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Development of a Block-based Programming Language
ArduBricks for Physical Computing with Arduino
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Abstract

In this paper, we developed ArduBricks, an Arduino-based block programming language that facilitates physical
computing education. ArduBricks is developed in the Blockly language and provides blocks that can be coded with
Arduino. In addition, as a use case of the developed tool, an Arduino kit for building a smart city based on
renewable energy was also developed. The characteristics of ArduBricks are as following: First, programming
convenience is improved by making Arduino easy to use with block coding without learning C++. Secondly, it
provides functions to convert block code into C++ code or XML code, helping to learn text coding. In addition, in
this paper, an Arduino kit capable of building a smart city using solar and wind power was designed. If ArduBricks
is used in high school convergence elective courses in the future, physical computing education can be conducted
even by non-major teachers. Finally, the effectiveness of this tool in class was verified through a survey of teachers.
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Upload Discard ‘Save Arduino Code

set (ZI to | AnalogRead PIN‘ XD
if val > 1000 do DigitalWri.

set distance to Ultrasonic

DigitalWrite PIN# 6 Stat LOW

DigitalWrite PIN# 6 Stat HIGH

DigitalWrite PIN# 6 Stat LOW
Q < -]
do DigitalWrite PIN# [EJE Stat

else

Digitalwrite PIN# EIES Stat (EIIED
DigitalWrite PIN# ELIED Stat (SIVIED
‘ Delay | gD
DigitalWrite PIN# EIES Stat
DigitalWrite PIN# I Stat ([XeJKD
DigitalWrite PIN# LG Stat (GISEIED
‘ ST 1000
set to | Ultrasonic Ranger - PIN# [[ED unit EIED

DigitalWwrite PIN# [EJER Stat [ZIEIED
Digitalwrite Pin (EXED Stat (Ll
Digitalwrite PIN# [IED Stat [(LITIED

set [CEFEMEN to | Ultrasonic Ranger - PIN# KD unit EIED
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Table 10. Function comparison between ArduBricks and
others

. . Ardu-

Comparison items Entry | S4A | mblock Bricks
baslc cqntrol statgment 0 0 0 0

(iteration, selection)
definition of variables 0 0 0 0
definition of functions 0 X 0 0
hardware linkage 0 0 0 0
analog/digital pin control | O 0 0 0
text transformation X X 0 0
number of basic sensor 0 : 3 5
blocks

H 11. ArduBricksoll &St M2 Z3} @09
Table 11. Summary of survey result about ArduBricks

Results (No of answers / %)
Category | ltem | very bed | neutral | good very
. bad good
Leaming | A | -~ | - |630% | 630%) | 8140%)
environ—
ment B - - | 4(20%) | 9(45%) | 7(35%)
Instruction C - - | 2(10%) | 8(40%) | 10(50%)
design D - - 2(10%) | 7(35%) | 11(55%)
Learning E - - | 3(15%) | 8(40%) | 9(45%)
content F - 1(5%) | 420%) | 7(35%) | 8(40%)
Leamin G - 1(5%) | 4(20%) | 7(35%) | 8(40%)
effectg H 1(5%) - | 3(15%) | 8(40%) | 8(40%)
| - - | 6(30%) | 6(30%) | 8(40%)
A: Satisfaction about Ul
B: Appropriateness of interaction between learners
and learning contents
C: Appropriateness of reaching learning objectives
D: Suitability of learning element composition
E: Appropriateness of the 2022 revised curriculum
F: Appropriateness of difficulty
G: Computational thinking ability improvement effect
H: Improve students’ programming skills
| * Motivation
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