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| LIEN QUAN CC. CHUNG v

VA MO : 1
KNP & TINH THAI NG YEN

G HOC CO'S NC!
* L& Van Son”,[Nguyén Vin 1/

MOT SO CHI SO CHU'C NANG HE THAN
HOC LU'C CUA HQC SINH TRUN 1

Hoang Thu Soan

; MR R s tisu: 1. M6 ta mét s6 chi sé vé chuc nang
TOM TAT: Nghién ciu dupe tién hanh vor muc A DR tar. ot
hé than kinh: thoi gian phan xa thi gidc- van déng.(TGPX TG-VD) dg”{fls o Cg) ﬁnﬁp’ &
chir s6 nhé dupre, s6 chiv s6 xép ding cta hoc sinh trc{ng fioc Sl b Vi K ,Th,a’,
Nguyén. 2. Xac dinh méi tuong quan gika céc chi s chike néng hg than Kinh voi ket qua cée
mén hoc: toan vé:n ngoai ng va hoc luc cua céc hoc sinh trén. DO two'ng nghufn cu’ulgom
' i ' CS Tinh Thai Nguyén. Thiét ké

. £ Ts yyis Ty Y ) TH
4971 HS ttr 12 dén 16 tudi (I6p dén Iop 9) cua 7 truong wadl il
nghién ciru: mé ta cit ngang. Két qua nghién ctru: TGPX TG-VD don gian va phiic tap,

tri nh& ngin han va khd nang chil y cia HS c6 xu hudng tot hon theo tudi; cdc chirc ning
nay cta hé than kinh & HS thanh phd (TP) tét hon so voi HS mién nui (MN). TGPX TG-Vp
clia HS nam tét hon HS ni; tri nhé ngén han, sy chu y cda da so HS ni tot hon so véi HS
nam to tubi 12 dén 15. Két qua cac mon hgc toén, van, ngoai ng va hoc lirc ctia hoc sinh
¢6 twong quan nghich yéu véi thoi gian PXTG-VD don gian va PXTG-VD phire tap, tuong

quan thudn voi kha nang chi y va tri nhé ngén han. ' :
Tir khéa: Thoi gian phan xa thj gidc-vén dong, trl nhé ngan han, kha ndng chi y

1. DAT VAN PE _ |

Tri tué con ngudi thé hién & céc cAp
dd khac nhau trong sy tong - hep céac hoat
ddng chirc nang cao cap clta hé than kinh,
bao gdm: quan sat, nhan thirc, ¥ thirc, tw
duy, cha vy, tri nhe, v.v... [2). Sy hinh
thanh tri tué c6 sw khac biét Ion & méi giai
doan phat trién cla ca thé va chiu tic
déng ctia nhiéu yéu t6. O Ia tudi THCS tri
tué clia HS ngoai sy chi huy clia yéu t§
than kinh, con duoc diéu khién boi sy
chuyén bién manh mé trong hoat dong cua
hé ndi tiét, do d6 dién bién tam sinh Iy cia
tré rat phtrc tap [3]. Biét dugc nhivng dic
diém d6 sé& rét cé ich cho viéc dinh huéng
giang day, gido duc va rén luyén d& giop
tré phat trién toan dién. V&i mong muén
do, ching téi tién hanh nghién cou nay véi
muc tiéu: 1. M6 td mét s6 chi sé vé chie
néng hé than kinh: TGPX TG-VB don gian
va phic tap, s6 chiz s6 nho duge, sé chiy sé
xép dung cia HS Tinh Thai Nguyén. 2, xsc
dinh méi twong quan gita céc chi s chic

'Bai hoc Y dugc Thai Nguyén

2Hoc vién Quan y

*Tac gia chiu trach nhiém chinh:
Hoang Thu Soan

Email: soanyk@gmail.com

Ngay nhén bai: 5/5/2016

Ngay nhan bai phan bién: 13/5/2016
Ngay chap nhan dang: 24/6/2016

35

- nhw sauy:

