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Development of a Visual Programming Environment for Novices

KUNIMUNE, Hisayoshi

3,600,000

We introduced a prototype system of a visual programming environment into
some actual classes, and collected the data including users® evaluation for the system. After that,
we developed the system, which offers the functionalities for teaching and learning fundamental
concepts In programming. Then, we introduced the system into actual classes in several higher
educational institutes, and conducted evaluations.

The evaluational results shows that the system is highly evaluated from the teachers and students

than the prototype system.



B X C—19, F—19—1, Z—19.

1. BFZEBAG 40O 5

MERERE I, RFEOFHRFRITE D
TFur I I IrHFEENGE L7 n
TIIVIEEEITHoTCWD. LinL, T
e, Yul I3 00285875280
WEE SRS TlY, FRRKRELNHE
i 2FETH, HESLHRR LIZRBWTE
2T Z Y720 i A TEERR TR L
£ T HENLLGFET S,

a7 T AERERT AR, BAohic
MEEHD T T T I TRIEALTE
WCHEBLRTRE R o - BB L, I'mr 7
RV ERBICLoTRET S EV ) mEEE
5. fiF - BEOWRIZ OV TIE, Wing
73 Computational Thinking &9 & 2 HIZ
FLHTWS. £/, Google # TIE
Computational Thinking % (1) R 55 fE
(decomposition) , (2) /X % — > D % F
(pattern recognition), (3) /X% — > D —f{t
Ll 8 b (pattern generalization and
abstraction), 4) 71 2T U X A DO#KE
(algorithm design)» 72 5EETHD L L
TWh. Wi#HEBICZNEOREE, FHF
BPa2 LT HH5UMNMCE > THMEREL
RRTHY, % - PEHENOEANT LM
PEZFERI L TV 5.

WRDOTO T I THEICBNTIES
KOYE, 7urI IV VEE03E - X7
LA LT E OB B 2 BRI Bz 3
el blT, HE%LZE L TR -
BHOHFEEBHEIELHEL L > TV
D3, BM7= 0 IR fiER X B D% Xy
g - TP D FELZ B E L TRy, F
e, 7nr I IV EmEEAEETHLT
D, TREESCEBA FEORK VIR L, FHillo
SHIGRR Y, B~ 7p EORBRRE ORI R
e, IurI I EBROETERT S,
T 7 I T ORE TR LESDOE
EIZHENEEIPNDEERDD. ZOHES
ETE, 70770 I EEONE - TLED
D L, TAITY RLEEROBRY NRELE
RAETHA - EETHIMERDD.

I b OREICK LT ERE BIE, 7
n7 TRV EREEOEMANS, FEDT
07T X VT ERRICEAT LI R - BEEO
FEEWRICERZ T 22 L2 BTN D.
YW, ZORATIIHAGETCFIELZEZ L
TWen, MBORERTARNETH Y, F
ik L=FEEr a2 Ba—Z TEITTH
ZEIEFEARARETHD. TD=, FAEICE-
TIRDEBENZE LS RGEET D Z & ITINEET
HY, BEIZE > THENFEEIZRE 225
BB L Ip o,

Tu I I TEBREHCTIZ, KEOM
AEDLRHIZLoTCara—% ETETA
BEATFEEZTERTHEE2REETD, BV
27 NTa T I URE (LLT VP BRE)
EETHUVAT ARSEFE SN TWD. BE
BFOVAT NI T 0l T LAEAERT D120
W+ BEE AR 2 TV BN, ENTT B

CK—19 (@)

TIIVTEBEEERT D ETHEE RS,
HE DR FA~OMEER, BRI LT
SERENER LT a ST AOFEE - HE
MCcodd, HENLFEE~OFM L E5]
g2 ZET2MEE2A L Q. ey
TIVIEBFEOXE AT AT, IO
L ORBEAAT AV AT ANSHIER S
NTnWa0n, VP BELHARDEZV AT
LOFNLR o7 [EA 1),

VP BREOEAICLY SiEZEEEFICT
07T AEERTHZENTE, Bk L=
077 AOHBFEATEBELT BREICELST
EAT v TEITCEBOREDOR R LD
1TW) ZORDIBENEMERT D Z &3 ATEE
7%, UL, ZHUMER ST a7 T A
IZOWT Thbs Z L ThY, 1ERRHICRIE
Ze oy iR o BEER 2RI 6T D e R I3AT
b TnWeno7- [RIES 2]

