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includes an element of suhjecti~-e reartion to the sensatioll ; 
it is a phenomenon of will in its simplest stage. This de- 
crease of will power, or reacting power, would render the  
fluctuations of attention greater. The ren~oteness in t,irne 
seems to depend on the weakness of attention. As al-
ready stated, the actual time does uot seein longer ;e\-ents 
are a s  correctly localized in time as in space. But when- 
ever a menlory of a past event, even though it occurred only 
a minute ago, is called up, i t  seems to belong to the dis- 
tant past. Memories are remot,er the fainter they are. 
The calling up of a menlory requires an act of ~ o l u n t a r y  
or involuntary attention. Any weakness of will 1~ouli1 
tend to produce a weaker-and thus ren~oter-memory. 
Since we know that nle~nories grow faint8er as the time 
elapsed is longer, an over-estimation of the past is 
natural. 

The remoteness of objects in space is due to a coriscious 
or unconscious estimate of the effort necessary to reach 
them. \]Then the effort is more iltficu!t, as n-ith fatigue. 
hemp, etc., its ammount mill be over-estin~ated ;objects will 
appear remoter than other\vise alt l~ough our previous 
knowledge of their space-relations prevents any distortion 
of space itself. 

The drug finally p r o d ~ ~ c o dfaint illusions, chiefly 
ceilings decorated wit11 colored designs, and finally 
sleep. I t  is notenrorthg that the progress of the drug 
took place in stages, there being a continual fl~lctuation 
between loss and recovery of power. 

The conclusion seems to be that amollg the earlier phe- 
nomena produced by Canrcnllabis 11~d icn  the most proniinent 
is a diminution of the power of subjective reaction in sen-
sations, or a decrease of primitive volition. This 
leads to an incapacity for both iuvoluntary artd ~ o l u n -  
tary attention whereby sensatioils are dropped out of con- 
sciousness for intervals of tirne. The loss of ponrer of at- 
tention also affects the memories, niakiug them much 
weaker ; this leads to an over-estimation of the remote- 
ness of past events although time is not directly over- 
estimated. The decrease of volitional power leads to an 
over estimation of the remoteness of objects fi.o;n the per- 
son, since to reach them weald require more effort than 
usual. 

Finally, let me suggest some limes of esperirnent to be 
performed before and during the inii~ience of hemp : 1st. 
the rate of voluntary tapping to test tllo effect on simple 
voluntary movements; 2ud. grapllic records ol the time of 
fluctuation of sonle sound, to determine t8he periods of 
fluctuation of attention : 3rd. esti~nat~ion and record of one 
second of time ; 4th. experiments ou will-timu. Owiug to 
disagreeable after-effects of the drug on niy ovgauisrn 1 
shall probably be prec1uded:for some ti?ne,from c'rryiag out 
these experiments myself. 
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SCIENCEIN THE SCHOOLS.--AREPLY. 

Sczence of Sept. 29 contains au article by Professor 
Chapin discrediting the 1 alue of soientific instruction be- 
low the High School, and questioning the ~i~isclom01 
placing such instruction in the grammar and primary 
grades. Several eviclent inisconceptioils in the mind of 
the writer bo t l~  as to the nature aud value of such science 
work impel me to reply. The ~i~isdorn of introducing and 
maintaining in the grades systematic training in the 
sciences, is believed to be made apparent by the follo~ving 
nearly axiomatic statements. 

1st. The prime fun&tion of the school is to educate the 
individual in order that be may be of the greatest servj.ce 
to society in general and hirnself in particular. 

2. A person. has acquired intellectual culture--is edu-
cated-only to the extent that he has learned to use all his 
mental faculties to the best possible advantage, and has 
incidentally obtained some knowledge. To quote from 
most worthy authority, these faculties should be "lilie a 
team, which is qzcick, strong and i n  harness." 

3rd, Real science teaching supplies a training abso-
lutely necessary for conlplete ruental development, vital, 
in many cases, to the highest success of the individual. 

