng exactly how this
remarkable mental feat can be accomplshed * However,
there seems not the slightest reason for suppesing that
dreamy conform to this theory In the first place not all
erternal events thus weave themselves mto the tissue of
our dreams We are far more often wakened out of a2
rirezm bysome incongryons event than enabled to incorporate
that event in our dream  Seeandly, to agcept tha speed of
dreams demanded by this theary 13 to render mental
proceses 1, sleep Little short of miracalous , and Da Prel?
11 s discussion of thess dreams, beldly forsaloes man and
nvokes God Thurdly, thers 15 o certain arount of evidence
bom dreans themseives that they s not mstantaneous,
mnce external ovents which gorur at certain intmreals
appesr, when they form part of a dream, as separated by a

* Maary, Li eowmnl 4 Ior rwes.
'Huwn Jw#awmw IFHIT, po
" Pinlmophy of Myshoms, ch, w, F
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ctriain time, though the dream tims may not be the same
s the actnal. The following is 4 dream of N s,

“ 1 was giving a demensirabon levton, and all through it
there was a low hum. I tried to locate it in the class, bat
I couldnt, and I went on talkng I seemnd to get threegh
quute 2 ot of material, although [ can't remember what it
was, Af last I found coe cinld m the back row was
humming on ona nete I stopped her, and she langhad.
1 woke up, and at once noticed the ship's mrens, which T
can hear  Each boom lasts about 10 seconds at longsst.
I reshzed at once what the nowge 1o the dreamn had been.”

A dream of L.'s

L and her father and his frend weat oot for 2 walk
together. The hiend wanted to shoot pigeons, and L. and
her father went on in advance to puck up the hirds.  Bang!
be ghot, and the bullets went whizzmg past their ears. They
looked for birds but fovnd none. Bang ! he shot agam, and
the shot went rather higher, bot sHll dangerousty near.
They went on Iooking for tirds. He shot o third tume,
Bang ' nght over the top of a thom bush. Then they went
on ther walk.

In this drepm the bangs seemed o long time apart, about
half an heor, perhaps  The dream occurred just at the
frme te get up, and there were three bangs cutsida the hoise
at this time, but they were not wm reality more than two
senonds apart.

I bavw attempted to do sore expernvants connected wth
this time spacing of exteroal gvemts i dreams, My results
are geanty owing to the dufficalty (a) of bung sure that
the subject 16 asleep and not merely lying quiet, (2) of guving



114 THE PSYCHOLOGY OF TIME

u stittylug which wonld affect her dream withoutwalang her,
The stirnnlys which way found most satisfactory was a slaw
prezeare cn the wriet or hand. A touch on the face always
woke the sabject. The pressure was congidered hard enough
when the subject moved. Here are twa comparativaly
engpmafol attempts  Sobject N.

I took her weitt and pinched it t1ll she moved. Then
waited 5 breathmgs (ghe woke if I clicked my stop-watch)
and pnched the wnst again. I woke her at once and asked
if she had been drezming. She was sleepy, and answered,
*" I was chmbing down the rocks ai G and ropy seawesd
kept lashing out and gatching romd my ancle and wrst
I asked, “ Haw often did 1t happm ?* " Every tme You
put out your hand so (shewed with nght hand, the one I had
pinched) it caught

In tins dream a double pinch 13 represented By a plurality
af " catchings “, but the number 15 not well defiord In
the second expernment only 2 rngle pinch was given, aod 1n
the corresprudmg dream 1t i represented by 2 mngle
tontact oo the hand.

Sobject N T took ber wrist and moched st as before, and
woke her about three seconds afterwards. She sud, ™ I was
drearping that I was falling over the cliffs at C |, then a tree
coamght my hand, amd then I was falbng, and somethmg
cacght my koee . " Jo my own case I have wolken from
3 dream of workmen hammering to find the Blind flapping
at just the same rate,

‘These observations indicate that dreams have mﬁaent
duratin to allow of the ion of events sop
by & certein inteval of tme , there 15 po ead to tmagine
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fer thew any mystic qpabty of wmstantanecusnsss ; por,
forther, 13 it necsssary to 1magine that the rate of thonght
in them greatly exoeeds that of waking hie Many of the
dreame, which appear te contam many events, and wioch are
Judged as oecupynng a leng tune, st on reflexion to have
very Lttle content. In the dream of the dissechom, the
dreamer stated that really his lecture had no content. In
a dream of my g, whach oocurred 1 g four munates’ doze,
I was takomg » Labn clast.  One child asked me & quéshnn
aboot the parts of e, and then " there was a general feelng
of much questioning by the elass I thoughi* I am managing
this lesson badly as T am so sleepy to-day’.” The dream
appeared 1o be the lmgth of an ordinary lesson, but the
dream conteni was extremely scanty. In a aimiler way, if a
person talke in hus slesp, only a few words, or a disconnected
phrase or twa, tmay be uttered; yet the dreamer anseris on
waking that he has carmed on quite a long conversation,
It 18 qmite pasable, therefore, that the content of dreams
13 often far Jess than the record of them would laad us to
ymagme, even theugh 1 some of them the speed of thought
may be greater than that of ordinary waking ife.

We can attempt to estmate the rate of thought during
waking hfe by allowing & series of images to pasa through
our minds for a set penod, e g. 10 seconds, and then recording
the senes

Emppasing we attempt to form o senss of vasual images
ar to think of a mumber of events, the recard of thonghts
durmg a penod of ten seoonds may ram something ke this

Swlyect €. (a rowing man). " Went dowm to barge: sat
about ; coach did not come. At Jast coach was seen croesing
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over from Merton barge to tewpath  Got mte boat and
pushed off  Then we rowed a bad first stroke and paddled
down to the Gut.” Ths would make the record of guite
a fairty long dream , yet when the subject gusssed the pened
which had elapsed, he themght it was foor sapgpds  In
expenments tm myself the record of images dunng ten
secands is rather sharter, but would st make a fair dream.
The same holds good for other subjects, and, wn all cases,
the tume occupied was estimated 23 too shart | usually onder
half of the actusl time. From this last fact it wonld appear, i
wi may assume that astimates of fime do depend mainly on
the number of mental events, that the rata of this thinldng
"to ewder " is slower than the normal. It stems, there-
fore, that 1n most of the cases there 15 time for the events
of 2 dream to be thought of, wathout presuppemng any
marvelious increase in the rate of thonght. There is, more-
over, another point. It 1= possible that some fypes of
thoupght end imagery may be speediee than othem. In
walung hfe most people have sp definite o preferemce for
oze form of imagery that it is dufficult to get really com-
parablerecords of thooghtwhen nang other typesof imagery.
In my own case & vexy nobceable change takes place with
opcoming sheep  In ordipary walkng Lfe my imsgery s
amost entuely kingcthetic-verbal, but, just before falling
asleep, visngl imagery predommates, I thercfore made time
estimates under three condrtions in order to see uf there were
any noticeable I attempted to the
bt by starting my stop-watch and stoppug it when I
thought that a penod of five mingtes had elapsed. Tn all
canes when [ performad the axperumants, T was Lyng down