oh

néng hé than kinh véi két qué cac mon hoc:
todn, van, ngoai ngi¥ va hoc lyc cda cic HS
trén. | '
2. DOl TUONG VA PHUONG PHAP
NGHIEN clru '
2.1. Doi tweng va thoi gian nghién ciu
Hoc sinh tlr 12 @én 16 tudi (I6p 6 dén
I6p 9) thugc 7 trwong THCS thuge tinh
Tr’xéi Nguyén trong d6: 2196 HS duoc
danh gid TGPXTG-VD (1037 nam, 1159
n); 2775 HS dwo'c danh gia tri nhé ngén
han vé‘ kha nang chii y (1313 nam, 1462
n). Boi tuq_ng dwoc chia thanh 4 nhém,
Ntmém 1: HS dan to¢ Kinh & TP; Nhém 2: HS
dan 19c Kinh & MN. Nhom 3: HS dan toe
:\lou;;? :; ch;l Nhom 4:'HS toc thidu sé khac
e ay, Dao, Cao Lan, Méng, Séan
: gﬂomhém lai dwoc chia thanh 5 16p
4:13,14,15 va 16 tudiy va theo gidi.
b eu"c_hilan loai trie: 10ai nhirng doi
g ‘?29 S0 bénh Iy v& tam than-kinh.
o no’éimgégq;ghién ctru: tir ngm 2010
23. Thiét. ké n
Ngang.
" C& miy v
Chon miy, ¢

tudi (

ghién ciu: mo ta cat

a phwong phap chon méu:
© Mau thuan tign,
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* Chi tiéu nghién ctru va cach xac dinh

- Tudi, gidi, dan toc, diém cac mén hoc
(toan, van, ngoai ngt¥), xép loai hoc lyc (lay
theo s6 diém va cach phan loai theo qui
dinh cla bd Gido dyc va Pao tao).

- TGPX TG-VD duwgc do trén may vi tinh
theo phwong phap cia B6 Cong Huynh va
cong sv [4). , ‘

- Panh gia tri nhé ngan han bang test nhin
nhé 12 chi sb va danh gia sy chu y bang
test s3p xép chir sb 1on xdn theo mo6 hinh
clia Hoc vién Quan Y [1].

* Phuong tién mdy méc s dung trong
nghién ctru

Mau phiéu didu tra, phan mem danh
gla TGPX TG-VD, test danh gla tri nho
ngan han, kha nang chu y, sb diém.
* X ly so liéu: so lieu duoc xtr ly theo
bing phan mém statase 10 va excel.
3. KET QUA NGHIEN cU'U
3.1. Cac chi sé chirc nang hé than kinh

Bang 3.1. TGPX TG-VD don gian (giay) ciia HS, (X % SE)

Tuoi
m 12 (a) 13 (b) 14 (c) 15 (d) 16 (e)
(n=75) (n=116) (n=82) (n=99) (n=24)
. Nam -
Kinh 0,35£0,02*** 0,31%0,01*** 0,31£0,01*** 0,31£0,01*** 0,300,02***
TP “
(1) i (n=55) (n=129) (n=97) (n=112) (n-'22)
038+0,02  0,33:+0,01  0,34£0,01  0,34£0,01. 0,34+ ooz
& (n=52) - (n=50) (n=70) (n=47) (n=31) .
Kinh 2™ 4340,03*** 0,41£0,02*** 0,38+0,01*** 0,440,05*** 0,40:0,03*** -
MN - :
(2) (n=45) (n=68) (n=55) (n=44) (n=38)
- 048:0,05  0,46%0,03  047#0,03  0,41£0,02 . 0,51£0,06
" (n=31) (n=54) (n=44) (n=25) (n=48)
. m
Ning 2™ (50£0,04** 0,45:0,05*** 0,41:0,02*  0,37+0,02  0,41£0,03***
MN -
(3) i (n=38) (n=44) (n=56) (n= 24) (n=51)
P 045004 038:003  042t003 0374002  0,43:0,03
: (n=39 =41 =39 =45 =
Thitt " Nam (n=39) (n=41) (n=39) (n=45) (n=25)
gx 0,3740,02***  0,40£0,02* - 0,40+0,03*** 0,37+0,02*** 0,34%0,03***
khac (n=58) - (n=72) (n=45) (n=47) (n=59)
MN(4) 0,46:0,04  0,42+0,02 0,43£0,04  0440,05  0,40:0,02
 Nam: 2-3(a,b,c,d),2-4(a,c,d,e).3-4(a,b,e)<0,001; 2-3(e),2-4(b),3-4(b,c)<0,05
e Ni: 2-3 va 2-4(b,c.d,e), 3-4(b,e)<0,001; 2-3 va 2-4(a)<0,01; 3-4(a,c,d)<0,05;
p ey Nam: 1-2; 1-3; 1-4(a,b,c,d)<0,001; Nir: 1-2; 1-3; 1-4(a,b,c,d)<0,001

