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Computer Science Field Guide

Abstract:

The ”Computer Science Field Guide” is an online education site for teaching CS for high school students in
New Zealand. It has 15 topics including algorithms and artificial intelligence. Each topic is constructed by
texts, movies, interactive contents and links. The ”CS Unplugged” is fully used in each topic. We translated
its texts and interactive contents on the Japanese site. In this article, we will report Computer Science Filed

2,d)

Guide and its Japanese site.
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COMPUTER SCIENCE FIELD GUIDE BETA  CHAPTERS ~

WELCOME!

The "Computer Science Field Guide" is an online interactive resource for high school students

learning about computer science.
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K1 =a—I—FVRIIBIFDERDHY F 2T LB (Computing / Digital Technologies)

(Level 1)
91070 Demonstrate understanding of basic concepts of information management
91071 Implement basic procedures to produce a specified digital information outcome
91072 Demonstrate understanding of basic concepts of digital media
91073 Implement basic procedures to produce a specified digital media outcome
91074 Demonstrate understanding of basic concepts from computer science
91075 Construct a plan for a basic computer program for a specified task
91076 Construct a basic computer program for a specified task
91077 Demonstrate understanding of basic concepts used in the design and construction of electronic environments
91078 Implement basic interfacing procedures in a specified electronic environment
91079 Implement basic techniques in constructing a specified electronic and embedded system
91080 Demonstrate understanding of the common components of basic digital infrastructures
91081 Implement basic procedures for servicing a personal computer system
(Level 2)
91367 Demonstrate understanding of advanced concepts relating to managing shared information within information systems
91368 Implement advanced procedures to produce a specified digital information outcome with dynamically linked data
91369 Demonstrate understanding of advanced concepts of digital media
91370 Implement advanced procedures to produce a specified digital media outcome
91371 Demonstrate understanding of advanced concepts from computer science
91372 Construct a plan for an advanced computer program for a specified task
91373 Construct an advanced computer program for a specified task
91374 Demonstrate understanding of advanced concepts used in the construction of electronic environments
91375 Implement advanced interfacing procedures in a specified electronic environment
91376 Implement advanced techniques in constructing a specified advanced electronic and embedded system
91377 Demonstrate understanding of local area network technologies
91378 Implement procedures for administering a local area network
(Level 3)
91632 Demonstrate understanding of complex concepts of information systems in an organisation
91633 Implement complex procedures to develop a relational database embedded in a specified digital outcome
91634 Demonstrate understanding of complex concepts of digital media
91635 Implement complex procedures to produce a specified digital media outcome
91636 Demonstrate understanding of areas of computer science
91637 Develop a complex computer program for a specified task
91638 Demonstrate understanding of complex concepts used in the design and construction of electronic environments
91639 Implement complex interfacing procedures in a specified electronic environment
91640 Implement complex techniques in constructing a specified complex electronic and embedded system
91641 Demonstrate understanding of wide area network technologies
91642 Implement procedures for administering a wide area network
Y IRIHE DN TN B, B L 2%, EEDBRE R C M & UT 2 I DE

B 2127 )V 3) ALADHEDEH 2 /mRT, ZOFETIET IV ERU, A=Y —A VA =T 2 —ADiE & BEN 2 KR
TV ZALOFE UT, wAIC TREHHT 3 ADZENTN TE2L5IZLTV,

PEDS HIECHMDOARZ Y ) BREROHE D ) 2FDOT N TY XL (Algorithms) Tlk, RO XEHEED
TV LY —FRFIREHR L LT, #53\%?0)&5 FEE A IV TV EMAN, GEREY =T VT
AT IV T ALEMES ZIFTEEERICHMEELITADZ ZEMIZHIROENZ DAL TN,
LEBATEDLLDIR->TVD, 3FEDI—Y—o & —7 £ —A (Human Computer In-

FNTHHENT 4 FEEOY — NOREZ IR TE 54V teraction) Tldk, BERIZIRA LREIEFEL TV & EITFiRT
SAvAVFVYRHY, 2w I UTHEITTEHILETH RRREZ BN L TORIGER ﬁﬂ?&}ifﬁx RETRNE
CBOT—2 2 M0BEZ25ATEH, TVTY XAIZE-> EOANV AR E %, ﬁuéﬁ’mﬁ/7f VTV &l
THENED Z L2 RBRTE 2L D128 2T VS, S ZLTHERTED LSIZLT VD,

