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Education from a Biological Perspective

Juko Ando

This monograph examines education from the biological perspective of
genetics, brain science, and evolutionary theory, as opposed to pedagogy and
education science as the traditional humanities. The fact that there are genetic
differences in all abilities tends to be viewed as pessimistic, but the fact that there
are people who are genetically superior in any area of performance creates a desire
to learn from them. Genetic individual differences are the source of education. The
similarities in life histories of identical twins show the totality of the influence
of genes on life, and criticize the conventional wisdom that it is the interaction
between heredity and the environment. Significance of the fact that gene transfer
is random is suggested. By analyzing a huge amount of DNA data, it has become
possible to calculate a polygenic score that can explain an individual’s educational
year as an index of intelligence. This suggests that we have entered a new era
where genes can predict life. Together with the recent theory that the brain is a
predictive device, a new vision of evolutionary science of education is presented.
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7209 11T, B MIBULEE L) EAZMIT 28812, 2130 #1L
HmZIREICTAILIITER VI LIZADOW . FRAAEICE X IE
TRIZOLE RN 2TE BB CATEME S ) 37 AOBRIZE 5
T, WRHFR 0 FEWF LATHOBEAE L HEEIIRED L) I ho s
H, £V BEP BB LR —MICEZ 22ME LTo [#EHES]
OREELVIAMEIC R ) D2dh L. £/ VI THOKRFLTIE, FH L1z
WA S, BEEVEWFEEBLCEDIL )AL L% THIZV.

1. RBRBADOEEGERENE

H 5 W BAEMIGEIOMIESIE DNA (FF F ) REER) THbH T i,
ZAEE) BV, BEFOLRERLEIIIHDLnoTh, bk
RN EFE TIL A,

DNA OHRETHE % E 2 HBRICH H TR E G, KBBANORIEH
EW, 7/ AL L TR, FLTCHEIETEEIBTAT VY LARAT
HHLEZTVL, Z0) bLRIAMAOBIEHEEOEZEIZ OV T,
BRI OB KIS L CEIERIIZEO SRS, TEEfZEos—EH [H
50 L TEI O NZE I BIZORED B % | (Turkheimer, 2000) % &9 £ 9
2, NS FF) BBV, FICHEREI~OBEOREL, ¥
COLHPEEDLENTL D 2 &b KRELC50%5 5 60%I12 )5 (Plomin &
Stumm, 2018; Haworth et al., 2010; Tucker-Drob & Briley, 2013; ZHE, 2014).
HEF 2 GO N ERFEEEBE L 2P0 00D, bbb 00—
HIF 5RRBET, H2VIELALEAFRL T BHELLS S 2 0 21K
RELTELTWASZ EIIAALTWED, I TENEZHD THH L
AEL AR 5 Z LIS EI v, KB, RBIRAOBBEMEA
HEMCOHAMCOEHTERVIEEREVWE VW) FEZHP L L)
AT, TOWELERLTTRAMRE, TORIGELZLEZHNE L TWED
L5Th5b.
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BB AR L CE7ATENC RIT T BB ICE T % #amo
% CATHIBE Q) ICHEF o Twb (72 213 Jensen (1969), Herrntein &
Murray (1994), &% (2019) 72 &). HIRBIZ S H#T (Deary, Strand, Smith, &
Fernandes, 2007) (¥d & X 0, AR ESHHAL (Schmidt & Hunter, 2004;
Strenze, 2007), SEfE, BB F a7 & (Gottfredson, 1997; Calvin, et al.,
2017), bILbNIZE > TR % L5 LHESIEE & 4 7% 0 6 b Fi B R4
ERTA=NYA T A BRIBETH LS, FIUIBLTHD ) DIEHIR7Z
5. LHLEDED [HOWRITEIGHEOEENH L] OFE016, Al
RELL DB 50 B REIIC D BB AEYH B, 7oL 2 IS FSEMH
DOEBIRES), FELRE L &S F S F REBOEMIRET, Hama I
Zr=varR)=¥—v 7, W5, fELEITIELSELMET
SN AR SIEE 2 13w ) 12 RIPY, #HHREa 7 A b T
SN2 e BB ERRE, WER T EHIMEO A, F70F
7B E RO 587, BEOHRTRHIED LaViED, KThH, AN
Wiz, BENED), % L CIHAREOASREERM S RAZBE S Tn
BVRRORMOREIINCIEL T, [HI1] MEZ Db O RMHEEY
THEDE, WrLHIIZd [RAFYIh] LZ20llEEE Tob LTS
ZENTE, ZOTRTEIBWTHIEWEAZIFLET L EEZTI W