LURAIIUN  [ConmNTEn) 117

with 1nient to go to slesp. In the series called A. T was so
sleepy that my imagery was viseal, in B. I was fairly sleepy,
Tt st thinkang in words ; C. I was alse fairly sleepy, but
was telling myself sorme atory or other. I made eight
estimates in each stnes, and they were made om different
eccagions and in such an order an would distribute the effest
of practice equally among the series. In all the series I
tended tq siop the wach too s00n ; 1 v, tune appeared longer
than it reslly was. This was most marked wm senes A,
least 1n C | and B. wasnearer to C, than & The percratage
raties for the apparent ta rcal fume were ;

Series A. Iz8-4 visual,
w B, 110 verbal,
. C. 104 3 gtory,

Tt semms hkely from these resulis, that thought which
takes place m visual mtages w sheghily more rapd than
thought which uses other types of tmagery, and, as drearms
are predomanantly visual, this may account in part for thesr
greater speed

Far all these reasons, then, we cannot explan the fune
illusions of dreams ax due to the greater number of mental
events winch ocoer during the penod It seems rather that
we make a judgment of the newre of these events, that this
Tudgroent is falee, and produces the lluson, Dreams occur
when we are physically siill, and they possess hallucnatory
yvidness  We seem to be acting, and yet there 19 00 move-
ment. In waking life the nacessity of physical movement is
a continual dmg o the spesd of our thought  An action ns
mmple 23 startmg and stoppng a stop-watch takes from
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o6"-1-8°, and, whilst this is being dome, our thought =
limted to the action, and the speed of thought is accord-
mgly degreased. The consequepce s that, i active life,
we assume that o many events ocoupy a certain amount of
clocik-time. 'When we know we amw only thinlang of aghigns,
snd net performing them—as in the image formation axpen-
mmts gbove—wa axpect a much greater anmber of events
to be contained in a vertaln space of clock-trme. In dreams
there is @ speed of achonless thought combined with the
belief that we are ncting, and then the judgment as to the
amemt of clock-time occupied by a series of events ia at
fanlt.

A very sirular condition aud 1lluswn 15 fopnd in the
vimons of the dronming. These visugng eétin to ocur at
the moment when strugplng has eeased and physcal move-
ment 1z at ap #nd. They are alsp characterized by balle-
cmatory vivadness, and seem to cccupy @ tume far groater
than they actually do by the clock. The followmg abhre-
viated aceount, which 15 typueal of many athers, llustrates
these pamts

A young man aged 2o was baihung with a fnend  He was
ywrimmming uoder water when s fnend dived in and acc-
dentally struck him, driving the air from i lungs, and
be sank to the bottom of the river. He loy quir still apd,
though that he was drraming, made po effart o
save bumseif. The events of hie Lfe passad slowly before
his syes. He saw bz funeral and heard the stones ratile
down o hus coffin, He heard the bells nng, saw many
coloared pictures. He felt a peculiarly vivid sensabon of
comiort, apd imagned that he was Soatmg of from earth: to
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hegven. He then appears to have lost consciousness and
to bave recovered through hus friend's mumstrations *

Tius theary of the of & that it depend
a judgment of the sumber and the nature of meatal ovents
which occur 1m a certain period of comventional bime,
demands that we shall have 2 famly good memory for time
durations and a certmn faculty for drnding them, e.g we
nesd to bave m our besds o sthete which allows us to
estimate whether the events we have experienced would Gl
a1 hour or half an hour, For the diferent penods what we
nommally we, each of o3 arrives at a very fair estimate
Mogt Iacturers of any experience know how long the material
they have prepared will last, and 4 tracher prepares for a
35 4%, of So-minnte lessom with a clear idea of the differ-
ences In ther tme valaes  In other professons other
peniods are st i. The phot hier can guess fve
seconds with derab) . and the has
4 good 1dea of the speed of his stroke  Some people stem
sngularly sinfful at such estmates  The jollowing are some
vesults from a boy of 16 years whose only previous practice
had been 8 game of guessing 3-munute penods, playsd as
& means of beguling the tedium of Latin lassony

The subject had a stop-watch, which he started and
stopped alter the required tme had elapsed The expen-
menter read the tumes  'When he gave one tune and doabled
1t ha did not know the length of time ongmally prven  The
mterval between the ongpnal tme and the second estimate
was ghont 2 minutes He was asked nat to count as an md
to his eshmates, and sad he did not de =a.

! Puated by Tobalowikd, op, trt.
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Tn 1T and II1 the sybject neatly always had m momd the
length of tume he was suming at 1o his first pened, so that
thesr recolts show 2 power to estimate conventionz] time
rather than to dimde penods of expenenced doration.

As 2 contrast, the following results illustrate the powers
of estimating short penods of tume peesessed by the averoge
person. In this cise the suibnects ded not wum et any definite
length of conventional time, bot were attempting to judge
experienced furabiom dhrectiy . they were nat tobd thelength
ol thetr origmal tumes,
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‘These two subjects, 1bough both highly educated, were
quite unpractied, and had no reason to be fanuhar wth
peniods of hme shorter than 3 minute.
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‘The nature of these requlis shows that there is a far
memory for the experzence of doration evem when it ig nat
Telated to a time scheme, and that, when comested wath a
conventional tire scheme, & very hugh degree of accuracy can
be obtaned There 19, therefore, no shsurdity i suppumng
that erdmary esti of d myglve & T
of experienced duration wth an ideal scheme. The uo-
certainty of the estomates are yust what might be expectsd
in such & comparison

1z comsequence, perhape, of ihe uncertainty of our cwn
judgrment of duration, we have becn ready to tolerate great
Tarities 1 the jon of it, lly on the

stage. At soce penods of the drama the unity of time has
betn mnuisted on, and the dramatic tme has been expeeted
to comeide with the actoal tune: at others the most bare-
faced devices have suficed to represent hours or centunes
Johmgan, in hew preface to Shakespeare, states —" Tume 1,
of Il modes of most q to the umagma-
tion , alapse of years 1s as enaly conctived as o passage of
howrs In plation we sanly the tne of real
acmoms, and thertfore willingly permat 1t to be contracted
when we enly st thewr intation,”

