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ALL THE STATES SOUTH have of late OF ASD MIDDLE ~ ~ ~ E R I C A  

years shown great solicitude about the condition of the natiorial 
education, but none more so than the Argentine Republic. Dr. J .  
B. Zubiar has just published a little pamphl~ t  entitled " Quelques 
mots sur 1'Instruction dans la Rkpublique Argentiile " (Paris). He 
i s  inspector of the national~chools and training-colleges, and was 
bis country's delegate at the last Paris exhibition and at  the peda- 
gogical congress held on that occasion. Tlie object of his paul- 
-phlet is to show to the civilized world what progress the Argen- 
tine Republic has made since it succeeded in shaking off the 
clerical government of Spain, which had for three centuries held 
it down. The following facts need no comment. In 1810 the 
only places where teaching went on mere a theological college 
a n d  a few schools kept by priests, who taught the young idea 
how to shoot chiefly by means of the cane. In  1888, after fifty 

pears  of independence, there are for the forty million inhabitants 
t w o  universities with three faculties each, 15 colleges, 34 train- 
fag-colleges with 738 professors and 11,365 pupils, 2,263 elemen- 
&myscl~ools with 4,744 teachers and 175,239 pupils (which gives 
an average of 54 to each class only), and, besides, 831 private ele- 
mentary schools with 1,094 teachers and 33,723 pupils, -altogether 
3,227 schools with 234.608 pupils. In  commenting on this report, 
&he Journal of Education, London, states that the great impulse 
to education was given by the law of 1789, and ever since the 
work has rapidly extended. In one gear, 1887-88, there was an 
tincrease of 109 schools, with 1,000 teachers and 27,158 pupils. 

MENTAL SCIENCE. 

A S t u d y  of Movements in Young Children. 

MODERNscience attaches great importance to the study of be- 
ginnings, and such study is quite as promising and interesting in 
the field of mental as of physical facts. Tlie origin and growth 
of human faculty as exemplified in the development of the child 
claims $11 especial importance on account of its very general and 
educational interest. Quite a number of child biographies have 
been written from 611is point of view, and the period has now 
come when special studies of particular lines of development and 
acquisition of faculty are made. A recent stndy by M. Binet 
(Rewce Philosophique, Mat.ch, 1890) deals with the following four 
points: the co-ordination of nlovements in walking, the bilateral 
character of movements, automatism in movements, and re-action 
times. 

The study of how children learn to walk has been confined 
~na i i~ lyto determining the age a t  which independent locomvtion 
begins: this in  the average of a nurnber of infants was found to 
be a t  about eighteen months. I t  varies considerably with the 
health and growth of the child, and also ~v i th  the degree of at-
tention the child gives to the learning of it. M. Binet tells of 
two sisters, the elder of whom learned to walk at  twelve months 
by carefully and persistently leaning on one chair, feeling the 
way to the next, and so on; while the yonnger, who was stronger 
and had every opportunity of learning quickly, made very intense 
hut irregular efforts to walk, and did not succeed until her fif- 
teenth month. This difference of character has beeu maintained, 
the elder heing calm, serious, and not easily distracted, while 
the younger is exuberant, easily distracted, and volatile. The 
origin of the tentative mmvements resulting in walking, Preyer 
regards as insti~lctively inherited, and%] this opinion M. Binet 
concurs. The latter observed in an infant only three weeks old 
alternate nlorenlents of the legs when the child was held with 
the legs free to n~ove, and the soles of the feet were in contact 
with any sribstarlce. Repeated experiments showed that if the 
child mere held with its feet al~ove the ground. no such alter- 
nating movements of the legs occ~irrefl, but as soon as tlre feet 
touched the floor these lnovernents were reflexly excited. This 
seeins to indicate that the n~ovements of walking are instinctive; 
it also indicates that the fact of wallring heing a 1)ower ~ 1 1 i c h  tlie 
child acquires somewhat late does not interfere ivith its instinc- 
tive character. 

If one observes ',he spontaneous, explosive mo\.en~eiits of the 
arms and legs of infants a few weeks old, one will notice a great 
preponderance of bilateral movements; the two ;crms or tlie two 
legs moving together, or, if not quite together, alternatir~g so rap- 
idly as to amount to the sanle thing. Thecontrast in this respect 
between the infant and a child of two or three years is vefy 
marked. Of 57 n~ovements made by an infant one week old, 
only 13 were unilateral, 25 were hilateral, and 23 of the rapidly 
alternating kind. 'L'his tendency towards bilateral movements 
can Ile cibsorved in older children. Rubber tubes were placed i n  
the hands of a three-and-a-ball'-par-o!d child with the request 
that a t  a given signal she should press only one of the tubes. 
The recold showed very frequently that both were pressed, and 
other irrrgularities occurred. In  connection with these move-
ments. M. Einet's attenLion was called to the expression of fear 
in the child when not securely held. This was very evident by 
its crying, which ceased as soon as the child was securely held. 
This occurred before the child had had a fall, and so would sug- 
gest a sort of instinctjive fear of falling,-a fear which does not 
exist wit11 regard to fire. for instance. 