2. RO BEM
ARFFEE T, B U7- [R9RES 1) & (RS
R 2] BRI 572018, LTz L x23E
bz EEHME L.

(1) 2T -BEXEMEEHEZ S VP REDAH
i

BA%ET % VP BREE Tl 2 RICT 5
728, a7 LEERTHEOIEATS
VEDOH DR EMI VIR THZ L EH
e 345, ZOBEMLEET-TI-0I2, P1%E
MITOBEME L THEZOND Z RSB WE
B BN EOFERN 2T T Y XN
T D= OICRANIR M B /e, Bifli 7 ef g ik i &
FEHTHZLICT 5. ZoxSgtRTcIE, 7
— X s L LT A S L CROE S L
BLFIBNHE S, ke o707 (&
W+ 7z« [)KAE) % EBLT 5 if-else ¥ A 7D
43I & while 38 X W for Z A 7 ORIEMES %
Bz 5. £77, WEIZHOWTIT 2 HEO B
BOOMEEERR - RIAR) & HgE b -
Sl 2z, BEA~OEO NS EH BT
RBThD.

R L= 70 75 Ao A8 FEIT 21T 9 B
2, AEEOET CHEITEZ —RFNICE LT 5 A
T TEITHEREA A L, SEFTICRBIT DAL
BOMEBREFERTDHZET, 70l T7L0D
ROBNOBRE RS 5. F=, ofiF - %
HOWMEE TETA-0ICER RO T e v s
DEEFEVEIEY, ZTOFELFVOERET
W HHREAZEAT 5. ZoMRETIX, BK
72 ER DL &2 fZ LALEE D K £ 007N
KN BRI GEFOR LKL, BARA 4L
HERRLEREZUOVEZ D Z ENTX
5. D, MEORENZRNEZIRRL,
FERAFE AT O KL L7 IRE T, ki
DREVILEANEDEIDOARIZEH LoD,
HEIETN AR T A TY ZLE2ERT S
ZENTEDL. E, MEOKRENRNEE
R LEHEAEE LWIESE CTRE L TS
25 Z LT, RENRWEED i - 8P AE



ZHMEER &, BN 7 e 7T A EVERk
THBMBEOALEFETH L TED. Lk
D L DN FE B TR 2 IR O & R
THIET, ofi s BEOBEE Bie DRIE
MHMETT 5 Z L 2 ARelcd 5 ([RES 2]
DFFEDR) .

R R AT AT e ST I B
T, SRR % BB DAk~ 12X H
BEINTWAR, FEHO®R EICBWTRTYE
DHLDEGLETORENLMLERLO%
BRI 5 2 &1, FEE ORI AN %
HWRESHESD., 202 L& T-OIHH AT6E
7RI IR T D AEREZ 7% T .

Ta I IV OB R EORESER
T BT, THENREELZERT D), [
BEDHREIS L TRE LT 21, T8
FDMERR LT A 217 - 1BHHT %), T#EE
DR SN RE 235 ), T8 E 0%
Bro oz T 5] L) —EHOmRE
MBITEND. AWFFRE T TV AT
ATIEZDOZ EEXETHDIC, BHAEICK
HEAEOEH, SEHEICLDIREDOER L,
HE - FEEMCOMRE L R OIE 2 E
BY5., ZOMEEZIEHL, VA7 A LETO
B BEDIER « $re, 1B Li=7u s/ J
LD, BRAFERE, PR LS AN
VERR U T2 fRE D oy ATk RE 70 & 0 BRIy 72 %
TErRE BRI 2 ([MEEA 1] OfFk).

(2) BEEREEL-VATLOEESE
ARWFTARE TR T2 v A7 A%, WFEt
EEBIOOMESNFTET 5 KRFEDOER
RFRCB T Ta S5 I U TR E %
RBE LTS, EEFROE@HFHEH
MEROFF) P EROEN « FRER e &
TYH, arya—Hrb7nrIL0HE)
FEITICETAFEEEADBK VAT TV,
INHOFEBEHOERICEH, T H A
TAEBARETHD EEZTND.
LoT, BARTDHVATLERKREIIBITS
T T T TPIREE OREB LD, H -
FEHBICB T LT IRE~NEAL, v
AT LBET 55 - BE SRR LU0
AT LAAKROFEZ1T 5. F2, ok
flifE RIS NT U AT LOWEEITD.