In many of Shakespeares plays the time order of the
seemes 13 uncertam. Some scenes, 23 bappens in the Merchend
of Vensce, bemg 1 reahiy simal though
m representation; other plays ellow long and undefined
periods to tlapse between the sotnet  In thus, Shakespeare
1310 the direct tradition from the morality plays 1o which @
turn about the stage served to bridge the space of time wiach
lay between Adam and Noah. Marlow's Tamburimne uses
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this licencs more fresly than Shakespaare. In ity extrome
form the Yicence is nowhers better illustratod then in the
Thibetan plays tranalated by Bacot and Woolf, where botk
tume and space are completely conventionalized, and cause
oo more trouble in the play than they would do n an Epc
posam

The modern conventiot: 13 hafway between the hettice
of thas tradition and ihe temporal severity of the classicists
The whele dramatic action nesd not fall mthin the three
hawrs’ space of the play, but the dramatic and real {me of
the dufferent acty must goingde. Where the programme
mentions 2 fapse of fime thers it may cecur, not otherwisa.
One of the enticams of the recent prodocten of Hasars
comimented unfavourably on the short time coccopled by the
torture " off ', though we were given te understand that
Rafi and Pervaceh saffered a hagening death

This refusdl to allow Lhe wmagrnation to rule time wd
a growing i of duration wn melation to con-
veohonal Hme marks. It shows that thengh we may sbill
Irequently mitjudge tome, we bave & more firmly organized
fime schetne 10 our mmods than had ¢ur ancestors of some
feor generations ago.




CHAPTER VII
DRDER OF EVENTS IN TIME

IN A previvus chapter it has been suggested that the
disthinetion of the past, present, and future arese through
a tombinatwon of memory and purpose; and that in its
early stages thn distinction was not jed by any
definite ordering of the cvents of the past, or an sxact
antiopativn of the saquence in which the future wouold
GEeut,
With Litle chuldren to-day much the same thing seems
to happen. Ouite eatly a dishnetion appears between the
immediate and the remots past, and pechaps between the
mmmediate and the more dustant foture ; bot m the records
of chuldren's spesch or anewers Hiere 15 Lttle to suggest that
they are able to affange pvents, past or ta come, In & definite
series O the other hand, most adulis make such an arrange-
roent, of at least can make jt when galled ¢n to doso The
means by wioch sech an arrangement 13 made are far from
clear. Menbion 1= utvally madn of * movements of atten-
hen * or of " fading brain-states " 1m any discussion of ths
pomt, but little 15 said of any progass of constructem or
reasprung, witdng or unmtung It wall perhaps be worth
while to examme two typical forms of these theories.
Professor James Ward makes the distinction of past,
prosent, and futvre depend on the waxing and wapmg of
umages from the central pomnt of the vivid present, and
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cowbines this with a theary of the " movements of atten-
hion ' to account for the existence of order in the past.  Theee
moventents of attention constitute for him the * temporal
sgne ' by whith expenance s artanged. ** Thus,'” he says,
" pave. ded, the diustinetion of past amd
future seems to be identical wath the two facts just de-
scrrbed. 1t depends, that 18 to say, (1} upon the contmucus
mnkmg of the pronary memory—irnages om the one xide,
apd the continmous rising of the ordinary images on the
other mde, of ihat member of o series of percepts then
tepeatmg which 1= artual at the moment - and (2} on the
prevenient adjustments of ettention, io which such words
as ‘ expest’, 'await’, 'anhapate ', all testify by ther
etymology "

Withun the past, order 15 establuhed under the followmg
comdrtions  ** The first condibion of such awareness 15 that

we shopld have rep 1 together p jons that
wete mn the first ded to sep ly. This we
havemlhcpﬂmsmofpnmrymmnqlmagesmdm
the [eomparativrl It ducton of loager

or shorter porhumnfﬂ:emmnrytram constiteting the

Pre-percep o eup i that the actual present
normally entals. In a series thus secored thers may be
time marks, umgh no tune, and by these marks ihe senes
will be distngushed from other sinroltansous series ; these
we may call the second condibion.

* To aak which 19 &rst among & nomber of gimultanegas
presentabions 15 unmeanmg , ope Tught be logeally poor
to another, but m time they are together apd pronty is

' Popohelopioal Primcrplar, 3. 1L
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excluded. Nevertheless, with each dishnct representation
4, b, ¢, € there 18 probably connected some trace of that
movernent of attention of which we are aware m passing
from cae presentation to another. . . . Theee resldoa ane
our temiporal signs, and, together with the repressntations
connected with them, conshituts {he memory-continoem,

* But tettporal sgns alone will not furnish all the pletorial
axactness of tune petsprechve  They gve us only a fized
stries , but the working of obliviscenct by ensutmg a p-
gresave vanation in miensity and distinciness as we pass
from one member of the senes to the next, yields the effact
which we call time dstance, thnz we may call the third
cendibon

“* By themselves such vanabions would leave us Lahle to
confound more vivad rep 1 the digt: mth
{ainter ones nearer the present, but frem this mustake the
temporal mgns save us, and, as & matter of fact, where the
memery-ttam 1 amperfect such mustakes eomtinually ogcor.
Om the other hand, where these vanahons are shght and
impercephible, though the memory conbnoom preserves
the arder of events mtact, we have sull ne soch distinet
appreciahon of T l i hime ag we have
nearer the present, where these perspsctive events are
consderable ' 1

I have quoted this account somewhat m full becapso 1t
12 a careful combination of a theory of temnporal signs with
one basad on the varying force of memaory, and 15 an ohvious
unprovement ¢m sach an on¢ as Fonilide's, which depends
+«ntirely on the varying degress of cleamess of the memery
of different events,

10p sk, po 2
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"Oneachmdeofthepruentstrﬂchuamufyadu-

ally g desira and Anall ATy .
muhbhshmmtoiwdermaunudwu:smwd
by svent C, at mayiroal @ y, being d with P at

second intensity, and A 2t third. The three representabions,
being fused together into & single whele by coenmsthewa,
ete., when we are given C, B, and A, are recalled in arder
of clearness ' 1

This theory is included 1 Professor Ward's, sa that bath
can be criticzzed together on this peint. There can be hitle
dogbt that Foullée and Professor Ward are defimitely
wrong £o far as they atiempt to explain the arrangement of
tume pp tha hasis of relative clearness of memory. When we
think of & serses of just-past events, ¢ g o day spent 1n town,
we do not siart from an event € af maximum memory
intensity [the walk home from the stabon) and then connect
R (the retomn tran journey) with that, and with that again
A {securing a corper-seat at Padd 3, and 80 ont bacl d
fronm: ome event to another of ever iess ntenmty and grasier
retnteness  On the contrary, we either think of e most
putstanding featnrs of the day—a wsit to Wembley ; or,
o we wish to go through the evenis of the whole day, we
start at the beg B early breakf: d " £o draw
to aconcdusion . The type of reraembenng, which Fomllde
describes, does cccnr i ome class of memones, and it 5
sufficiently different from our ordmary sxpenence to ecall
dor specaial netice. Tn recalting dreatns we tend to remember
backwards i the manner which Feuillée desenbes. In a
charming record of dreams * the following adviee 15 given to