“*»."So sanh p gilra nam va ni cung tuoi, cing nhoém; *<0,05; **<0,01; ***<0,001

clia da sé6 HS nam ngén hon so véi cla

Nhén xét: TGPX TG -VD don gian cua da
HS nir cung tudi.

s6 HS giam déan theo tudi tr 12 dén 16;
clia HS TP ngén hon so véi cia HS MN;
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, - 3ot HS, (X £ §E) .
Bang 3.2, TGPX TG-VD phirc tap (9iay) 78 = —
- 15(d) 16(e)
il e (=99  (n=2d)
Nam 0TS 0421001 040,017 0,38%0,09ew
Kinh 0,43£0,01** 0,430,01 . o n=112) 23—
—_— - n=
PO g (0=55) Dats 048:001 0442001 0434003
0,50£0,02 0,4610,01 Rdc it —7
R
Kinh  Nam 0.66+0.08*** 0,55:0,03** 0,48£0,02*** 0,52+0,03 0.4910,03*_":
i ] (n—._-'45) (n=68) (n=55) (n=44) (n=38)
@ N® ) cei004 0652006 0641003 0635005 062006
< (n=31) (n=54) (n=44) (n=25) (n=48)
Nung Nam 0,83£0,20**  0,5740,03* 0,61¢0,05  0,62+0,07 0.5210.021’:
by _ (n=38) (n=44) (n=56) (n=24) (n=51)
B N® 661007 0541005 0616005 0624006  0.59:0,03
Thigu (n=39) (n=41) (n=39) (n=45) (n=25)
sé aM 0,8620,23***  0,58:0,05 0,63:0,07*** 0,53+0,04***  0,53+0,06*
khac NG (n=58) (n=72) (n=45) (n=47) (n=59)
MN@4) " 0732007 0584002 0494002  058:0,06  0,500,02

Nam: 2-3;2-4 (ab,c,de)<0,001; 3-4(a,b,cd,e)>0,05
P Nip:  12,1-3;1-4 (ab,c,d)<0,001; 3-4 (ab,c,d,e)>0,05

P 1p-

Nam: 1-2; 1-3; 1-4(a,b,¢,d)<0,001; Niv 1-2; 1-3: 1-4(a,b,c,d,e)<0,001
MN

“*": So sanh p gitra nam va ni cling tuoi, cing nhém; *<0,05: **<0,01; ***<0,001

Béng 3.3. S6 chi¥ s nh¢ dwoc ciia HS theo test nhé 12 chi sb (7(- + SD)

Tuoi
m e e 14(c) 15(d) 16(e)

: (n=113) (n=160) (n=130 =
Kinh  Nam ) (n=146) (n=29)
P — 8&”%’;)5 8'?1*12'73" 915£221* 9984224 093228
=i n= (n=138 = =
Chissa e ot 9 : 89 0-20)
el 52t2, 914220 10,2141,85  10,11+1,89
Kinh  Nam (1261 (n=77) (n=52) (n=32)
6,25+1,87*  7,2641,65 7 ”
o (0=53)  (n=77) 22217 7401209 ,1941,97
{ 2 5 n=5 =
Q= Ne o rods Toen 94 ) (n=51) (n=44)
(n=39) =63 B074125 8274215 304226
Nung Nam 99 (n=49 (=28 =
- 6,3642,33" 7324145 ¢ ) (n=56)
e (=43 (n=b2) ,7?:&1,83** 7.1242,10%  7,7141,88
3 N- = n:G = = ? el |
(3) ¥ 7794242 6,8311,81 7704 20; (n=32) (n=65)

« & = = 8,
Thieu Koo (n=43) (n=54) e 41+1,97 7,65+1,86

7. %k ) = =
Kbae 5’8611:5';4 L0727 6764191 7(8ns:28 33 S
MNa4 Niv B(Q_J, ; il (n=46) T Sl
(4) 851,97  6,65+1 50 758%1 17 (n=56) (n=68)
Pmn Nam: 2-3; 2-4; 3-4(a,b,cd,e)>0 05; N (_',,.' 53 7,70£2,17 7,9041,76
—— "W 23, 24; A

Nam: 1-2, 1-3, 1-4(a,b.c,d,e)<0,001

b,c,d,e)>0,05;
P TP-MN NG 1-2, 1‘4(a:brcldle)v1 g

'3(b,c,d,e)<0'001; 1

P anh p gilra nam va ni g o=
Sosanhpg a N cung tuoi, CUng nhém; *
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TGPX TG-VD phirc tap clia da s6 HS
giam dan theo tudi. Chi s6 nay clia HS ¢ TP
ngén hon so v&i ciia HS & MN; clia da s6
HS nam ngan hon so véi cha HS nlr
(bang 3.2).