3. WFgED Ik

SRR 27 HEEEICIE, Tu REA T VAT A
EHWEREEKRZBELTT —XDOESE
1To7=. Fiz, WELEZT—HIZHONWT, %
AT & o TEED RSO ER L O,
VAT AO—YF YT ¢ - BERRICET 50
ME{T-o72. ZHEWITL T AT LDORR%
DT,

Rk 28 AEFEICIE, AR EICIThL
EETEONEZT— OS5 E{To7-. 7=,
ST LT —2hoiohicre N2 A7
VAT LOFME KL DD, VAT LD
ARPRFEREOBR 252 T Lz, $£70, BX%E
K2 TV AT AW PlREREZIT- 7.

R 29 FEFEICIE, ATEEE O TR FER C5
ST EIIC EAS L VAT A DR ELX T
7-. E£7-, WERIBOY AT LITHONWTEZE
FEDOLITB W TR 21T > 7.

4. WFIEEE

fo. WF2em By 1230 L7 (1) 3% - #
HEEREA 2 D VP BREEOR%E, (2) &
SR LTV AT LD & UE 2 I
DWW, MRERT DI LN TET.

AW SRR RE O B 58 W AT B A6 BT B RS L C
W7 e N A TR T AE RV IRESE
BAERL, 22— 0L EteT —#
DONEZITHoT-. ZZTRE LT —ZITH
DSWTEAROEEEEZHZ D AT A%
L, EHICZDY AT AEBREFEBIZB N
THEMAL, WELToT-. WEHLDOY AT A
IZOWNWTH, BERKRICBWTEHRZITV,
UCERTR OB 21T > 72, ZOREER, 7
0 hZATUAT NIRRT, s o
HCHFEENOEWIH 2SS Z N TE
2. INHOREEREICHONVNTL, EFHRE
LT OB RRDOER D EEHEREIZBW
T L7,

—J7, P - PEHEKBICBT A E
/D ZENTET, ZhHDOHEHEEICE
FAEBEE LS AT LD - BT
WTIEET 52 EMTE ooz, ZDME
2N, ABFZERREORFFEIARI AL T L
T2RRICH, Bl OEEZZEY EEEL
TRt - FEEAT o TOE T2,

5. TR

UdsEamsa) G 41

(1) FELER, ¥ bEw—, 77— AfERE
HE | \C R DBEEMIRE ), MEFE
KRFPHOAR R, 5 2 5, pp. 43-54,
2017. EFEA

(2) ZHER, BUBH, T2 rarTv
V) z—2—OFRE BIET T n S
TIVTHEORY KA L T, HE
S R ZUBERFR AR, 26 2 55, pp. 21-30,
2017. EFEA

(3) Nao Kono, Hisayoshi Kunimune, Tatsuki
Yamamoto, Masaaki Niimura,
“Development and Evaluation of
Functions for Elementary/Secondary
Programming FEducation: The Visual
Programming  Environment  “AT”” ,
International Journal of e-Education,
e—Business, e—Management and
e-Learning, vol.7, no.1l, pp.13-23,
2017. EFEA

(4) Minori Fuwa, Mizue Kayama, Hisayoshi
Kunimune, Masami Hashimoto, David K.
Asano, “A Program Complexity Metric
Based on Variable Usage for
Algorithmic Thinking Education of
Novice Learners” , Proc. of 12th
International Conference on Cognitive




and Exploratory Learning in Digital
Age (CELDA2015), 262-266, 2015. A3
fH

(=%ER] GF3 31F)

G)ﬁm%E,I?ﬂ%,%ﬁE% M5
F AT B 2 31T D BE R AT F ik
ODT/?EE%%?J, BT BERE R HE L
ge4, 2018.

(2) BEyfnth, BRKAE, BiATER, 7=
773 /7WW%”®W% RRE R DK
D7 RHEEMRRE 2 38 1T 2 fili A 5 O A
i, & %ﬁﬁ%iéﬁﬁliﬁ%%,
2018.