T Fouilllle, Piyeh, 438 wblerforods, p. 101,
¥ Arnold.Foreier, Shafisr id Driosic, o 79,
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the would-be recorder, ' In recordmg, the drsam should
first be allowad to unrall 1tself very quistly backwands in a
series of slowly moving mictares, starng from the end and
gomg back slowly through scene after sceme to its beginning
untyl the whole dream has been seen *  The value of this
advice can be fested any mormng when walking from & rather
ecmfosed dream, and the peeuhanty of this type of memory
and of the time order notiwed  We only use this type of
memory when trymg to recall our walking desds om the
BCCasums when oot acts bave been particalarly disorganizad ;
on the other hand, we zhandon 1t when recallng a1 par-
tieularly vrvid and well-mstructed dream.

Fowllée's theary ie open to angther plgectim, whoch 19
notieed by Professor Ward, Ewvents at a dittance may be
more vivid, cwng to their character orimportance, than those
whuch have ocrurred more recently.  1f we jndged the order
of evants sply by the mntensity of the memory, confumons
of this sort would be almest certam to occur. They de
oczar, bot less frequmtly than would bs expected if this
cnterion of vividaess was the enly one employed Tius
argument applies not only to the past, but alse to the fature
It 13 not always the immediate Iuture whaich 1 the most
wirid, My most intenss dewre at the moment concerns a
wesk-end vint a fortnight away. The events of the mter-
vepmg time interest me bat bttle, and the nearest event—
going to bed—nterssts me not at all. I have practically
1o desire to go.  Unfortunately the greater force of desare
does not being the week-md any nearer actually or mentalty,
por am 1 in any danger of confusng the probable order of
#oRnia,
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The additions which Prokessor Ward makes to the theory
of decreating vividness ara open to somewhat the same
ohyectops,  The movements of attenbon, which he poatu-
lates, and their traces would most naturally lead to a
reverse arder of presentation, as in the case of the vividness
thesry. Tf it doos not, the two prinedples of arrangement
are at wariance with each other and it sesmsz dafficolt o
are how 3 compromse is arrived at.  Morepyer, with events
at all remote, 1t 19 impogsble to detect any trace of the
movements of atlention , and, as we bave seen above, any
past beyend the immediate tends to losc its order and
becotne o mere masa from which items are iaken as need
anses. Even In cases of falrly recent memory the carteinty
of the hme order 15 far less than Professor Ward would lead
19 tosuppest. Ina sumple expeniment an attempt was made
1o test the accuracy of the memory for esnal order in matter
whuch had btile internal principle of arrangement.

Four poems 1 were chosen which were likaly to be unkown
to a class of students. They wene read out withont comment,
and the class was tald not to think abent them 1f posabis.
The next day tha sindents were asked to wnie down the
fitles of the poems {or as much as would make the subject
clear) mn the order 10 ohich ey kad Seew vead  [Results A
Twoe days later they were asked for a secomd reproducton
of the ptles. Thiy secopd request was apparently quite
ungxpecicd, (Hmsulis B) They were also asked to give the
means by which they bad remembersd the order of the
poems. These mtrospections were only grven in quite 2

L Thry war, * The o "erhn Exuople,”

“ Storm,” o Pp. 243, 135, 136,404 391 of ], . SQuie’s Andhiiagy of Modas.
Fercs,
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few cases and are oiten meagn ¢, 23 the class was unpractised
i spection ; but they show th general and obvion
methods of arrangement adopted.

Ko of Studrte—31.
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‘These results ghow that it 18 by no means nniversal for
disconnected events presented 1n a serial order to he remem-
bered it that order. The arrangement involves as definte
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an act of memory as do the items to be armanged. In 4 few
of the introspestions an indication is given of the methods
by which s arrangement 13 made :

() (frem an incorrect paper) * The subjects were alter-
nately black and whits—Hlack grayhound, sm, darkoess
of storm, then light again.” In this case the last twe posms
wert tramsposed to make them fit inta the scheme.

{8 {an incomplete paper, No. 3 omtted]. "By a
wisionary imagnetion—by placing mind-pictures mn the
order in which they wers formed,

thus * 2
34"

{c) {a carrect paper) " First was abont animals, scond
nature, third pature, fourth slements.”

From ihus it is clear that 1n mony cases the memory of
the order depended on the witiing invention of some con-
necting idea or formralation, or, in the case of visualizers,
on ap arcangement of mantal images. In my own case,
when learning the crder of the poems, the most nohomble
feature was the rapad formation of 2 language habit in saying
the short titles by which I distingmshed them.

These results are supported by certan sxperiments on
remembermg the order of & series of puwtore post cerds
shown once te the sobject. The subyects were asked to
give the cards in the order in which they were shown, and
were then asked to describe each and to say which they
liknd best  Most sobyects remembered ane of the five betier
than the sthers, and some had definite preferencen, bt there
iid not appear any tendency to put the ons best eembered,
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of prefarred, last in order, although there ¥ mistak

11 teprodoring the errangement.

It 1 thus clear that, whatever method we use 1 remem-
bering the order of events, it 15 by no means wfallible
and that, when it 13 oousoally duficult to give the order of
events, 5ome gpecial aid 15 often wittingly sdopted, and that
this aid 16 not d with either of atbep-
tion or with the relative dlearness of the diferest memory
traces. On the contrary, clearness of memory does Dot seem
1o enter as a factor wio the arangement of the ume order ,
and of dan, if they it to it at all,
do 8¢ In a very mipor degree and only when events are very
Tecent

Al the same fime a senal arrangement is habitually made
of the events of waking hile, and we cin gather some ides of
the peculiar nature of thns arrangement when we conirast it
with the casts m which no teruporal order of experience
appears, o i which the hme arangement seema to be based
en = difftrent prinaple.  The dreams in my eollogton which
linstrate this peint fall mte four grovps,

{1} In dreame there 18 t a definite simultaneit
of appareatly incompatitl its In ome dream the
dreamer was amanging a college syllabus and talling to
people 1o the room #nd doung the two thmgs not socossively
but l ly. This slral h of different
truing of thought seems to oceur on certdin occasions in
wiking hft. One infermant tells me that she never thinks
of the reasons for and against a theery 1n succession, nt all
together I bave also heard moments of phulosophic ineight
described in which the whole qoestiom seems to " open up
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together . We can also compare the oft quoted case of
Momsrt, aaying that be could hear all his susnc ™ together ",