Kha ning nhé chir sb clia cac HS ¢
xu huong ting dan theo tudi. O MN
khéng co st khac biét vé kha nang nhé
clia ca HS nam va HS ni¥ clng tudi gitra

cac nhom (p>0,05). HS TP cé kha ndng
nhé duoc sé chi s6 nhiéu hon so voi HS
& MN. HS ni¥ nguoi Kinh TP & tudi 13, 14
va da s& HS ni¥ MN tudi 12-15 nhé dugc
& chi s nhidu hon so véi HS nam clng
khu vue (bang 3.3).

Bang 3.4. S6 chiz s6 xép dung clia HS theo test sap xép chi s0 16n xgn (X +SD)

P TP-MN Niv:

N 12 (a) 13 (b) 14 (c) 15 (d) 16 (¢)
ik Nam (n=113) (n=160) (n=130) (n=146) (n=29)
e 17268560  18,45:541* 19,8744,36 21,34%4,74  20,86:4,76
e (n=174) (n=138) (n=169) (n=28)
17.2545,92  19,861523  19,57+516 20,77+551 22,21+4,46
Kint ' Nam (n=55) (n=61) (n=77) (n=52) (n=32)
iy 15,5645,00* 16,69+4,83 15,6545,55* 15,87+5,58* 17,0315,64
2) N (n=53) (n=77) (n=58) (n=51) (n=44)
14713520 16,014397 17,45¢4,15 17,73+2,25 19,23+3,95
3 (n=39) (n=63) (n=49) n=28 n=56
N;I’r:'-" Nam o o14572* 16,43t4,41* 16,7616,49*" 16,1(115,0)8** 18,536:4,;1
3) N (n=43) (n=52) (n=60) (n=32) (n=65)
17.43+7.04  17,674426 18,82+4,91 18,13:2,62 19,75:3,70
,, (n=43) (n=54) (n=46) =48 n=32
sg:‘::c Nam o 204514*  16,5414,44* 16,65+4,94** 17,(17:5,)18 17,25’914,2;0
N e (n=66) (n=78) (n=46) (n=56) (n=68)
16,06+7,04  16,12:4,46  17,20:4,21  18,15:3,72 19,66+4,60
puwn Nam: 2-3;2-4; 3-4(a,b,c,d,e)>0,05 Nir: 2-3; 2-4, 3-4(a,b,c,d,e)>0,05
Nam: 1-2;1-3; 1-4(a,b,c,d,e)<0,001

1-2; 1-3(a)<0,05; 1-4(a) < 0,01; 1-2; 1-3; 1-4(b,c,d,e)<0,001

=, S0 sanh p gira ham va nlr cling tudi, cing nhoém; *<0,05; **<0,01; ***<0,001

Nhan xét: sb chir sb HS xép ding tang
din theo tudi. HS & TP co kha nang xép
dang sé chir s nhiéu hon so véi HS & MN.
Da sb HS nr ¢6 xu hwdng xép dugc ding
nhidu chi¥ s6 hon so véi HS nam.

3.2. Méi liéen quan giira TGPX TG-VD
voi két qua cac mon hoc, hoce lwe, kha
ning cha y, tri nhé ngan han

Bang 3.5. Méi lién quan gitta TGPX TG-VD voi kha nang cha v, tri nh& ngan han, két
qua cac moén hoc (toan, van, ngoai ngi¥) va hoc lywc cia HS

Chisé Khanang Trinhé Toan Van Ngoai Hoc
Yéu té lien qua chay ngan han ngt  lwe
TGPX TG-VD r
041 012¢  043* -0,14*  0,19* -017*
don gian g Bl 9:48 0.7
TGPX TG-VD r
0410*  -042*  -0,10* -011* -0,47* -0,13*
SR taB 11 0,17 0,13

u*n: p < 0'05
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Nhan xét: TGPX TG-vb don gian va
TGPX TG-VD phuc tap co tuvong quan
nghich yéu voi kha nang chd ¥, tri nho

