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Abstract: Information and information technologies are becoming fundamental infrastructures for our mod-
ern society; knowledge on and ability to use them are mandatory for all citizens. Therefore, many countries
are now enhancing their ICT (information and communication technologies) curriculum. In contrast, corre-
sponding curriculum in Japan seems to rag behind them. In this paper, we discuss current ICT education
of advanced countries, and propose both (1) desirable goals for Japan’s ICT education and (2) systematic

school curriculums throughout Japan’s primary and secondary education.
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x®1 %EE (2772 F) OFH Computing DNZE (SCHK [8]

5 %HY)
Table 1 Curriculum for “Computing” in England (from
Ref. [8]).

Key Stage 1 (5 i#%-7 %)

~TNTYALEZDT AT TN L BHEEE, T4V 5V,
S & BT T T LDFEFT T EOTER

—fl .2 70 7T LDV E TNy

% 70 7T AOmEIHEG I L 28R

—TA TN T Y OV, R, R, EBE, RO B L
Hi oL oM T EE LRI, MAEHR, v b EoEM
OFIH, FEZBT 2 RkD D 2

—FREHN T O — {1 70 [F AT O FI

Key Stage 2 (7 i#-11 %)

—REEEHR Y I AL — Y a VEDOREOHER R T L SO S
T LDOFEr, VR, T8y 7 MR E NS WERG 25T TR <
—H%, IR, BUR O, 28Rk 4 e AT DR

—HHEZ 7OV ) X LHEET BT O EER; 7TV T X L%
TUT T LD FER MBI
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Key Stage 3 (11 j%-14 %)
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HCDOF Y54 Y IDRTIA NV OB, ANk ar 5oy
RaYy Y O MEOMRE 50 HLE
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BERMAT 22 L7208, SEETIIEREMmE L LTHA
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2 AATIIVOEKRCS 7Y F 25 2088 CCHL[9] 225 2)
Table 2 CS curriculum policy in Israel (from Ref. [9]).

—CS E— AR ONFEEZFORFD 1 FHTH S
SEEMAICENTRE: 7T XA TR ARIE, Tray X
ML B, VAT L, BV 2V, MgiE et
—BH[LE 5HMOD 2 00T 0T T L FiEIE—fRET CHRE IR
W& FEO ESE T 3 AT T D St CS DM~ L 2 b
WREVEDSE W 2o+ R HHE S0 b

77T L &S WE LR OGRS, TS T ALk
ELTEERDDODWIE, £ ThWH OIEFED 720 5K
BEEONE () LEBRBONEzHMAEGDLEL (Vv /3—kHR)
2ODKRELELTUTTIVINRT T LEHZD;, — D E
FTHREG L B VAT IENORID S B Z L 2 B9

A SN R O FEE E & L) 2 [ R o EER
- INM

—T— ADFTRTOEFIZONWT CS WFeH & s | oL FEE
WX FF AN BRI

—FHH % #Z 2 HEE (BT L) AKX CS HE L%
TWAIZ L% YHET S

K3 A ATTNVOFEE CS 7% 27 L0 Uk [10] 205
ZH)
Table 3 CS curriculum for middle school in Israel (from
Ref. [10]).

--CS OXHEMEN e % FI3E 5

CESHEE - 7L T A ANBEOAR S FIEE L
“HEEOTO ST IV IREIMOSIEICOED BT RS
LDIZTH

~7urT IV RER (TENR) EET, T, BH
N YA R R a3

L 2O0ODBRIBETHAS

SEEDEARN R FE IR D L) RO TS

—FA 7 AR - ALER R A ICIETE S D ET S

2.3 A1XZI)

AATINEEHEL S 70T T Iy 7EHIEN LT
5T ETHILGN TV, KRETTIEICHK [10] % L&D X,
FEOIRE T 05,

A4 AT TV CIE 1970 EE 2 5 F K C Basic SiEIZ L 5
TUT T3 rREOMOBIREIE R L T s, 3
NRTOFKTIE % L, REAFFRILTOEFAIN TV
ofz. 1980 UK MNICHBFTA I ORNEEZ 5720,
A BT BEL TR ZITV, 22 TE LD [9)
WCHDED ) F 2T AIMEONERmEINTVAS, ZTOEH
R 2IRT (ZZWZHIFTwB CS bz, v 7 b
TILEFEoTa s ARt N, 22 TE TR 2 B
TSI A, ENA NG ELT o TWDS),