Itlsthenqmtepnsublemhzwnnmberutmmm
rvents 4 not bat
mthaluhtlmenrder Thmutheniommmsnnbusnpposu
that a time order is alwayy given, though we very seldom
apprehend any set of events without one

(2] Events may nat stretch out in a definite chain, but
be implisd by one parbeular event. " On Frday mght
[ dreamt that I was at the theatre box-office irymng to
got smatn for What Every Woman Knows. There were
Do npper cirche seats, oply 12s 6d. omes {said the man)
m the stalls. 1 eonmdered getting them, and gradualiy
{furly quickly it ssems) mother and I warn athng i tha
stalls watchimg the play. Itwasthuemmg.mththc
sense of ell theo day's happenings betwrn
and Saturday night quite clear and definite ’Ihepmblm
was one [ was facing 1n wakong hife ; but, 1n the dream, time
hagd sipped on—the wish, or 1magwed situation, came trom
at once with the sense of interverung happmings as pard
of the ane evint **

{3) In opposltion to this telescopng of time we more
often get a ume insertion contaning the past  This seems
10 be u fairly mede of me | in dreams.
I wnl! quote one example * You and I were in a tram
witk a large, tall, muscular man with & beaubiful voice, . - .
We got off together—and he said be was going on— he
may. We talked of lum, and suddenly m tho secomd
of tns m my dream I lived over agam all my previons
expeciences with bum.  We had met on a ssat while witing
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for a 'bus. I had asked him the time—to seem friemdly,
and wr had become close friends from that moment.  We—
all three of us—had driven i a motorcar, and had tes
at a Jovely cid inn.  All this was not mere reminiscance,
it wms experience, famibiar yet fresh, and it was Hwed in
the space between iwo sentepces in conversetion., It was
explanatory and aswal. I mean I enjoyad the dde and
felt the air and tasted the fed again—yet not again, but
freshly as if for the first time.”

Ths inserton of time has an interesiing parallel in
an old Engheh fury story,? 1 which the Nocn Faicy gives
to a youth a bag of Time's sand whueh, 1f beld jn the hand,
gave exira tume e the holder unexperienetd by the rest
of the wordd A bag of 6a grains held in the hand would
@ve an hour inserted between e.g. T1.59 and 12 o'chock,
and ne ot would perceive it except the bholder of the
minutes

The other element in the dream, the re-experiencing of

g a further imteresting com-
phmhmmmt}ustypeoihmeeﬂpmm.amim
most akin te the revival of emobon when s subject under
hypnosis is asked to relate some experence in the past,

{4) Lastly, there are dream supenences in which tume
1 somply i "I d a dream backward,
Iast jught—even o the exteat of fallng uphill] I fell
up a steep alope with all the sensatons of falling down—
and then procseded to live from effect to capse. It was
nat very clear, but I was in bed, then I was on a "bus commg
home, then T was crossing a road, dedging traffic to catch

1 Famy Geid (emryman’s Lib), p. 29
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2 'tus—and %0 on . . . I semed to be living that way,
pechoctly normally.”

It is possitle to imagmne yet other varistions of the
time erder, at I will not discuss them now as I bave not
wamples of them 1o arinal experience. Thoss that have
beoen given are cumigh to thow that the method of arrange-
ment actually adopted in memory is by no means inevitahle
or the only possible ome. It seems ratber that it 1 the
result of different factors and 13 constructed by the aid
of varous forms of ressming.

Tt will be convenient te divide the cases to be considersd
into two groups, {(a) thost in which we actually remetnber
the order in itself, and (3] those in which the order 1=
definitely & matter of inference bassd on dates or other
asscaations. The cases wnder (o} are mostly of 2 farly
mecent date ; those under (b} concern more remete merones,
thoogh the method may alse be used with reent memores,

If wa Jook back over a penod of tme which hag jost
ended, say our activibies duning & morning between g—1,
we de not at once recollect tham all or recollect them m
a bme order, This 1 particularly sinkiog # the penod
bas been occupied by o serves of “ odd jobs ™ One thiglks
of this or that wyent or actien m 1taslf, but oot bs connectsd
temporanily with ather events  If it 1= desred to arrange
the events 1n a tume order, the procedure 15 something
a4 foliows " I played wrth the kitten, yes, that was at 11.0,
becanse | had um wath me when T was drinking my coffee
I mvigilatad ; that was just before, because I dad it from
10.30 £l rr.0, Tihen I was at a meeting ; that must have
been after T played with the kitten, s T wint straight from
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the meetng to a lecture ab 11.30, and I 414 not take the
kitten to the meehng thomgh I wanied to." Thns the
sepatate ama gt armoged. The amogement within
any particular item ix of o different sort, Take the ftem
of the Jectare I collected my papers, cressed to the
lecture building, went straight npstairs, and reflected that
I cogld not be bothered to fatch my gown ns it way late,
wint along a comidor, went inte the reom, and walted
far the chattenng to stop, looked at my papers, apd found
that I had the wrong notes—decided that it did oot matter,
an I could lecture from memory, and 80 on,

In the first case, the events are armnged in coler by
means of convenhonal time marks and reasomng, in the
second by reference to a scheme of purpose, cause and
effect, and t¢ spme extent to space  Our memories, bin
v Rotions, am organized eround oertein porposes, and,
a8 our acticns succeed ome another i relation to these
eads, 80 can we follow our memones step by step.  Guyau
nwoted this fact clearly, " In adult conscioosness, the
wea of intention, of end or wm, 18 the ewenbal factor
in classifying our memones. If we were mmply constons
of cach action by mself, and did mot group the differeni
actions in reference to diferent ssparate aums, how duficult
vor memory would be. Cn the other hand, o the ides
of g amm 18 given, oar diiferent actions beonne s senes
of steps which arrange themsalves 1n relation to the end
deared 10 a way which would satisfy Arstotle or Leibmte.” ¢
He then goes on to quote the example of lux voyage ta
Amewicy, and shown that the fhread of purpom which