BEONBIFIRD LD ITR->T VD, 4O T T IV 7 EE (Programming languages) T

1 #EODE A (Introduction) T HHRBIEE ZIEH%E I&. Python ®Y > TV & HWEHZ 7075 L% HHL




xR 3 HEERY A b O

=AMV N
1 Introduction ECYN
2 Algorithms TIY XL

AP - VA =T x—A
05 IV IEE

3 Human Computer Interaction

4 Programming languages

5 Data representation T— AR

6 Coding Introduction R b A

7 Compression coding JERERF Ak

8 Encryption coding W5/ 51k

9 Error control coding Y HIEHRF Sk
10 Artificial Intelligence AT K188
11 Complexity and tractability #HEE & G A REM:
12 Formal languages WA Sk

AVEa—R—T5T7 14V
aAv¥a—&—vEvay

13 Computer graphics

14 Computer vision

15 Network communication pro-
tocols

VI U7 T#

ok

16 Software engineering

17 Appendices

A

oy NT—Z#@ETE han

COMPUTER SCIENCE FIELD GUIDEBETA  CHAPTERS -

2. ALGORITH MS

SECTIONS - ABOUT FEEDBACK

pers create efficient and
hms for the same

B 2 JEEERY A S ol

T 1%, BEWEEDHIE LT MIPS D7 > 7 &AL, M

Sk UT Scratch, Java, JavaScript, C. MATLAB,
LABVIEW 7% ¥ ORI S FEZ /B b’Cb\%

5 #D T — 4 KB (Data representation) Tld, mFD—
Fho, Ry hOBLETT VT 7R h %%%Iﬁf‘%é NP
ZRUZB, AV —ZOXFI—RELEY hDUTT
KEINTVDH I L2RU, 2K EHEHEDOEA RGBT

MEWMHBL AR L] 201448 H

BERXN TV Z e 2IHHELTHS

6 EDORFHLAM (Coding Introduction) t&, i< FHDE
AEUT, FefbOE®REHHL T2,

7 BDEMETFE{b (Compression coding) Tlk, CS 7 ¥
77 7 ROBEGERFOBETT v L Y 7 AJEMEE BN U7z
#%. JPEG OETHE, LZIEIZ& DT F 2 MEMEMEN
LT3,

8 DG FRF 5t (Encryption coding) Tldk, A > 41
yavrry THEABSORShe @H%%Eﬁ U 7%,
NEBERGT S Z2HHLTH S,

9 EDFAY) HIHFF 1L (Error control coding) Tl&. CS
TYTI T ROBET/NY T LY bR LK AV
I42aAVT YUY TISBNDF =Y 774y k&K
WKHEETEZLIIIL TS,

10 D AN THIGE (Artificial Intelligence) Tlk, A5 U
<F¥Y bTRHFEZTD ElizaDA Y I AVT UV %
o, FHESAFNES DEHHTZF2—Y V7T A B

ZRAU. B E ABEOBEGRZHHAL TH5,

11 DML & FHE AR (Complexity and tractabil-
ity) Tld, BELCOREMANNIEHEEAY T Oy
TYYTHES LT, SHREOBERZHAL TV,

12 #DF X FFE (Formal languages) Tlk, 7127 F 3
VITOXELT —REE5 2T, ATHWARSHELHE
DHARSFHEDOEVCEHHIL &, BT HREOFHHEONEE
ERERTHRETS AV I vav Ty, ZMOAR
REA -V N VOREBEZER LBV OLMATEIDIAY T
AV AV TV ICEoTRATHOBEZ DY P T <@
HLTW5,

BEOIAVEa—RT T 712 A (Computer graph-
ics) Cld. 3 ¥R B % [l oD ZE ] b TXEEI 2 [ml#E T
F2AVIAYAVT YR, R AT HTHERZ
WMNTBZET, 3DDAVYKEaAa—RT T T4 I A%H
HLTWd,

MEDOIYE21—4—E Y 3 (Computer vision) T

U ZEGOREE. A ADOBRE L OH
%mb&FE\ﬁ%ﬁ@ﬁﬁmiﬁ%a@fﬁ%bfwéo

15 #EDFy N7 —25@F 71k 3)V (Network commu-
nication protocols) I fE§i& L TH 5,

16 DY 7 b Y =7 L% (Software engineering) T,
[N=RDx7/OS/V 7 v xT/a—H—] &> EE
MEEEBAL 2%, V7 N 27RO AR ZOHT
TONdY 7077 ANDEENE, PDCA YA 7%
EEBPL TN,

17 D8k (Appendices) Tld, FEEEXHII A VN —,
BMOA VAN —IVIGE SBROGHEZR EDW NI NT
W,



4.2 WEMARAVSAvAVFUY

FVIA4 v aAYF YV IEHTMLS & JavaScript THERK
INTEY, AVEAR)—RENOTOT T IV ITHIER
REFEEPHL LTS, K312, V=T 7DOT7NITY)
ALFHTHES 2D, FERRRTABM O ZRT,
COEMTIE, HEIZEBVWTHZ5E YT ATRTADIL
WY, 2T ONEIEGHD LT, T— X DR/
EIFO¥HEFO LN TES,