REICRIZOWEDH L EH L, [ZNTIEIERINHLHE FER
Wl b ] L2TID, HECBIFAEREZME LI LIRS, LI5
ARSI 2 BRI AEDFAEST 52 L 22, HEDPET HHERT
HEZEDPRBITENTVS, HOWBRENICHEENISDENH S L
)z ki, KRAEOBEOHIZ, LORNERS> TATHHS LY ER
N, HEVRL S ADNEETHIEZERT L. AL VEEEY D
FVHAF VL E, FORADME TILEES VAR ZORN T EDZW
AR, HEEY OBNOBEIZH - T, ZOH% £ 3I13HEANS 9
EL72ZAS . Ll bidd &b EHENHY (Homo educans) 7% DT
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(Ando, 2011), L IWZHIHFNOBZMITFTHIZOH T BEAAH L F T
FIFRXEWERDL ) LTHLOHEHFIT, 135, THTHEbo L EFIC
ANEZE)BELAZZLE, FHERED, HBALZY, FlaLEE2L
THITFEIETERARAY =N H . TR EDLYA AT =12
HART A= Ny 2 %5 CnzEs) . LT, AR OLE
TEOBEWZIE, AR EREIONEIC A2 DA TEEZ LTWwWizZ & %
RYIREDE - TBY, [HE] PWEEL W 2WiFEoTwd (5
G, 2003). ZOXIHIZ, WhRBLEHIIBWTYH, BHOHERIYAE
EFEEOHIZHRICHFET 22022, Aclddbot [X<&AHrH] &L
THENVRET .

2. 7/ LDk

HE B BIZOEREE RS ) ZTRICEHTREZ0IE, —EA
DEESIOFEERETH L. [HHWLENIGEENTH L] L3,
ZOHLWLHNOBIEE LT—MHAE L) EZ D hDMBELERL. 20
EEZOEBIEEE R D EREER, Tabbs ) A0Sk
M ([7 7 & genome] &\ k&S, —MEE%E Y I EEERO &K
BEHA L) ICHLPMITENE LIk,

T & e E RO H5ND B DL, HABESLRROL L, ZOA
DT AERP LA EINLZBRTH Y, KRiEo &) L LwmHBLBER
Lo THETHLDOTIE RV LIE, MEMFHERN T ERE L 508
(72 & Z XK - i - 3L, 2010 ®iH, 2019) OiEfT2 L) THS
25, FNTHZEZIIIHEICEZOREN S R 280D, i HEIC
RYOD, F—DF7 ) AxdET5—IERERD E £ ) 7Z2nicihond
ITEOEYUMETH 5.

EHIBAE, RA—IVERAERO & &) 20, S, ThEnizic
FATEAN)—OHERY) 21ToTWh. FN5Id T EREG I % 1
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CITRATHMAERE £ 720, WIhb TR FFEMET
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FARBMHICT L CLZ, ZOMTIE, 5720 056FR2IU, HEREO
o —EBOZEM L 7o RRER A L CRIE S NG,

Y (CANOFET ATy —F—47T) KNS THY YT, %8
OO RVATITE, #E K ZITREICEBOFGBEPZOL
CHERBRICKIELTT, MTE27bWVWATT 2R, T0L &
DOFEEA, FAREFLEDRE) L) ICHAZ V- T 2, Eifi
LT, BBENWI ko T, RALRAAGTOERENGE
bl otz MELHLS hdo7zL, THLRDILAALRIZZ
IHWHTHONZAT, HEHE W) 2, HAEHICETE &
BoThWATTIE, M Lh—ERmCo T2 e, BYoT
X—o>THRELLES, AFT—2D0LF25—DANENTIEFNWT &
FHRNTZY LTT, THOREIEIFHRSIENTERLT, TALM
VR ATLF 2T -G AREDPEVDD, THEBIIROLNLIDD
WX L%oT,, $HRADEIV)IBNT, TITndbe b
BB REERE LT, ZNATo b E, PEA- THATYT L.

K W#EOE, +v =805, M2pEGPEERRo7280 ) h
AICHERL oo TnH L, ZOS5EEo7HEER ST
W) ERS (k) dHDETL, Lo/ ATT LA, HaHEil.
ERSTIFZRALANT, MElbdo7oATIFE, o) L TR
EbHoT, TIFRBLRI EDobe BN TR, EH2 P
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EY F—HICAS7ZATTIFE, EFRTS YIZINIITFETIER
V. N EBEVRAICIEH L ot AT L BRAThRo T
Al FFTBONDLONEER > TV ) OBH o7z AEICHE,
F#HPZo, AF—L-oT0I)ILFaT—DALZERIAZTI
i, EHoLBEEZROTSELNL V), BHIOTWTHEIT
M) ZEDN BT, HHRPLENTH, [ATBEAAHTAD L
2, RATARLEDR, 2OV T EEEDIVURD T, IFEREH
HS AT EEBIES ZRAICH LTS, TRECHZS, MH
72Eh51E, TVOLPHAENLELRATLRAED, FHOVH) T L
EEDLIUGOT. AP, EHRTIRLNE LS
TWIHDT, TIFREIFTIATTA ZLEESLEALTERE
BbA. 127MPESHIH LIzvoTh) ORHHITE, TER
V. TIFRRESTLE) 2T DnHoC,, (HHE),, LAL
ABG RS o7z,

COZFEM LA EHIE, ZADHIT D ORI R I RS T S (E
CEBARTIR WL D ICEDbNS.