T Genlra da Tuidy da tompr, B, 36,
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unites his actions will also guids his memories of these actions.
Themhnithnuubnmlfﬂmmstthedaﬁcullyai
jesof a day pased in d nccupms
ﬂonsmductedmﬂloutlmtﬂedplmmth‘hmnrtmm
which we have followed a defimie hme of action, er in
the example given above, if we contrast the calculations
pecessary to determme the order of the different s
commected occupations with the simpliaty of follewing
out the course of the actions mvelved 1n one of them.
It is not oply purpose or camse and effsct which will
act as a princple of bme ondes | any apprebended relation
between the different events wall zerve to organiee them
intc 2 semes. A very simple experiment will show the
effect of this in material which i3 samly remembersd,
Coloured papers were used of the mze of post cards  Four
of these were held wp in succmsion for about § seconds
each, Immediately efter the last had besm shown a
lechure was begun.  After an interval of 3 days the stndents
were asked to write out the colours in the order in which
they had been shown.  The colours in the first sevies shown
were white, yellow, orange, od : 44 students did the gest,
and there were 2 incorrect veprodoctions or 4:5%. The
colours in the second senes were vrangs, green, white,
bloe ; 35 sindents did the test and there were 139 eTTors.
In the first series it war eazy to apprehend the primople
of the arrangement, m the second no such obvions ponaple
existed. The consequence is that, in spite of tha practice
gained from ihe former fest and tho greater knowledge
of what was expected, there was neardy three fimes the per-
centage of errors in the second that there was in the fost.
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Comtry dances sepply a further illustration of this praciple ;
it iz Qifflerslt to learn the crder of the Spurss 1o & danct,
since there seems to be oo reaton for that order, and the
order is rapidly forgotien if practice is interrupted, yet
the fgures thernselves are quite sary to learn and remember.
When we are dealing with events which cannot samly
be arrenged by mems of any internal connexdon we empley
sorme lond of *“dating “. In the case of a moming flled
bty ivitles we g lly use times as the
points from wiuch te caleulate. 'We defermine some event
2% occurTmng at a certain time and them, by a more or Jess
claborate process of reesomng, relatn other events to it
IF the events are more tamote, or cover a longsr peried,
we employ dates in cases where preclsiom 1 possible ;
or if the date cannot be determuined, we refer the event
to some epoch —'" That was when I was qmiie young ",
or “ when I was at school*, or "1t mugt have been in
the summer of the year that Se-and-se came back to
Withemt seme aids of thns sort it seems wpossible to
arrange the events of st years 1n a senes with any
aocuracy, and thest aids depend on accumulated knowiedge
and expenence which 15 worked up inte a gystem to which
events are related. These systems may be of various kinds,
Some are concrete, others are of an absiract kind and are
denotad by convenbonsl tme marks—hour, month, ot
yeer dates.  This latter type 19 only possible after the whole
proctes necesary for the development of the clendar
has been gone through, and the knowlsdge of & calendar
does pot engure its use. Even among educated adults
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there are great cifferences in the readiness with whick
dates are used. Some people will say without hewtaticn,
"I first learned to pant in Tgo8." Others wishing te
* dats * o similar fact will say, = I learned to punt the year
I first came to Oxford. I was living at Bnghton. It must
be about 10 years age now.”

The first mwthod in undoobtadly the more
thengh it may not be the more axact. Thedal.eglmn
short cui, removes the need of irredavant associations,
and 5 mare durectly comprebensble by others. The more
frequmﬂywngnukun:mw!memmumdm
them with the on of ot i
thun,thgmmﬁkﬂywmmntmdlmmm
and thus save ourselves time when we with to mfer to them
again,

Guyaw clpims that all ths ardenng of time 5 net really
temparal lmlspatial. "Ilhgmmﬂynnheedhﬂwglmﬂy
this mech T t 1 time) that by
whmhweloahmpomhmspaoe There, o0, we have
pointy of reference, short cots, and well known distances
which we use a8 mmis of meammement Buot M. Ribot
could have added that there was more than an analogy :
there 18 sentity. In truth, when we localize an event
m time, we attach our points of reference to space, and our
short cuts, 5o well described by MM. Teive and Kibot,
are ip reahity spatial shert culs, repressntations of mental
prctares, with the distances vagusly imagined which recsive
definiteness by means of number . . . Cur representation
evem of time itself, our image of time, 19 in a spatial form." !

1 Gomta dr Fodin dr toupr, 1 89,
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In many cases thws is true, Time for seme peopls is
a line along whick, ltd.nﬁmbei.nter\rals eyents are placed,
Thit cosnmer of rep
Theanmguwhoml]soﬁyunonnmlchedshckm
& spatial form by which to represent tume, the modem
lustorian whe represents perlods on e timechart doss
exactly the same ; end thas vse of space te represent tme
bas become traditional in popular thought. On the other
hand, there stems no peed to believe that this method
of representation is universal or that " we can only represent
the past as a perspective behind us, and the fulure
stretching from the peesent as a perspective 1 front of us.
The primibhwe representabion of time for an animal and
o child must be a smple hne of images more or less
obliterated .t

Such = lne of time is 2 paratively laie devel
Ithasbatnthewhnlemmoitlﬂnchapt:rmpmmﬂlutit
g and and in the

hmdembedbyﬁ-nyaultahonmh&mmnalmam
a9 the normal mode of thought about time. Te see time
or our hves sireiching as a perspochve bafore and behind
s we must visushst with 4 aaidecabls degree of vivid

This visdalzahon i moplied 10 the French words wsed
(figures . tableanx wvimbles representer], and for
a visoalizer it ix hard to think of any other method of
ammangmg time which wonid be equally convement. But
it is quite possible to have a conception of hme wthout
moch vitmalization. Az aupdde ought equally well, if
tncouraged, repeestnt peviods of time te ureslf 36 notes

' Guysu, op. ot po 7O
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of varying duration, and a person possesied of motor
imagery need not be dewold of a time scheme even though
be habitually uses neither visusl npor auditory imagery
to express it.

The poesibility of cther forms of Hme representation
dota not, bowtver, prevent the visual from beng the most
peneielly convenient 'When dealing with Smes, expedally
those beyond our own experience, ¢ historcal Hme,
some form of representalion 1 Decessary 10 coumteract
the linsion dum to ing of knewledge of the
different pericds A time scheme or chart hased on notes
of differsnt lepgths, or ceeuring et different miereals,
maght servn the porpose very well ; but it has not ths
pormancace of a chart based oo space. Ner would at.
probably. be eo easy to rmmember ¢ven by the non-
visualizers. A chart homg on the wall can he meferred to
agun and agman, end Iooked at udly mm spare moments:
A somd thythm must be specially repeated zach time it
ja required, and the gmaller number of peesentations wonld
d the p of the ladge guned from it,
Ilmmmmwmmmmof
a spatial representation of time, ¢ven though it ix not,
as Guyan suggests, the enly possible cne, nor one innately
given




CHAFPTER VHI
THE NATURE OF TIME

IHA\'Eskmhedinw-hurdmpmva.rlmsnguin
the tof the b pt, and have 1nd A

some of its More important conshituents. In this chapier

the am is to show that hme 1z a coneept, and that ths

copotpt. i by each mndnadual under the mi

of the somety mn which be Lives.