Recent researches have attached great importance to the phe- 
nomena of auto~natism, or the subconscious reception of eensa-
tion, and execution of appropriate movements. In a single child 
such automatism was evident during the first six months of life. 
If the child's hand were open, a light pressure on the thumb suf- 
ticed to make it close, and when closed a stroking of the hack of 
the hand opened it. This succeeded as well whetherthe child was 
awake or asleep, whether the child directed its attention to the 
hand or not. The same automatic faculty comes to the front i n  
many wags. If a child's interest is held towards a certain point, 
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one may slip a key or other object into a child's hand and ha\ e it 
held until the hand opens and the key falls, evidently without the 
child's knowing it. The ease with which a child may be distracted 
i s  well known. A crying child is appeased by drawing its atten- 
tion away from the source of trouble. The case is cited of a child 
much put out by being presented to strangers, hut who at  once 
stopped crying when a match was lit. As soon as the niatcli 
went out, the crying recommenced, and so on, for several min- 
utes. We here see an alternation of the rnental view that would 
'be regarded as abnormal in the adult. The contrast between this 
and the elaborate means necessary to gain mental diversion in 
adult life is certain11 ~tr iking.  

The time of mental acts can be studied in children old enough 
t o  understand what is asked of then]. Ordinary observation 
shows that childlen are slow in~esponding to a stimulus. Actual 
measurements were taken by having children press upon a tube 
a s  ~ o o n  as they heard a sound. The average adult time for this 
re-action is . I4  of a second. Children from Sour to seven years 
old require over half a second to do the same thing. The times, too, 
a re  irregnlar, fro111 a ~ninimurii of one-fifth of a second to a max- 
imum of a second or more, indicating an irregularity in the 
power to  fix the attention upon so artificial a task. Whca the 
time was measured, the curve of contraction was also u ritten. 
This in the adult is a qnick, sudden stroke, occupjing about .34 
of a second. I n  three of the children the movement occupied 
over hall again as much time, and in one child was as long as 
two feconds. This suggested a test of the maxirrium number of 
pressures a child and an adult coold make in a given time. The 
adult rnakes 18 (in an extreme case 27)  in 4 eeconds, while the 
,children averaged only 9 pressares in the same tirne. We have 
thus indic-ated in a variety of wags the gradual development of 
hurnan faculty, as well as the unconscious education we pass 
through in cl~ildhood, and the ineaiis of educat,iorially utilizing 
it. 

The Sensations of Movement 

We are getting to appreciate more and more how inrlch of 
mental life is founded upon the infornlation obtained through the 
contraction ot muscles. The exact detertiiination of hocv this 
knowledge is obtained becomes correspondingly inlportant. A 
recent s:udy by ill. Bloch sheds interesting l ~ g h t  on some phases 
s f  this question (Revue Sciei~tijqzte, 3Iarch 8,  1890). I t  is to be 
obserred at  the outset that ne haxe no direct k~lowledge of the 
nluscular changes produced in the muscles themselves when they 
contract. When \re close the hand, all the sensation is in the 
hand itself, while the muscles whose contlaction biings on the 
movement are farther up in the fore-arm. I t  is, then, from the 
sensations u t  coinples~ion of the skin and the movement of 
joints that n e  obta111 our notions of mcvement. There are in- 
deed certain secondary associative contractions of muscles, coming 
a slight fiact~on of a second after the contraction of the inuccle 
we innervate, that seem to tell us of the realization of the intend- 
ed contract i~n While thus ignorant of the means of nluscular 
contraction, n7e can direct its extent and direction. We can set 
the vocal chords to sing a ceitain note, but in many cases these 
adjustments are simply a series of tentative attempts, and even 
then liable to some considerable errors. For the motions of the 
arms this was tected in the following way. The two leaves of a 
screen standing at  about an angle of eighty degrees to each other 
had their sides covered with ruled paper, and the general prob- 
lem was for the observer in a definite position in front of the 
screen to find with the two arms corresponding places upon the 
two l e a ~ t s  of tlic screen. The movements of the two hands 
were most n e a ~ l y  alike when the morements were nearest to the 
body and near the line of the ejes, although the eyes in these 
experiments were of course closed. The difference in position of 
the two hands is about 1 centimetre in this region; this when the 
$wo hands are niored together. If the one hand is placed, and 
the other iq to find a colresponding position, then the task is 
much more uncertain, and the error larger; the enor  being 5 
centimetres, where it was but 1 centimetre before. If this pro- 
cess depends upon the contraction of muscles, then the error 
should be larger if the one arm is moved passively by an assist-