4th. The particular training cannot be said to have 
been ohtainecl generally u ~ d e r  the old regime, as is well 
li-nown by those who have had to deal with the graduate 
of our g1:ammar grade. 

As a teacher oI the natural sciences, who has been try- 
ing for some tiine to determine zclzere, what and l ~ n t um u c h  
such instl.uction should be placed in the grades below the 
l3igll School, allow rile to present briefly the results to be 
accomplished and make some suggestions as to how a 
place may be made for it even in our already over-crowd- 
ed courses. Thorough scientific training, such as may be 
given by skilled teachers, will yield the following re- 
sults: 

1. T h e  c~ l i iua t ion  of tile powers of obse~uation; the ability 
fo ohfain FnowlrdgeJirst hand t l ~ ~ o u g k  llle agency of thesenses. 
This, of itself, brings no special mental ~ i g o r ,  for savages 
are known with sight and smell developed to such an ex- 
tent as to rival that of the beasts about them, and yet 
1~~1lo onecannot appreciate number beyond the fingers of 
hand. Combine such power, however, with a mind well 
trained in other cljrections and you may expect tvonders 
in the trades and professions. 

2. The  p~epara t ion  oJ' ?o8itte?z recos.ds of these ohser~ations 
i n  clear, accurate, corlcise la,tgztage, sz~pplemented 7citlz equally 
clea?. and accurate drazoings. In  this way the quality and 
value of the obser~-ations are to be tested, the facts fixed 
in the memory aud there is supplied a rigid, most vnlu-
able and so sadly needed exercise in the vernacular. 

3. Logical ~easoni?zg 'upon i1tes.e obseruations, the deduction 
of t ruth  and generalization. Logical habits of thought and 
the ahilitj- to generalize, of course, characterize the mind 
of tlle scholar, but  by judicious training they may be de- 
veloped, and even earlier in life than is generally sup-
posed by education. If oue observes closely n bright 
active child of three or four years of age, he will be found 
to be continilally forming judgments and generalizing. 
His conclusions are generally wrong because based upon 
a too limited number of observations. 1 have seen an 
elecen zceeks' old infant make a series of observations, forni 
three identical judgments and then arrive a t  a general 
conclusion. There has been so little in our elementary 
school courses to develop or in any way to call into ac-
tion the reasoning faculties, that this characteristic is 
soon lost sight of. Arithmetic, when properly taught, 
gives a valuable training in clecluctive reasoning. bu t  the 
tendency of even our best texts has been to disregard the 
discipline and render the proc'esses largely mechanical. 

4. Tlze acquisition oJ1 z ~ s f f u l  Fnotoledge. The amount of 
useful iufor~lzation to be obtained from a series of prop-
erly graded science lessons, extending over a period of 
eight or ten years, is by no rneans inconsiderable. A good 
elementary knowledge may be obtained of botany, 2061-
ogg, geology, physiology, physics and chemistry; enough 
for general culture and to enable the pupil to i~ead with 
some intelligence along any or all of these lines in case 
he must now leave school. h child of my acquaintance, 
before he had reachecl the legal school age, could point 
out the parts of a flower, locate tlze principal organs s ~ l d  
bones of his body and could identify a dozen and a half 
of animals by their physical properties. 
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5 .  A 2 0 7 . ~  cf AYotu?~.Associated wit11 a teacher critliusi 
astic in the stlldy of Kature a ~ l d  natural phenomena, 
tl-loroughly i r ~ b u e d  ~ i t ha love of trnth for its own sake, 
the pupil can scarcely fail to catch something of the  
teacher's spirit. A true appreciation, hone\ er, of tlio 
works of the Creator can come only wlien he, by rveaiis of 
scalpel and microscope, if need be, is given au il~sigllt 
into their real beautj, strt~cture, harmony and wonderfirl 
di>ersity. 111this niost irn1)ortant respecat they diifer 
froxxi the works of ~n;m,--the best-  of wllidi MI IS^ be 
viewed from this or that standpoint, in certain lights only 
or fro111 a distance squinted at  throug2i a tin funnel. Ka-
ture niay t l ~ u s  be gi.itan new cllarul for tho pul)il, his 
xalks to ~ ~ n d  f r o ~ n  school, or into the count1 y J ield an 
added pleasure, his hal~piness liils been 1aultipl;ed by a 
factor, tlle value of w'hlch depends ~lpoil  his tcaclie~ and 
hiniself, but which is always greatcr than nriity. He no- 
really 

..Fincls tollgues is i  t~.ccs,hooks i:; i~rook:;,r u n ~ ~ i n j i  
Sermons lu stones, and goocl i n  ever)-thii~g." 