To say that time i 2 concept is not to deny that 1t has
1 carinin expenential basis, and in discussing this we shall
go back 1o the quastion of the first chapter, the nature of
time; op'y, now, that question will be discpused from a
peychologieal standpomt

Tune a5 experienced posessas two main thements, and
there are two others which are of less importance

Qur experwemce 13 made up of & succession of mental
states, and these states must be undersiood to include

the whole plex of our at any H
our thoughts, our bochly and the epp

of the external world. As i a moment of tme
it mmply o of these states W label thess states m
f 15 sgme jonal time schems, £ g, 3 a'clock

on Jast Monday aHerncon, but the messing to which this
phrase refers 15 the expariencn which occurred at that
mement  The natural way 1o which 1o refer ta g past time
is " when you did zo-and-eo ", thus directly recalling the
past state. The labal from conventiomal tume 15 generally
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prefarred as being quicker and more universal in meaning,

but it oply sequires this ad bty by ing a difk
thing to each person.
In i\ of this, the shortest space of hme that

can be Jirectly apprehended iy the shortest time jn which
Wi tan axparience a tental eonpemt  This is far foon being
as =zmall ax the amount of time ene can imagine or even
measure. Hence the difficalties over the dividbihty of
time.

The second mamn clement in the time expenence is that
such states of consciousmess do not come to uy disconnected,
Tut ws filling & place m a time schomea, Each exparience
of our own is apprehendsd a8 adding 4 new bit en to our
past. We carry our past about with us, and as an author
adds & page or g0 to the growing pile of his manescript,
sc tach evmning we go to bed with a certain emount added
te our past hie, and wake up next morming consciously
older by e0 much This conscioumess of the * time
sotting " of each event is » part of m experience, it 18 not
sampthing which wt add on to an onficed event It
closely cemparable to the scheme of space to which we
refer cur mevaments, and is subject to perturbatons in the
same way. On waking fmm gleep it 2 po uncommon
thing 10 he for & while spatially Jost, wondering where
ens 7 and unable perbaps even to determine the redation
of the bed to the rest of the roam; so, too, ane msy for
similar short pericds be “ kost ¥ 1o time A cmims sxample
cf this is on racord, where & marred woman waking from
skeep was not only disoriented in time but actually Stted
her predent experience on to the wrong part of her history.
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She repartsl: " Ome mght in Decomber I awcke from
a dreamless sleep, wide awako, and yet to my own con-
saousness the Lttle gl of years age, i my own roem m
the old howe. My mster had gone away fher sistar used to
it with her 1l she ] asleep), I was alone in the darkness,
1 sat up m bed, and called wath all my voice, ' Jessie, Jesar*
—my gsigiec's pame, This arcosed ooy husband, who spoke
to me. I seemed to come gradually to & reshration of my
surrounchngs, and with difficulty adjnsted myself to the
present. In that moment I scamed to lve again w the
chnldhood days and hame, For days after this strange
wipreston was with me, and I could recall many bitde
meidents and scenes of child-bie that 1 bad entirely
forgotten.”

From this wdrvidval hme scheme, mpst prople pass to
a wniversal one, and, in o pasming, they ltave experionce
behmd. Tume, as we apprehend it, dees include a reference
1o our cwn past luztory ; it does not melude a reference
10 & world achame, Yol this extension 13 90 easly and
univereally made thet the world has comes io be megarded
as an individual, and is spoken of as havmg had its ' yoath ™
and sometimes i8 assumed te have now reached at Jeast
** middle-age *', 1f not ity ** decline ", It follows from thua
ssumption of & workd tume scheme that evemiz ame ot
fixed] in a vertain order for us only, bot also for the world and
hence for other people | and we arrive at once at Umversal
Time XNow this time camnot he the worelisble time

P of mdividualks, it must be invariable ; and thug
we get N Tima, 1 by some imagined]

3 Quoind m Owwll Revww, May, 1922, p. 33,




14 THE PSYLCHOLOGY UF LIME

perfect timepiece ticking with the heart-beats of the
universe.

All the same this suppesbon of Universal Tune has
a cortaln psychological foundation. [t is an observed
fact that we gan co-operate with otber individoaly in 2 way
that depends on a coovmpn tme, and we do observe
apparmnily regulsr changes, or at least changes in the things
about us, The world is pot just the mme on Tuesday
22 it waa on Menday ., and, therefore, if there is change,
there ig at Isagt the possitulity of wocld Hime, and tus world
tume should be ome dimengional.

Theme facts, bowever, are not awugh to smpport the
superstrociure of world hme. Co-operation 15 Dbased
strlcﬂymmmmnalﬂm{whmnhsmtdmmwm

l h ion), and could be carried
mmﬂnﬂhmﬂl\ﬂdnﬂkept for his cwn purposes,

" ap wdiwidual tue.” ¢

In the secomd case it 15 trie that we perceive exbornal
chjects and that these objects change and that, m so far
a3 we are . fouch with them, tume i3 not our own but
ommon. We are not, however, slways in tench wiih
them. We are Dot i touch with them 1z dreams, we are
not m touch with them to any important extent during
mmuch of our ordinary waking hfe, and even whem we are
80 i touch the perception of them forms oply a small
patt of por mentzl content  In so far as wa ra fee from
them our (ume may be our own, ud we cul curselves off
from them comphtely, time may be entmely oor own  [n

! For thnd aod aemar matter, me May Smclur's Dmcomsy Sioear,
P 325 aq,
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cases of hysteria we can xmetune; actially see thes hapgen,
Hme}mut‘g:mthemseo{agh‘],lr&m whese mother
bad disd under parbiculard

Iréne had nursed ber. Mwhu'mother'sdeaﬂ:héne
appeared to forget all about it, tmt was subject to cnsta
11 which she lhved over agamn all ihe svenis of the tume,
performed the same actions, appeared ko s¢e her mother
lying on the bed, and showed the same emotions. Irkne
on these octanons was eut off from the warld, and hving
in a dream world of ter own. In consequence she wag
free of time, and, in r-expericnang pasi evenis, wis
settng herself back iv ttme, smce for ndniduals, as bas
been sad, time ss only the complex of otms@ousnes at
any 1mstant,

Iréna's hme was set back, but, once set at 2 certan
punt, the events unrolled 1 their previous order. Thus
far they were condiboned by external events, though the
events were in the past There 15 ne mtrmeic reason,
however, why bme should not be simctly reversible, and
unroll backwards as 1t does m the dream already quoted,
or a5 do our mermorzas of drepme, and 2s in fact 1t dud seem
to do partially 1n some cages of regressim m shell shock
patients The reasom 3¢ does mot do this more often 1s
prebatly that we have formed a prejodice m favour of
thcmwwudinswhatwmgmiasmzﬁwt It w
our ledge of events winch keaps
time 11 its wrua) order.