4.3 BEEYA b~ADYVY

FVELSFATHLZWFEEEFIZIE, Further Reading &
UTSEXPBEEY 1 bADY V7B EA I TWD,
4 ZEEERAD) VB %R,

2.6. FURTHER READING
2.6.1. USEFUL LINKS

« G5 Unplugged Searching algorithms
+ €5 Unplugged Sorting algorithms

« Sorting Algorithms Visualisations shows several dif
« Beginners Guide to Big O Notation

4 BIEY A hADY v o4l

4.4 BERE

WEERR DY & GoogleDrive ETERR L 2~ —2 T v
Fdik %, Python S0 R¥ 2 A Y MR Y CTRHIA X
TV 3 Sphinx[8] % VT HTML 229 % TARM
INTWB, ¥ —/3—|F Red Hat Linux ZfH L T3,

5. BAEMY A bDEE
B \SAEH DM %2 8T, AATBEROY A N [7] g%
HED TN S, AR IS EERONE R BIRT 55, =a—

V=5V REHARDEREEN) F 25 LDECDDH L
DDV TIIHR R L ZITD PETH D, AXORERMESE

_7_

MEMHBE S LRI L) 201448 H

. EHNORZEHE 2 F0IlEREE LEEEL TIT> T
%o B 5 I HAGERR D H] % =9,

JVE1—9Y I YR Tr—ILRHrR

b7 W (M) COYTREDNT

Algorithms
AZa- <
HUwic

2. P X La(Algorithm)
b= DFIN Camy A

F0FS=VIRR
FSER
BE{LOEE
R
RS

RO ARt
AT

R W
ERAER
Jvea-59501
PLE
JvEa-5EIay
Fwho-070R3
n

YIROIPIY
#
5&2LRTHD

£ TEDESIETEM B8FRT, FLITULLABEDATUET.

FLIVALI, REHPTRETERETT. LLS0E, YIRIIFRAESHRENAL, I5-04LT
O SLEFSMILYSHSTT.

PLIVALIEDVTHRTH ~EMERBHC LR, RUBBCHL TERSARESTILIUILTE
BIThEE, FO350CINIBDEEATIRSMC &V, EVSTETT.

ENBAT, BFOPLIVALEBSERTHELS - -

(widget)

Bogosort l‘“'j ‘h} )]
B ullllll.lllul“l..l
enctonsort 800 ll"llnl Illnlll“.l

B 5 HAMY A b

AU aAVT Y OHRGERIZEFEDD &Y P
HED—ERE UTHEEZTO>TVD, B6 & 7ICHAGE
LU 7 B il % =9,

H—r ilhlol’lohlhll'.l" @

wor oMl Hllol”"“'l"llb @

s o l’l)llolnll‘ "“I"o @

btw =t .oo”’illl'”"lll“ll“l @
Uty

6 BIERUZaryFrYEmp (V—F4>7)

HARGERD Y A MIEBDORT VT4 7 AV N—=3EFH
UTIE%T 22 24E LT, QM9 £\ > Wiki % F
FAUTHEE L /-, H—/3—D 0S 13 FreeBSD9.1 TH 3,

ARXDOXFIE, FEFEIK O %2 Web 72 73 ETREY
M2 THATL. QUM OfFEMEH TR % RS E



MERBE S RIT L] 2014458 A

/2. CS 74—V RAA RAKDVHELERLETHDZ L
T Mo, BARDERIBRICHER A Y S Y aAVF UV
DVTDT A= RNV 7 2{FoTELY, RICARLT
HomEsm ok WBAYIAYAVTUVIZOWTIE, HEADY 7 MY
on TR [20] 2TV 2V EEZ TN,
0 8RR
0%
o0 ¥ HE AR MEMEEM e (REHE (C)
BT — b [14, 7, 10, 14] .
R 25350214) DA% ZF TN ET,
FEEE: 424 km
Rk RITTEEHT! ‘
(3 100 200 300- km %%iﬁk
[1]  Tim Bell, Ian H. Witten, Mike Fellows: Computer Sci-
[ ence Unplugged - An enrichment and extension pro-
gramme for primary-aged children(2005).
7 BRUAZIVT VB () 2]  MFEEER avCa—REMbRVEREET VT

RavEa—ZYA TV A, A —TFF A MHERT (2007).
(3]  FEHEE, AR, MREE, AR avYa—4aYy

PIEREEATo 72, SCEHD Web H1 hADY > 21 QHM s e S

DERTY =TT TEERL 7z, MEEHEAY T T VRE =V DIRE. R Y, ERBEY VRI T A
VFUWVIZOWTIE, EEHEY A NOREDT L2 N " §552028>7S<2008>-F, i