Bang 3.6. Méi lién quan gitra k
cac mén hoc (toan, van,

Yéu td lién quan

Tri nhé ngan han

Khanang chuy

tri nh& ngan

Nhan xét: kha nang chu y,
huan véi cac

han c6 méi tuwong quan t

4. BAN LUAN
4.1. Dic diém mot sé chirc nang

hé than kinh
- Phan xa thj giac-v
hién co ban trong phuong thic dap trng
do bd véi tac dong cia mdi trudong,
6 nhét dinh sy hoan
thién vé chirc nang va tinb linh hoat cla
hé than kinh. Két qua ¢ bang 3.1 va 3.2
cho thady TGPX TG-VD don gian ciing
nhw PXTG-VD phuc tap cia HS rut ngén
dan (tot dan) theo tudi (tr 12 dén 16 tudi).
HS & TP ¢6 TGPX TG nhanh hon

an dong la loai biéu

clua n
phan anh & muc d

trén phu hop voi cac nghién ctu cua mot
sb tac gia trudc day [4],[5].[6] va pht hop
véi quy luat phat tridn, hoan thién cau
trac-chtrc nadng clua hé thin kinh trung
wong. Theo nhiéu nha nghién ctru [71,09]
do qua trinh “cat tia” than kinh trong ndo
bo, tré dén khoang 10 tudi thi sy hinh
thanh cac synap moi sé can bang véi s
thoai héa. Dén 11-12 tudi, ndo bé ciia tre
hoan thin v& cau truc, khdi chét trdng (sw
myelin hoa) tang dan t&i nam 20 tudi va
sau do 6n dinh.

_ Cac HS TP co sb chir s6 xép ding
nhidu hon (bang 3.3), thé hién cé kha
nang chu y va linh hoat hon so v&i cac HS
MN. Didu nay cé thé do cac HS TP da
duoc tiép xuc voi cac ngudn théng tin
nhidu hon, hodc da gap cac bai tap twong
t nhu cac test danh gia trén mang... nén
tré biét dinh hudng gidi quyét bai danh gia
nhanh hon so véi HS MN. Ké&t qua nghién

(ngén
hon) so véi HS & MN. Cac két qua néu

ha nang cha ¥, tri nh
ngoai ng®

oc (toan, van, nge-

qua

s ngén han Vo1 ket

) va hoc e cU2 HS

mén hoc (toan, van, ngoai ngir) va I

lgc (p<0,05)-

phu hop voi ly' thuy:-
gia tang chi so thént
khi co sw thay ddi 16m:
xa héi: nhw su
truyén hinh, tro

ciru cua chung toi
higu (ng Flynn (¥
minh theo thoi gian)
v& méi treong van héa -
gia ting cla phim anh,
choi

video va may tinh...[8).

. Két qua & bang 3.4 cho t
nang nho chiv sb cla HS c6 xu huéng
ting dén theo tudi. Trong cung khu vyc
MN kha nang nhé ch sé & da s HS
khéng c6 sy khac biét theo dan toc,

hay kha

" nhung HS & TP ¢b khad nang nh& dugc

nhiéu ch@ sé hon rd rét so voi HS & MN
(p<,0,05-‘0.,001). Két qua nghién clru cua
;r;?f dtéol ;hushcy;? vé’f cac nghién clru
phat triér): vé]’[trg ;?éphy hQ’P i (']Ui lu?F
e et
H i tué a dat den murc phat
trién hoan chinh, nhan thic tré nén co ké
h?ach, trinh tw va hoan thién hon, tri nhe
ga]n c6 tinh t& chirc va duworc dié’u chinh
P £ » 5
Chc.cta;‘c;:1 két qua'tUj bang 3.3 va 3.4 con
ol iésl!'chu Yy va tri nhé ngén han
2 DiéSaC‘HS'naT kém hon so v-c'ﬁ
day thi.. Da sg ?:Zi: ?réhgeél'ié’n S
o o S | o giai do
dént;(::lﬁlaa :: dﬁgy‘Ehi hoan toan, néf:nh:);
SR déy-t:igrlnt:f;nd?, ;wkcf'ng déi 6n dinh.
Srhoat €0 dai hon, né
i (%ti f:;g manh cla hé ng tiét ;é [:fﬂ
HiAA Kinh, hoat ddng cao c4p ciia hg
» 1am tre khé [am chy duo’cuiér:ﬁ
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xdc, hanh vi, d& mét binh tinh... Mt so
nghién ctru trede day cho rang thuong bé
gai trwdng thanh nhanh hon, co sy phat
tridn nhan thirc sém hon cac bé trai.
Nhung khi két thac tudi day thi, nhan thre
clia nam gidi lai phat huy tang cao hon so
v&i n [9].
4.2. Méi lién quan cuta phan xa thi giac-
van déng véi két qua cac mén hoc, xép
loai hoc luwe, kha nang cha y va tri nh&
ngan han