F7220%, BRIZBITZREROB T RO ZEE D
HERL T0E I LT 2% E LT, HEEIZHFREL
FEDORMERA ) F 2T LORIF2ITH) 2L L L. 20—
BRELT, HER (BET~9%E) OCSH) ¥ 27 L0E
HishsdZEenl)kirhEss, ZoiRit+ER 3 1IR7.

EBEOEKRA ) F 274 GHAR) ITHEEINLEED 2—
W EER 4 1 RY. 3HAMIZAB 20 3 B % 3 4ERIRkTE
THREMBTH S (1 A2 &2 90 KEf).

EIRELT, AAFTVTIECS A F 25 LDHID
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a4 AATINO3HMRA ) F 2T 2060 CCHk[10] 2> 5 EH)
Table 4 Example of 3-units curriculum for Israel high school
(from Ref. [10]).

Fundamentals of CS1/CS2 — &70 75 LADEBTHY, 7
VWIT)ALEZN% TUT T IV 7S5k (i Pascal, Bl
Java) TEIT LTzl

Second Paradigm — 7 L TY XL DR O EFE, G
MEHICEDERB, FELVIBHIRINCS T 747 A,

MIS(Management Information System) 7 & DFfi#
Data Structures — 7 — ¥ i = 5 # L, CS1/CS2 % it

£ 5 KEOD CS AMICKENED G ENLLHE R (6] 75)
Table 5 FEach topics’ % of inclusion in U.S. introductory CS
(from Ref. [6]).

AR 2005 | 2007 | 2009 | 2011 | 2013
TRrI Iy 68% | 55% | 52% | 69% | 81%
T RE g N/A | 62% | 60% | 65% | 78%
fiy B &+ 56% | 55% | 58% | 54% | 55%
N—= R T 60% | 57% | 53% | 49% | 47%
75740 A 46% | 58% | 49% | 46% | 45%
Web [l % 43% | 35% | 38% | 3% | 33%
tF ) T4 14% | 38% | 47% | 35% | 33%

rF—n7ur53v7 | NJA | N/A | 19% | 32% | 42%
T4 AV T b7 | NJA | 47% | 39% | 27% | 23%

F= 7 N—= A 35% | 41% | 39% | 27% | 23%
v b= 21% | 21% | 21% | 21% | 19%
i B[] 1% | 16% | 13% | 16% | 17%
Z DAl 27% | 18% % | 13% | 10%

(2) CS OHERFFITIIARD CS B H VLA
(3)  KEFDHN /BRI R WS 7 a7 T Lk it
(4) WEELMFEII =T 1

& IZHBDLT CS DEMEK L W) RN < 2 5l
E#ET e L CEDTEE LS TR L WvR 5.

2.4 KE

KENCR L TIRE  DIEHIRD S 2 4%, ARHiTIIITHE [10]
REICEDSOWTTEED S,

K O P EEEE I AR I & ICBSE R o b
TEIITH 57280, EPH%BZH‘{‘%J"&W)’CEH@ LWV T b T
Ly, St LA AL BB A TSR IS E
WHRENTEBY, CSTA TH A Y F 27 2R_E, HE KR
AL (6], HBMREDEFEIZLY) INSEFE-FLTY
%. 3 513 CSTA OFRAEICMHZE L T3 CS AM % Hefit
LTWAERIZBWTENEIBON TWILERZERET &
WCHARZAERTH S, ARITHE L T 5 ERITHEREE
CRERI & VIR 13D B DY, TOF T 3 7R R
YRR HEIPHEZTVE I L) AR 5.