Y

K

W L PICBIEIC RS LT LE > T US L2 RV DIZIG LT
LE->T. AZE->2 ) ARV -T, EFALAZERLT, )09
EEIZDHDoBL R T o &ME SN, T, ZALEAENLR kST
(HWE) BRADEY BT TV Lo 72T. b ) fliEs ¢,
WELnrd, WTOFLENFTHOLEE 720, BETE) &
(BZ) 2 THAD, $3T0dhrbE8FLw)n, BRAZWVEREL
IZRZ T

BFEIC o TREDWATIFE, THIFED YICLE5kET 2
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E, BEERICENTE LI - Thh oz, RANBHEILZ L
BoThAT, I ERREIZEDLAR-7:. HEDPERE
MT, HTPEOBENDLLPL. BoTh, fELV, HLWELWID
i, BIZIETTITE, AToWE T, SRoTAKEED, FTOMH
DS TERSTADD > TV OPFEEDEDT, ZOAEDNT
Ak, CONBETELL->TELMDZ ENTET, Zhn
WD ED wbPrAnTITE, KMEE-TE. HEiddbro s
ZODIZERVSTLED. fl2idar =, <27 FFHIL FAaw
AT AT TLT, 290 DILHIET T, HobeEns
FTWVWATT L R AVITFERTLE). T, ZATERTS
PHOWEALT, EHIV)LDIZHA-> TTENTLEHGNEED A
THIFE, ZRICEMAD T, To8ERRTV, A—fFEnS
FTnEw

CITUTRFT7TOFICGT 28R [H253F] Lv)vnnEL
AV, ZABZOHEEIRAETLIEEAD o2 0b Lk,
LA LEND AL TEY HLZZEWEE 3 Z 212 L, Rl Ehe
NASEIRAIZ Sl L 72 L Bk b o THEXTE/2 L %) bt b
LDOTH5A.

LIAWEITO—HTHI YW, AFEEZH72OCREYEZ L
)&, AT RNEHREEIATE, ZITRICVSZFHADT 7 14 —
7vay T TROGFZAATE, AEEEDL VI REEBRW ZHE N EE
g %.

Y TrTA =7 vay TRMUpELTNS L DT TS % L HRER
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Ao TT, BEIZHIINTEDIT UL, N—o THYIZEDN
NTC, I ZRADLILLEFIIN-V o TToNLHFNTED
FTh%L, Y= WVhELHENTHoT, ZADT VWAL
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TY, HEMIPDILRWVITE, £F THRATLZ EP—T/H
F—roTholzk ) RENLT. fif, MTE-760VVATT
PR, BAPT Dol ATT L APEGOHROERNE R, fh
PRI SN T ) @IUET, Mhrbrbizniids, 899
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CHIENTENE, BEDLARSLIELITE, EESNNAD
RolbE) EITHS TPV TELNRT, B> T,
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572002, TobREH->TTo e E5HEE- T, () Zo75
SFTRINEL PRI o TEE W) », KRBk
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DL T, Lo 72b DR, 27 I AT A VRE T TH
AbNT, GETRI TP o72bDNRZTEL.

Y DZE) LIBEBREHSTIIAFYRIZwEY 22T hLKIE YO
Wo 7 BH 2 BB, F LX) REBENmRe &R 5.
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WTEBBEEZRTT, RAD, RANTLER) 2N %
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DT BWIRARD, WEOMG L LD —NOE D OB - TEIRY - B8
OB ERTERICRIT TR A Eo X912, #ait, =7k Thn
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BLELT2EEERENEROMORL VI A A=Y 8N, 2L T%
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VERZ D, FIEHITTRA L —IMEAAEROFED 1E, FSICEELRED
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Al LA LTERLIZI VDS ) H

MEAEHG S —2>OBIZ-BEHTH Y, FICHEHEED I 7 0
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Fig. 3 Student DNA can be used to visualize the flow of students through the high school math curriculum. Columns represent year of
secondary school; rows represent mathematics course sequence ranging from least to most advanced. Width of the rivers connecting
columns proportional to number of students. Shading of rivers represents the average education polygenic score for students in a particular
course in a particular year, ranging from low (orange) to high (blue).
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<. “This book is the amazing trinity of science, literature, and philosophy. Here you
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can find the answers to Paul Gauguin' s famous questions “D’oli venons-nous? Que
sommes-nous? Ou allons-nous? (Where do we come from? What are we? Where are
we going?)” from the perspective of modern behavioral genetics. We come from the Big
Bang and the following molecular and DNA evolution. We are the stochastic interplay
between genes and environment. Today, genetic testing replaces the prophesies of the
ancient oracles. How do we deal with these prophesies by our seemingly free will? You
can find your own answers in this insightful book, which brings genetic literacy that is

really necessary in the genomic era.”
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