(3) R}, ARE T, [HFREE ) 7 v
I arDlEdOTAT 4T~y T H
R R AT I, TEHRALER T2 80
B4 [ERKZ, 2018.

(4) PR, MABF, T 7L
B r—varoboars ik
PR AT L OMESE ), 55 8 [al ikt
Al7 +—7 &, 2018.

(5) Eﬁ*TéLjK IR, TR B RE T

WS\ i B v AT A, &
fﬁ?&i_ﬁiﬁéé§%ﬁﬁa]:%Lﬁﬁjhzz, 2018.

6) #FELER, FErsr—slilEr—2o
FERHRAT RS SIS BB HBRR
FEORE], HHROI R 80 2EK
£, 2018.

(1) /INFEREST, 2 r%%,Mﬁﬁ‘ﬁﬁE%
7w 77 NEEEZ R T 2R8I
Hélﬁi%%%®¥%Lﬁ%‘%ﬁﬁ
BEYRBE Lyss , 2017

(8) Takeshi Morishita, Takashi Yokoyama
Masaaki Niimura, Hisayoshi Kunimune
Yoshinori Higashibara, “Development
of an Analyzing System for Student’ s
Learning Characteristics by
Visualization of Learning History”
World Conference on E-Learning in
Corporate, Government, Healthcare
and Higher Education 2017 (E-Learn
2017), 2017.

(9) EEBE BigKk{E, FAER, Teva
TNATue T T I U TRE AT XD
Wi-Fi Z W7 N— BT = 7 il
REDBRZE ], HE Y AT LMERFEE 42
B ERZ, 2017.

(10) [UAR, BlEkE, aro 0779
BEICKTT AT AT XANEEESY
MW ERERE ), BHEVAT L1
WP 42 [MARERE, 2017,

(11) Nobutane Hanayama, “Effective
Experience Analysis of Age—by—period
Data for Breast Cancer for Japanese
Elderly Women” , The 61st ISI World
Statistics Congress, 2017

(12) Nobutane Hanayama and Ryuichi Nogami,
“A Method for Illustrating Shogi
Postmortems Using Results of

Statistical Analysis of Kifu Data”
The 16th ICEC, 2017

(13) Nobutane Hanayama, “Estimating the
Upper Limit of Lifetime Probability
Distribution Based on Data on Japanese
Centenarians with discussions of
trends in labor force population aged
60 and over in Japan” , BIT's b5th
Annual World Congress of Geriatrics
and Gerontology, 2017.

(14) JixE KM, 873 KE8, AR, TR
RREICESDWTEEHFER )L E —
A e PO TZ KR BRI ER SR 1, AR

B LPagis, 2017.
G@ﬁ%uﬁ INRBEF, [T T—v
I VAFLVERDIEZODa T Y H]

%%%VX?ALHKﬁ Lo
£, 2017.

(16) tuAKE, FELER, BSEKE a7
?A@%Wﬁ%%%ﬁ?éﬁ%@%%

LA, BB AT LAMERFESES,
2017.

(7)) EARFFE ﬁ%ﬂ%,%ﬁE%,Wﬁ
TI7IVIHEEBEICBITLS VAR — MO
el %HLﬁ%;i%/XTA@%
%), EEBREEYS BE L% ED
Fes:, 2016.

(18) Masaaki Niimura, Takashi Yokoyama,
Hisayoshi Kunimune, “Proposal for a
Study of a Method for Monitoring Study
Progress in Database Exercises in the
Classroom using the Audit Log” , 20th
International Conference on
Knowledge—Based and Intelligent
Information & Engineering Systems
(KES 2016), 2016.

(19) BlZRoKFE, W9 E, FAEY, Teva
TNTa T T I TRE AT 2B 5
Arduino HIHEREREDBHSE |, B> AT L
THHW TR 41 BIRERE, 2016.

(20) IUAR, BlZEKE, WEE, [TV
ALMEEHEEXET DT 2T v
TarT I TREOM), HE YA
T NEREEE A1 [ AE KRS, 2016.