EF2Z & - T3 College Board 25385E 3 % AP (Advanced
Placement) 7O 27 I L% Bk TA & 2A 005 (AP 15
TIKRFAFZRIKEFICEE SNS), JEILHERR TR
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i 6 KE® AP CS Principles
»5)
Table 6 Planned contents of U.S. AP CS Principle (from
Ref. [5]).

WZEINDLTEDONE (CHK (5]

FHENERE DK

P1: Connecting Computing — I ¥ ¥ a2 —7 1 » 7 & ADOED
D, av¥a—F4 7OMEE) LOMDY

P2: Creating Computational Artifacts — i Bl %L RoTTu s
T L&D W) FHEOBER, 7T X L EH TR
P3: Abstractlng — T JHEROFRH L mEAL/ T T VAL

P4: Analyzing Probrems and Artifacts — f#EOFHIl; 720 %
T LIBIE; RERET VR 707 7 A0 SRIEL S&RT
P5: Communication — 7' 17 J A0 HYRKE RO % FHT
% B2 IEREICRCER S 5

P6: Collaborating — il A & 5 #l; 153 D 4-1H; FEk RO
TA—=KNY 2 REZ D, TOT T LORERDIZDDL Y a2 —
CSOToDEY FTAFT

1: Creativity — 2 ¥ ¥ o —7 1 ¥ 73R IEE)

2: Abstraction — AL TIEMRMHER & il L EE 42 T 124

3: Data and Information — 7 — % & {F#HIC & ) HIFk % Al H

4: Algorithms — 7NV TV) ALZa v ¥a—7 4 ¥ 7 OREICT

LIga B i LEBRT2DICH S

5: Programming — 7177 I ¥ ZIEMERG, AW 722K,

HFOBIEEZTREL T 5

6: The Internet — 1 ¥ —% v MIAHOA Y Ea—T4 27
2BV TEERFE 2 H )

7: Global Impact — I Y Ea—F 1 ¥ 713 K& R 2>

AP Computer Science A (+ 7Y =7 Mg 7u s J 3
Y7, Silld Java) OAN D HH, 2016 FRKLLREIC A
Computer Science Principles [5] 2545 % 4. Z 4Ll EE% (B
FEEY, SHRNEZD 6 DOEKE CSOTODOE Yy 7
TATT 2 LIRS TVA (KR 6).

FHEME%E (Computational Thinking) [26] &, 707
TIVIZEDBDTIERL, ZITEbILEX &k
fiMat v, Bic7urs I rvrsew) s, APl %
MAEDHLE TLELFEZENITIVE VI A A=V H
D, ENEFH L TRENREERL T VT AL %2 &
W) BIRTZOSENMEibDNS.

KETIIBE, NAR - FERERTOTR 77 3 2 78
JAKEH SR IZEEDP 2SN TBY), £ 2Tl Alice,
AgentSheet, Blocky, Kodu, Scratch 7 &0 L \WEEHER
AL b Tnd, LaL, #hH0% /%
FMEBN 725 72 D BRI 725720 LT, RN GHETIIH T
DT T,

T/, BRICBWTL CSAEV.LIZ#ER R ENRTSE
57, BELCMOBHO—HE L THbi I L,
D720, BRIZOWTHINI LY %255 CS DRFFH
JEDS T Ip o 72 DD RFF o 729 2 TENHR I
DT 5%L, HMEEZREOICCVIRRICH 5.

ol

25 Za—Y—F>2K

ARE TR [2] 123DV T=a—Y—F ¥ FORRE
FLos, FETIEEIEI Y Y a—5 DN Lo
BE LD TIRD o725, 2007 £ 5 O RO
H)FXF 2T LR EonITICCSHBEOXELEHE D,
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KT —2—V—F FORH DT Ok GCHk [2] 225 EH)
Table 7 Organizations for NZ subject “DT” (from Ref. [2]).