ant, while the other arm finds the position in which the first was 
placed. An actual test showed that unzer such conditions the 
process is quite as exact as before. This independence between 
the perception of the position of our limbs and the muscular con- 
traction was further shown by placing the wrist of one hand 
through a ring suspended by a rubber band from the top of the 
screen. To find a place low down on the screen, the hand must 
pull against the rubber band, and this should make all the ad- 
justnlents too high; but no such effect occurs. Again, if a 
weiglit of 2 kilograms be attached to either wrist, i t  does not 
change tlie accuracy of the adjustments. Another kind of mus- 
cular sensation was tested by takinrg a number of leaves of a book 
in between the thumb and forefinger of one hand, and finding 
with ilie other an equal number of leates. This error for a small 
number of leaves was about one fifteenth the number of leaves, 
but for a larger number this ratio decreased. I t  makes somgi 
difference whrther the right or the left hand is the judging hand; 
and lor M. Bloch, who is left-handed, the left hand feels lengths 
as larger than equal lengths in the right hand. 

We also have no definite knowledge of the precise t i n ~ e  of a 
muscular contraction. If we attempt to beat time with a 
lnetronome by the rhythmical cont~action of a muscle, we 
imagine that we begin the motion as tlie metronorne beats; but 
in fact ~t i~the end of the inovement that coincides with the beat 
of the metronome, the real contraction preceding it by a consider- 
able fraction ot a hecond. More curiously still, if an impulse is 
sent out a t  t l ~ e  same time to a muscle near the brain (bay, the 
muscles moving the jaws) and to inuscles far away (say, those 
inovini the foot), the impulse will reach the foot later. I f ,  now, 
we keep time with a metronoune 1)g alternately contracting the 
jaw and the foot, then we really begin the movenient of the foot 
earlier than that of the jaw, so that the close of the n~oven~ents  
shall coincide with the sound. 

The intensity of aluecular sensatio~is, 31. Bloch subjected to 
only a very rough test. After inany unsatisfactory modes of 
testing, he used a form of balance, on the short arm of which 
was suspended a constant weight, and along the lung arm of 
which the finger moved. keeping the beam horizontal. The 
finger was placed in a chtain position, and then moved as little 
one way ur tbe otber as wasnecessary to tell that the pressure had 
changed. From this the rdtio of pressures at  the two positions 
was calculated, and found to be about 1: 4.3. In this both the 
muscle sense and the pressure-sense ale used. To rule out the 
former, a brace was placed ahove the beam, so that the weiglit 
pressed against the finger, but the latter need not support it. 
The ratio thus determined was 1:3. The pressure sense was 
eliminated by wrapping thread around the finger. and then the 
sensibility was determined to be 1:2.5, so that both these senses 
contribute to the comnlon result. 

BOOK-REVIEWS. 

A Primer of Pi~onetics. By HENRY SWEET, M.A. New York, 
Pilacmillan. 16". 90 cents. 

THIS work makes use of '' Visible Speech" to teach the ele- 
ments of phonetics, and to denote the analysis of English, French, 
and Gerinan souncls. All the details of "Visible Speech "-its 
organic and phonetic classifications, its terminology, and even 
its symbolic notation-are borrowed in wholesale, in a way that, 
however flattering to the author of the system, cannot be satisfac- 
tory to its students: for Mr. Sweet has made a few modifica- 
tions" of the symbols; and, notwithstanding that these hare been 
repudiated by the author of s'Visible Speech" as not in harmony 
with the fundamtntal principles of his system, they are here in- 
corpolated with ~ t ,  without any indications to distinguish the in- 
novations from the original parts of the scheme. The ' &  Visible 
Speech " riotations should at  least have been shown in comparison 
with the substitutions, so that a student might use the one or the 
other, as his preference might dictate. Without the symbols 
themselves, the objectionable character of the " modifications " 
cannot be made clear; hut the ground of the objections will be 
understood from the statement that the mutual relations of the 