QD) GIRWUR, BigxtE, FFEY, e
77 LOEERAR A2 R T 28K
DIREE|, ETHRBETYS BE LY
(ET) WF7E2, 2016.

(22) /NPT, YHBLRD, TS SCIRAIEB] O
HHIZ ié%ﬁ%%iﬁﬁ%ﬁ%%y
XTAt%O)nq:ﬂﬁJ, % rﬁi&%'fm%:&

B L5 (ET) Mg, 2016.

(23) Mizue Kayama, Minori Fuwa, Hisayoshi
Kunimune, Masami Hashimoto, David. K.
Asano, “Assessing your algorithm: A
program complexity metrics for basic
algorithmic thinking education”
11th International Conference on
Computer Science & Education, 2016.

CHARL FE, F W& NP BV, H




A BB, T£7) o 7 EEHET Loy
XA F - TchigoJamBASIC =2— K
AR —VOBFE |, BE VAT MEW
A AL Ml 2E RS, 2016.

(25) FH Lk, SRS, BAEC, X
Ta g I va—Fy—Enb5D
7'a 7 7 s a— KA RK-IchigoJam Basic
EXRIC-], BAREHREIEEFSE 9 [
2FERKE, 2016.

(26) HFILFGE, R0, BESEKE 6
ABCQ, 73V XAFEICBIT 5%
EHERE DT |, AARIEHRBIEEFRE 9
[m2ERE, 2016.

Q1) tuAS, FHIARSL, BlSkEE, ZEHER,
[(CRFEENRLE LY 2T VT
=7 AN/ A0 = LAY = 74 S/
WFFICKIT HHEOFERK LM, #
B AT MMEWESS, 2016.

(28) ERIEE, FATIEW, $HARZEC, Rk
Zx, SIHNE—, IINE, 584780
RO ATIC & 2 i R IR o % L
FIEORFEH, BHE VAT AEFRYR,
2016.

(29) VY IE, MEHOE, BRKEE, FiATEH,
(Eeva7Vvrurso v 7B AT~
W5 - PEHE ~O BRI 7o RE D
BRI~ ], wEEHEETS, 2016.

(30) JHAKFIE, BlZK{E, BAIEH, [7e
TIIVITEBIIBITALER—NDHE
PIPEICAE B LB m g FIEO#RE ),
B HEE s, 2016.

(B1) W HELY, /AR T, [T SCHBIREE
YERL D 7= > OURHI LA BRIE OAEEE ],
2016 5 T B 2R A RE, 2016.

(32) s sx, /AT, THABFEOD
DIEMEFEREFEAERCCR > AT L OMEE |,
2016 -7 715 HiE(E Tk A Ra, 2016.

(33) FHiLFm &, BEF=, KHFE NEE
', BimkfE, BABLD, VNVEAIZK
HuoRy NEMEET U 7R B X E
THEREE], HEY AT LERFEE 40
[m42ERE, 2015.

(XEF) GF 110

(1) Nobutane Hanayama and Ryuichi
Nogami, “A Method for Illustrating
Shogi Postmortems Using Results of
Statistical Analysis of Kifu Data” ,
Entertainment Computing - ICEC 2017
16" IFIP TC 14 International
Conference, Springer, 277-283, 2017.

LN
R DS DA
https://at.elt.net. it—chiba. ac. jp/

6. MFFCRLRE
(1) BFgefEE
5% 7kfF (KUNIMUNE, Hisayoshi)
TEET KR - HFREFE - #dz

WF7eE% 5 90377648

(2) Wrge s

FHI FirE (KAYAMA, Mizue)
[EINKT: « SLAHFFERE 155 - #0%
W& 5 : 70233989

Sk IEBT (NTIMURA, Masaaki)
[EINKET: « SLATHFIERE T % - M=
WF7eE% 5+ 20345755

/N - (KOJIRI, Tomoko)
BIVE R « o AT ABR TS - HEHUR
FFeE 5« 40362298

(LA K (YAMAMOTO, Tatsuki)
BIMRS: « #E - FEEE ¥ — - Bi#
W7eE% 5 30535266

# (| EJ4. (HANAYAMA, Nobutane)
WL FERT: - TR - Bz
WF7eE% 5+ 20299853

(FRK 29 4R X 0 AR 0 H5)