£ 9 T 7O Informatics #H R (OTHL [15] 725 FHy)

Table 9 Curriculum for Russian informatics (from Ref. [15]).

DT# | %#/1N% | i | aF HAEEREE — BRSPS % & U
Level 1 =i (16~ 17 %) — Informatics (3 H HIER (Basic & Advanced
144 | CS DEREMBE DRI 5 | Ahi D2IZR). BhRRYEy 7 QRRHELHS

1.45 F AN B AR T 0 T L DG 3 R
146 | ¥ AZ T AN T O T TLOME | 3 i
Level 2
2.44 | CS Ot A7 W& D HLH 4 AR
2.45 GATNHT BHEALETO T T LDKE 3 R
2.46 AN T BHEATETT T T L ORESE 3 A
Level 3
3.44 | CS OO 2 HfR 4 HLER
3.46 Y AT\ B 70T L DS 6 MR

K8 —a2—Y—F FORH DT ® 2012 4EH5HF Uk [2] 25)
Table 8 NZ “DT” statistics for year 2012 (from Ref. [2]).

DT# AN A% | T% | B% | B%
1.44 AR MIRE & 953 32.2 | 383 | 174 | 12.1
1.45 70275 L35 | 2,531 29.2 | 33.6 | 17.7 | 19.6
1.46 717 7 LHESE | 3,865 27.7 | 34.0 | 20.5 | 17.8
2.44 HEA 7R 693 30.0 | 43.3 | 196 | 7.1
2.45 7077 LFE | 1,171 32.2 | 32.2 | 16.3 | 19.3
2.46 707 T LRESE | 1,482 32.0 | 26.9 | 18.1 | 23.2

2011 F2H 727 H 1) ¥ 25 24 DT (Digital Technologies)
WEROEBED 3 FIEIEAS N (R 7).

1 BAZA 10 e (236 + 7 EEE o) T, 120 a—
AL 18~24 B2 EFT L DT, DT ODNFEIZZ D55 5
WTH ), MOFMONELMAGDLEDHITRE Y, #
Bl & o TEEDND R, NERHIIE RN TOHE I &
% Pl 22 DVt L, HHREFAT S EFA R I 2 249 5 L AR —
MO, FHECIRET 2B H S, LNV 1/2T
T 7T ADRERE EREED DN TV D DI FHNED AL
BaEL L LWz 7En, #atE TT& 20N AT,
HED A ONSEN B EFORFE VI H D H S,

R 8 IZ20M4 FOMELRT. d AHDOL 146 13,
B (361,000 N) DB X ZF 6%H 52T 72 8w ) fE R
W27 %, HUHEOFHMIL R T, 28 DT ZH#L2h
V) BRIOE 2 1E TAEGEIC &) BVigaddt (90%) ] [1E
NHZBL (62%) ] THENZE » TRE (45%) ] [#z 6N
LRENERE2S (41%) ] [EHBkIcS b 8%) ] &
o7z (2012 FF D).

2.6 AO>7

RETCIE SO [15] 1S5 &, 037 ORILE MR T 5.
VD 1985 EICT AV TY AL BELa Y a—5 Y
77 V% HWE L72FH Foundations of Informatics 734
9~10 FAEMITICRRE SNz, TONFET VT XLk
ZOFERELTOTOTS IV IR, UV IS
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H# (Basic):

1. TEHO BB R EHLE O &

2. TNVITYRLADFRRBEHRL TN T AL EEZ/H 2 5

3. TNT) AL EFEORIR A IR T X B, AR & B
WML, 1 AT v TTFOETESHTE S

4. BERENRFETT NV TY A LGB E AL CTT Ny 7 TED
5. 2 ¥a—¥%EHKMEFL, EFMEEY I ab—Y gy

6. T— ¥ N— 2L LG

7. F— ¥ OEBLL

8. IV a—FFIHERICBI 2R Rt miEk/ A XV
9. 2 Ya—7ty MIHIZBUT 2 FER N O ZEAR R

H#E (Advanced):