This view of Hie 19 zssentially diferent from that which
megards it 25 a feurth dunemson of space-tume, though

 Mopor Symploms of Hyskena, p. 32,
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that view 1 the hands of the relatists admits of individoal
times. On the wew pot forward, a moment of time s
aot a something which, though it may be different with
different people, yet has conssquences which may be
disczrmubda to others ; 1t is sumply a state of mund peculiar,
w9 all states of mund are, to the expenemcer. The
materisliste view of hme gives us such phantesies s
Wells' " Time Machine” and De La Mare's poor ™ Jim
Jay "0 In both of these cases duwturbance of the agrmal

i time invelved disipy from others.
‘Wells" hero went too fast, Jim Jay “ got stuck in yesterday ™,
but be also was lost to his friends i spute of all thewr best
effarts to save hom,  Movement m g purely meptal fime
need have no such effects. A person sleeping quietly i
bed by vour side may be & hundred years away in her
dreams, as she may be a thousand rmles, and you moma
the wiser, and In no way disturbed in your emjoyment
of your awn present space and time There iz then no

ic difficulty 1 1n ume, the only danger 15
thutyvnmybcoountndmsmbyﬂmunmligmmed
if the a oo E

from external objects.
The same atiempt to make time quasi-material is at the

bottom of the di fons of the conf of space-

time." Tha queshum whether space-ume 1 elliptical,
or may be i}

hulﬂm" ipn has Nttla hologl 'mality We

mwlﬂthatﬂﬂmemdliptmlweshﬂuldgﬂamm



THE NATURE OF TIME 147

to the same point, something like the magwus ewmus of
the ancients. We do sometimes get it in & small way;
we could bave it on a larger scale without any great
dusturbance,  If it were hyperbohe, the spacious present of
beings on different time-lines would vary There s every
reason o bebieve that they de. It has been pomisd out,
by James gnd Dy Prel, that it 19 impossible to believe that
a ghet, a man, and a porfoise afl have the same rate of
experienc, and if a different rate, surtly they may have
a different extent of specious present  The third alternative,
euchdian time, allows time to pass squally for all. Thiy
13 the most unlikely, psychologically, of all the al ives ;
apd yet 1t is the ono that receives the most mathematical
favomr,

In fact hime, for psycholegy, can have no strocture.
It 12 not of the order of things which possess ™ structure ™.
Tt varies from indiwidual to indivadual, and in the zame
mdividual, and may assume on cccasion sither of the three
forms, Wiuch it actually dees talme on any oceamon 1= an
entertaimng speculation, but an ule gne.

There 13 evident in mmch modern Dtemmbure a eaving
to "' get oot of bme™ and to achieve a timelsss state
alon to that spoken of im the writings of mystles, both
eastern and western  In these states the mind ceases to
be cancsious of tima bacause 1t has entered a higher sphere
in which tume 18 not; = sphern charactenzed by & ' clear
quiet "1 or an all pervading rapture In the " Fiorett "
we read agan and agmn of St. Franos and s brethrem
being rapt up to Ged and lesing oll sense of time, Yeats

1 Yeatn, Exrays  Por Awice Silintia Lunsa,
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writes 1 of the moment " when all sequence comes to an
end, time comes to an end, and the soul puts on the rhythmic
or spirftnal of Ik bady, apd il all the
events of its memory and every pomible impulse In an
eternal possession of itsslf in one single moment .

The cavse of this stute iz best suggested by Yeats Tt
is attained when " all asgeenrs commes to an epd . There
is oo means of udging time, since there 1s only cne event ;
and, moreover, as has been sad above, to estimate time
a eertain division of attenbon is necesary, and hare thera
i no division.

‘This concemtraton of thought vpon a mngle idea does
not, however, mean that the period lacks extension.
Bocznse oot capnet cstmate the dumahon of a penod,
that does not mean that it fa felt to have mo duration.
Indlmmgthenah:mdihenmmddmmn
wag said that we coald dutinguish an ity of
which was different from percejved change. "I‘hmusbn‘.!a
of " coppentration " show the chamcter of extensity,
although they do not contain changes which would alleow
them to be measured.

This conditum of | it frequent: i
to be so perfect that it ls predicated of God or the
* Absolute ", which broeds for ever over the mchanging
thought of its own perfechion It is also predicated of the

thus bopgmg that disreputable concspt
into rlatien wth the drvine  Bot the reasons fer the
ribation of time must be ik in the two

cases. The Absclute i5 bmeless, becamse 1t is impossible
1 GQp, at,
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for it to change, and therefors ane aspect of time experimce
is cut off; the subconscious, cn the other hand, knows
not time, apparently becainse its sheltered existemce has
not bromght 1t into contact with the world.

Time that is felt to be irksome 18 the time which is con-
hiioned by our interachon with | objects. As
has been gaid 1 diumssipg time in dresms, our rate of
thaught 18 frequently embibened by our rate of acbons,
and our servitnde to time i3 measred by the closmess of
our mental conmexcn with external objects and even with
our own body. The subconscious is not thus bound down
to reality, ity activities are d ined by other principl
and work by other laws than thess of matter. It is, thers-
fore, asmned to be free from time If the mystic state
of concentration 15 compected wnth the activity of the
subcansedous, it can, as can ponscigusness, be free from some
aspects of time, but if dreams are alio mamfesiations
of ihe sub 3 and if we ber dreams at all
the way m which they are experienced, them 1t is not free
fram others It is posmble to argue that in remembenng
 drepm we miroducs the catagory of time from our walang
expenence.  Thig may be troe, but if 20, why do we not
always intreduce that type of time experience with which
we are famibiar.  The very variahhity of the time experience
in dreams suggests that we de remember what 18 actually
experieniced, and that this swpermenes in different from,
and perhspé inferdar to, the normal one which we have
developed through our contact with the world about ua
Time is then part of our adaptation to our enviremment ;
and yei most men crave to be free of it, at least to some
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extent. It is indeed possible to gain this freedom, but
at the price of cutting one’s self off from external objects,
and thus fram much of the socety of mankind and its
advantages It may even lead to the parwon who practises
such detachment beng thought mad, for be must often need
to arTange his own individual space and its filling, as well
a3 e own time. A compromise i3, however, posuble;
amumtammmmmmmmmm

of aur with ] objects.
Ammdsupphedmthmesnithemmdmamsoithe
fmhere has a certain freedom. Suppomng the affairs of
svaryday de not press too heavily oo it, it can shp awny
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