Iris mind engrosseil in the conteinl>lation of a plant, 
animal or pebble,ol.ebble, or :tb~..orhed in the interpretation of 
somenatural phenomenon, has little tirne for evil thoughts. 
He must grow wiser, better and more loviug. 1 carrnot 
agree with Professor Chapin that the collec:t.icon of mi -
lnals ant1 plants nnd, if aecessary, the .'picking tlle~ll to 
pieces" lesselus in any way, the pupils' "regard foil. Ciod's 
creatures." On tlre other hancl, in this way is such re-
gard most certainly clevelolsed and maintail?ed, a bird ill 
the hand being wortli a doscn in the hush. l'llis doe:; 
not imply that the pupil is to i.oxti,,ue his killing ant1 
picking to pieces, and niy experience with boys is i,llat 
those who have acquired the most intimate insigllt into 

the ifisciplino secureit itllil the refreshed minds and 
spirits. 

If i t  is not deemed wise to have daily lessons weekly 
exerciijes of thirt,y minutes tach nlay be given Friday 
afternoons, sorrie of tlle lighter subjects, as spelling, read- 
ing or penmanship giving :yay, Y'ilis exercise may take 
the place each week of some one of the regular studies, 
changing from one to another, so that the loss to any one 
is inlpereeptihle. .Were I in a school where none of these 
luethods co111d be put  into praotiee, I would make the 
~v,vcirlc optioual rl i i t1 give i t  after school hours. 

:It is, perli>~,ps, needless to rexilark that the entire course 
from 1~itltlerg:trten to high school should be unified and 
systeruatized. The obsorvatiout~l sciences should eonie 
.first aud the experin~ental later. A portion only of each 
yertr slloulil be devoted to any one science; zoiilogy, bot- 
any all& geology in the spring and fall, aud physiology, 
chen1isti;y nntl physics in the winter. 

\\.hethcr or not our adncational sjstenls have made the 
failure ascribed to tliom by J'residcnt Elliot, i t  is certain 
that nluch is to be placed to the debit side of the account, 
and i t  is gratifying to teachers of science to learn that 
tho discipline lie prescribes as a remedy, as well as l i~uch 
in addition, is fully covered by genui~re science work. 
Pupils from our schools witti the verbal menlory 
well trained nntl, i f  the sc11or)l is of the best, some literary 
culture, but -the ~najorityare perfect il~lbaciles, as far as 
the use of t1iei.e. perceptive and reasonin$ faculties is con- 
cerned. I n  this 1):~riicular they have gamed but little, if 
any, over their childhood, while wit11 an acquired amount 
of superstition, tiley fall a prey to inlposters, quacks and 
sharps. 9 single one cf the Detroit dailies carries froni 
five to eight paid ndvertisenients of clairvoyants who are 

tlle wonders of Sature  hesitate longest before ~cilnlo~il!j  
destroying any of her forms. 

Instruction in the so-called "Saturn1 Gciciices" is pecu- 
liarly adapted to the lower gmdes. 1. The materials are. 
on every hand, directly associ:~ted with the pupils at  all 
times, and constantly appealing to their intelligence. 2. 
These sciences are, for the lost pt~r t ,  "observational," ancl 
their study adrnirab1)- adapts itself to the ilatural devel- 
opmeut of the child.'^ nlental faculties. 3. Tlle child 
takes a inore a c t i ~ ~ e  interest in everything that has 1)een 
producecl Is?- Plature-that hns '<growed''---and especially 
is this t,rue if the object is "alire." TPi7ere it not for this 
t,he seientijic stady of juclc-knives or hairpins n-oulcl serve 
a pood l)url.)ose. I .  Tho collection of niateri~il takes tlre 