Kha nang chd y va thoi gian dap ing
phan xa ctia con ngudi phy thude vao rat
nhidu yéu t& nhw mrc do lam quen voi
phan xa va hoan canh gay ra phan xa, sy
tap trung chu y... Két qua trong nghién
clru clia ching toi cho thay kha ndng chu
y ctia tré ty [& thuén véi hoc lwe, tirc kha
nang chu y cang cao thi hoc lirc cang tot.
Nghién clru cua cac tac gia nudc ngoai
déu xac nhan téc doé xtr ly théng tin tang
theo tudi va lam phét trién nhan thirc [7].
Nhung két qua clia ching i & bang 3.6
lai cho thay, thoi gian PXTG-VD don gian
va phuc tap cia HS co twong quan
nghich yéu véi kha nang cha y, tri nhé
ngén han va két qué hoc cac mén toan,
van, ngoai nglr va hec lyc. Diéu nay co
ngha la khéng phai tré c6 hoc lyc tot 1a
phai c6 phan xa tot. Thuc vay, sy tac
dong phong pht ciia luong thong tin méi
la v& cac méi quan hé tr mdi truong
séng, cung sy phat trién manh vé thé chat
& giai doan nay khién sy cha y cta tré b
sao nhang. Hon nira, sy chd ¥ cta tré ¢
Ira tudi THCS mang ndng y thich chi
quan, mon hoc nao thich thi ch y, khdng
thich thi xao lang. Diéu nay can cé cac
nghién clru sau hon.
5. KET LUAN
- TGPX TG-VD don gian va phirc tap, tri
nhé ngin han va kha nang chd y cua HS
c6 xu hudng tdt hon theo tudi; cac chirc
nang nay cla hé than kinh & HS thanh
phd tbt hon so véi HS mien ndi. TGPX
TG-VD clia HS nam tét hon HS ni; tri
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nhé& ngén han, sy chi y cia da sé‘HS ni
16t hon so véi HS nam tir tudi 12 den 15.

_ Két qua mon cac hoc toan, van,
ngoai ngl va hoc luc ctta hoc sinh ¢0
twong quan nghich yéu voi thoi gian
PXTG-VD don gian va PXTG-VD phirc
tap, twong quan thuan véi kha nang cha y
va tri nhé ngén han.
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SUMMARY

STUDY SOME INDICATORS FUNCTION OF NERVOUS SYSTEM AND RELATIC:. —IP
BETWEEN RESULT LEARNING OF STUDENT IN HIGH SCHOOL IN THAL &t N

Hoang Thu Soan', Le Van Sonz,‘ Nguyen ‘i - ﬂ
"Thai Nguyen University of Medicine and Phar: .y,
2\iietnam Military Medical Uriiv 'ty

This research in order to: some characteristics of reflection of light-active, shc:, ~m
memory, attention and relationship between result learning, math, literature, - ign
language of student in hight school in Thai Nguyen city. Object and Method: ( .~ :s-
sectional descriptive study. Sudy include 12-16 years old of 7 school in Thai Nguyc iy
Result: Time of reflection of light-active, short-term memory and attention of sii:znts
have trend to decrease (better) with age. All result test of students in urban better ri:an
students in rural. Time of reflection of light-active of male students better than feirale
students. The mass female students had short-term memory and aftention of better ihan
male students from 12 to 15 years old. Learning outcomes is negative correlation with
time of reflection of light-active, but It is positive correlation attention and visual short-
term memory.

Keywords: Time of reflection of light-active simple, short-term memory, attention.
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