. - s . omputer Science Fie uide.
VIR & wget THIFIICIGL., AXPSY YT U7, http://www.cosc.canterbury.ac.nz/csfieldguide/
Bl A4 2TV OHEDIAARIZIE, QHM D [6]  Tim Bell, Peter Andreae, Lynn Lambert. Computer Sci-
M#html| % FHVTC Wiki Dv—2 7w Tz HTML ence in New Zealand high schools. ACE’10, VOL.103,

. SR pp.15-22 (2010).
& JavaScript Z HORALTETHIEL 2, K8 IZHAGEY 1 [6] New Zealand Qualification Authority
NTCoO—2 7w TididiERT, http://www.nzqa.govt.nz/qualifications-standards/
qualifications/ncea/subjects/
computing-digital-technologies/levels/
x2. 7TV X2 (Algorithm) [7] aAv¥Ead—YATVAT 4=V RIA R,
http://klab.eplang.jp/csfg/

#html{{ : _

' ] ' [8]  Sphinx — Python Documentation Generator.
<iframe width="560" height="315 http://sphinx-doc.org/
src="//www.youtube.com/embed/FOwCCVHELYO" [9] Quick Homepage Maker.

http://www.open-ghm.net/

frameborder="0" allowfullscreen></iframe> ) N, o e e .
[10] FEARME, MEFE, Y KEax 7079 IV IJHE

1 NDBADDOWEY AT MRS T v T5 7
K2y ay 7 RIS REES RS A

2.1, M (8552008), (2008).
(11]  SEFBE. MR A B E (24 S T LT 2
8 HAMY A ho~v—2 7w THl VA= BYAZVAT VT TR, ERUB SRR

&, ¥ a—& LEEMFRREME 2010-CE-105 (2010).

[12] #RHE.L, SNEWE, A =, @SR, mEiRE 1. B

Ny - BRRERE AR VOMAE¥ETHCSTYTIIR

6. FROFERICONT HH ORI, R FRHRRE. 122 — & LHE
iFEs#is 2012-CE-117 (2012).

ARITIE CS 74 =V KA1 KOM L, BABY A b 0 qme U a gy oy a7 v 757 kL s

DBVRZ | U7z, SBROMERE LT, AXEHDIAE AHHALAZRFETOTINTY ALDORE—TOHOBE

NEAYSIAYVAVF YUY EFTRTHRT 2 HELRH S, &2 D DRl A E RS, 22—

- s - LHEMFREHE 2013-CE-121 (2013).

TOfFRIE 2014 £ 8 AETIATS 2 LEFEL TN, (4] et (i, WEREEETO CS 7Y 75 7 Ko
CS 74 —=NVRHA REF=a—Y—F Y ROEKRDIZE R, BSOS RE. v a— 2 L HBEWRER
TEE X L S bt R g s |3 220 e 2010-CE-103(24), 1-3(2010).

et \z/,m A;éyb)‘,%l$@m&)@m&u%®&%f@ [15] FAW=ES, A, e 2V a— 491V A7

M S+ T L 5 2 5hd [10]11][12[13] . & 2T, V757 RIS S RESEYH DR L 2 O HA

ST EBIGRER TR OREEFE L OIS [14)[15] FESEPAITAT #2258, Vol.53, No.2, pp.115-123(2011).

J{D‘ CS 7\/7°_—7— 7 ]\~ K%ﬂ&é?}’)"d‘f:f&%% [16][17][18] ;2 [16} {%*EB)PJ:L\, #Pi&$%7 %mﬁ, RE]’”E. [El&‘ﬁ%ff‘ﬁ( B Z

B3 CS TV 777 ROWEM. WMHLEY S, WREHE
ABEUAZVWEEZTWD, BEEY A hADY Y I7IZDO0T VYR Y T A (SSS2008), (2008).

Y. AAFEOMBYA MDY vy e xFxgsixs 17 f%%mﬁggi 74;* 7;; 7 F\%Ejifé‘rybfﬁ%‘iﬁ%ﬁ%%@ﬁ% (i
FThE, SOREOUTE NP ERUEES ] (g mrir dok sA s, 7o o 7 1 b L
[19] LWS5H A FTABLTWL FETH 2, ANBHIBERS B2 8 T 0 7 5 A ORSBRBEE N WL



s HREE Y VAR Y Y A (8852010), (2010).
A% 2 U <215, http://klab.eplang. jp/
LIRS, e, WAREREE. CS TV 757 Ro7Nd
U ZALFBHE N2 TV SOVERM O R, ERLE Y2
. v ¥a—& L HEMESRE 2012-CE-113
(2012).

MEWMHBL AR L] 201448 H