L, A L 

pupil into the open air. 5. Tho snpplies cost nothing be- 
\ ond a few lungs-fz;ll of this luxury, :$ brisli walk, an in-
creased circulation and a healthy (:heel;- glow. (1. The in- 
formation obtained contrib~it~es to the general c~ilture of 
the pupil, is, a t  t,imes, vital to his liay>piness and physical 
~vell-beiug, anct htis the nd~;tntnge, 20 I~i171,of l~ : t~ ing ,in 
certain cases, a money-value aspect. In view of all that 
has been said, I \voulcl place this instnlction not ouly in 
the primary gmdes, but into the kindergarten as \sell- --

I would go a step f~zi,ther and nave the child make :t 

feeble beginning .ivhile he is still tvtteriug about; his 
mother's knees. We is then, in reitlity, more of a suient-
ist than he is given credit for. IYith the true iriductive 
spirit of an original investigator he is discovering, with 
his spoon and ball, the laws of energy a n d  the properties 
of m8tter-a veritable '<ll'e-cvton in petticoats." 

Vide-awake teachers and s~l)erintendents experience 
no insurmomitable obstacle to introducing sorue instruc-
tion of this nature into the alreatly crowc',ed curriculmn. 
The tinie devoted to ot!rer sul~jects niny be shol.tcnet1 by 
a few ininutes each arld hftcen to t h i ~ t y  ~ninut~es securctl 
daily. I t  is confidently believed that the time lost in 
each sul~ject will be more than made up to i t  through 

presumahlr rrli~liing u living upon tlie gullible people of 
t h t ~ teulightened community. Sorrle three weeks ago one 
of them, rrdvertising Lo cure a long list of diseases, includ- 
ing all of a "str8,nge :~nd mysterious nature," mas called 
upon to tre:it a boy fiupposeci to be heicifclrrd. Think of 
it ! In this enlightened age, iiz a state which boastfa of 
its educslioual srsieln and alniost within shouting dis-
tance of its great ariiversity. Upon the stand she atl-
aiitted having no i;no.i~~ledge of ~~ieijiciile, i t  reqilirecl 
the coroner's jury to deter~nine that slle is a "fraud." 

Give science a pl:lce in the grades aloag with the so-
called ':prn.cticii! stutlies" and then sllxll we soon have a 
"survivnl of the fittest," 11'. K. EHESZLR. 
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and, cnlnrgecl. UIILIS e w  Yorli. 
Nao~oillar~2k Co. 1S93. plj. svi, :il&S, figs. 47 1 ,  front-
ispiece. 
TIIL prorriised evisiou of t2li.r n rll ~ L L O Rn n ork has 

jnst ap13eared iii this couulry. lhe  first etlilivn canie out 
in 18k2  anti ihe scconii iu l h85. 1s 5t~teCi iil the preface. 
the boo!; hns been ~ncsrsaseJ by about 150 pages Tlle 
value of the 71 oik hay been Tnrtlier ~ncueased by the in- 
sertioii of cLopious ~efrreiices to ln~poiturit inen~oirs ancl 
papers. 

T l ~ earmngerneiit of the inattci treitted 1s that followed 
111 l>rcvious cthtlol~s, the nnturnl rolatlons of the several 
snbjec,s of 117l1icll iliigLt xeli bate  been brought out by 
all i ~ ~ t r o c S u ~ t o ~ y  of the pllilosop1:icnl c0lassifict~- ~ ~ S C U S S ~ O I I  

tiou of geological pilenolriena proposecl l)y Gilbert. The 
secbtions on the charactels of jocks 1:axe been largely re- 
51st.d and new ancl in lpro~ed i l lus t ia t~o~is  introducc.d. 
'I'lie reprodilced plrotop~.a~>hs of pnrphgritic aacl orbicular 
struc+ture ua pp. 99 and I(il constitute a departure in 
text-boolr illustration v,hich ottght to be adhered to in 


