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Hyper Pictoch: Development of a Block-Based Pictogram
Authoring Environment to Foster Computational Thinking

KAZUNARI ITO!®

Abstract:  We propose "Hyper Pictoch," a block-based pictogram authoring environment designed to foster
Computational Thinking (CT). This application defines human pictograms and objects as independent entities
and features the ability to represent multi-agent interactions and complex scenes through concurrency, message
passing, conditional branching, and procedures. Furthermore, its support for free color assignment enables
applications in color learning. The pictograms targeted in this study possess high legibility due to simplified forms
and high contrast, language-independent universality, and consistency based on standardization. In addition to
these properties, this application enables the representation of abstract actions and internal states through
animation generation functions. This makes the flow of actions, causal relationships, and changes in subject-
object relationships explicit along the time axis. These design choices align with the core concepts of CT—
abstraction, decomposition, pattern recognition, and algorithms—and are expected to facilitate syntonic learning
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through iterative creation and debugging.
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Fig. 1. Correspondence between CT concepts and the
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Fig.2. Screenshot of Hyper Pictoch
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Fig.6 An example of diagram drawing
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Fig.7. Example of program by human motion
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Fig.8. Example of program by swimming.
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G2 & &, FEETROIRNTRD LG LETVD .
Truchetet & Lund & F£72, CT O % B SEITR AT
PEDDOITIE, ZOX S RO RMHAEERNRRI KT
bHLERELTWS[20]. A7 7Y r— a8 T
2—HN [FE2IRD) 2T v 745586, BHD
Bffio#h (B : HomEs) ZA 2Ly Ialb—vay
L, Tk a— RICERLRThEZR bRy . 2o etk
L&Y, FEHEIINEEOH KRR —HE@m LT 5
fi# (Decomposition) | < TNEF (Sequencing)] DA
Wb 35 Z LN TE, RN T VT Y X LOBRREICLE
O RABYAN 2B TE S .
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Kafai & Burke |, v 77 I v 7 & B D HA S
NELTTIEZRL, Rl ala=r—varOiboi
7l T Iy — 1 L LTHADREE LML T 5 [21].
U, A a—T 4 T ETATTREDRMET D
diSessa @ a2 EaF—vati - UTFTv—| ORISR

H 4L 5 4 D TH 5[22]. Hyper Pictoch 1%, =— K%
MNERT YA ) OTHOERL LTHH Z LT, Zof
JUZHEALTWA. LANRBRE L 3R, KVRAT A
LT NI A, $bbBRERNEZHT2DO
FESOMERICEREZYTTWVD . 2T, REmlRE
o %t (Abstraction) | DFIFHAMKEL RS, D



IPSJ SIG Technical Report

FVFEEFFIA - VERBIIEZ LD, EOR
MEAML, EORBEBET IOERE LTI D
R, TSI el a T AT U ERET S
L, Hyper Pictoch (= — F&FiAZEETIRENE, i
HERETAEETIEDEN) [TEHOVTTV—] &
BT 5.

43 HHZEC-BANRE

BIEMEIT LIZ UIREESITR O A B EREOHT S b 238, %
HERNT 7o —F BT, ZFRPSAAR O T T
—7 4777 b (NTH)) OBEICIY HTBRICEERR
FENAEL D LRI TVA([23]. Roman-Gonzalez &
b7, CT B T TORBEMRAES &\ > - FBAHE

CHERRICBE LTV B LR LT 5 [24]. Hyper Pictoch
X, B2 FITATFTHA ATES W BRI E R L
TWo. 2 b DFIFITAERE AT T 2 b o TIE R, &
L AHIR S - fIAN THRHRO BB ERT 572012, %
BHEIZH LT 7403 XAEE ] I T2 & 20
fI2b0THD . BlxIE, FEREN RSO 2%
WCHEHER T = A= a U ERAERT 211X, ARy TR
R T T X ARF NS L A D ARBREE, il
KDL ONEERF R OFRELRT L D%, BE»
J o EBRE RS .

5. B YIS

KLTIE, T=A—arr M7IAHERCARE
7 N T LADORHEROTED LT XEfiHEZ @ L Tar EaT
—Yat e R TEERTS, Loy ey s N—
ADET b7 T AHUERE [NA—E7 My T Z48E
L7z, S%OPEE LT, RENREENIZEEZITY,
HDOAX VOB ATREMZFHET 5 TETH D
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