1. CS A HORFIZED X ) IZEBEL TW A D A5

2. B, T A MU, #H], EROT I T) XL

3. VUHEKEESRE, 7— 78/ 57— 5 #k, HlEEEOFH

4. WEBRBCOMIRE (7 A N/ TNy ZE &), MEDER
ik, 7ur g 2030EL

5. 74 VYNF TV 2 b ORI 5, Al (mak
FFOFRLSCEADERK, BNt 7Y =7 oMk E A

6. 5HOI Y Ea— ¥ DR, av¥a—yHlomk, 0S o
HARERE, A 5=y b TV =Y 3 Yok

7.4y VT — L ZOEH - BE, HREEEE, kX T 1,
ICT Vv — VD4 T8 ]

8. F— 7 N— 2D & Lk, Huv)y

9. A ¥a—% FEOFIETIEE, EERE RO, ¥
I 2 b= g VRO EH

10. 7027545475 VOFH, 2 Ea—FEHWir—%
DFI & 53HT DFEER

TR (11~15 #%) — Informatics (X EGEF 3R D 2 5£48)

HEE (h5):

1. TRl E & LCoa vy ¥a—2 LIEH/ T VT XL

N 4 1 A0F ZNISE/ A

2. 1EH/ TV T XL )T NOIERE L

3. B EOMEANL LTROLNL TV T XL BE, HERE
BOIDOT VT X LBSE/FEREES, T T ) XL OKE, G
Pl L%, 1 oD b T r S I v SSHEFOMEICE LT
4. BEROFAAL L AL, ¥ X 271227 — & BHOEA (£,
Fr—NF, FI7, YATITTL)EVT ML AP
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Table 10 3 Goals for informatics educaiton by MEXT Japan.
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Table 11 Proposal: New 3 goals for informatics education.
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Table 12 Informatics part of course of study for middle

school’s technology subject (from Ref. [19]).
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Table 13 Curriculum proposal: Elementary school grades 1-2.

Aarv¥a—7 47 OIFELIFEH

T MR TR G 3 v rREREA LT, s HEYLEO TR
FATERERS 5. TIEASEIET 2 &9 32 B4, BHLZL0
ERDGE, BENEEEX L. (HE)

A FIEETO 5D T NIIONT, REZD L) 4255 Vil
5, PMHZBELE SEELLMT 5 L 2BIEL, fifin
BEZEHI L7 LT OBEEEBLT 5 &) ICTIHEZ AT TS,
(55

B G O 9 ET)

T REF R - N a2d b, REFPHMICH Tz Y
L-VERMERL, EETH. REFLUMIH T Ay L—TD
BEZZTIY, 2L TELILEEEBI %Y. (i

A RFEE LA S DR v = V& ZT Mo Tiidr, TONEE
AR 2. FE O HPERLERIZOWT, WREEH A L 2
hehl, 20%2 25, (HE)

C EWAL RIS B 5 RERE

T ESEREMIC Lo 72 A v = VIOV, ZIFRL o S
RYHA LD X512 2 TG LT 5. KBLO Loz
EHEGED ICEATAT, ZROOREEBI LS. (LiHF)
A REZERHMP O DAy £ =T Z WMo THRAZEE, H
FHWEDEHE L7202 HIT 5. A LHETERANRL X
L= DIIonT, U0 E T 5. (EIEE

® 14 NERE 3 - A FEOFENERE
Table 14 Curriculum proposal: Elementary school grades 3-4.
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Table 15 Curriculum proposal: Elementary school grades 5-6.
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F 16 PEREROFEHNGIRE
Table 16 Curriculum proposal: Middle school.
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Table 17 Curriculum proposal: High school.
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Table 18 Proposal: Advanced course for high school.
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