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Understanding Concepts of Algorithm through
Unplugged Work and Its Effects
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It is an important issue of informatics education for non-major students to

develop “algorithm construction ability”. We regard this ability as that of un-
derstanding and analyzing a given problem and constructing an algorithm which
can be descried as a procedure in sufficient and complete detail. In this paper,
we proposed an effective method for this issue by understanding the concept of
the algorithm through real “unplugged” procedure. In this method, experiences
of both “unplugged” work and those with computers of the same algorithm are
given to learners. In order to facilitate for learners to develop programs, we
use an abstract data type for describing objects used in “unplugged” work so
as to reduce the difference between the algorithm description and the program.
Those results of our experiments both in a high school and in a university
showed that all students had completed developing and programming insertion
sort algorithm by themselves. Further improvement in the students’ ability to
construct algorithms was observed in the result of the students’ works. In addi-
tion, we also have found that 1) learners understand the algorithm concept with
regards to the characteristics of the processing of information by human and
by computer, 2) learners understand the importance of the stages of analyzing
and refining of the algorithm construction, 3) “Kotodama on Squeak (extended
edition of Squeak eToys)” contribute to the success of the practices.
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Fig.2 Relation between programming environment and “unplugged” work.

gooboooooooobooobooooooooobooooboooon
goboooooooooooooooooooboooooooooooboooooooDoboo
ooooooobooooooobooooooobooooboobooobbobobooooDooboo
goboooooooooooooobooooobooooooobobo 2000000000 20
goooogooooooobooooobboooooooooooooooooObobbbooogoo
(1) DooOooOUOoOODLOOOOODOOOOODOO
(2) ODO0OOOOODOOOOOOOOOOOOOOOOOOOO0ODOOODODOODDOO
gooooooog
(1)OOODOOODOOOOO0DO00D0D0O0000000000*000000000000
goooboobooodooobooooooobooboobooOoooOooboooOoOOO0OobOooboOooDoon
gooobooboooooooboooooobooboooboobOobo0oooooobOoOooooDon
goooboboooooooooboooooboobooooooboooooOoobOoOooooooo
gooooobooooogoo
(2)b00000O00O0O0OOUOUOUOLDOOOOUOUOOODODOOUDOUOOO
gooooboobooooooobooooooooboOoboooboOooooobooOobOoooooDon
gobooooboooobooobooo
34 U0OOOOOOOOODOOO
3200 33000000000 obooboo0oDoOoooboOoOoOoDOOoOobooOoOoOooDOnoO

x2 00000000000000000COO0O0O0O000O0O0O0O0O0O0O0C0OOO0OO0O00O000O

(© 2008 Information Processing Society of Japan



3413 OU000OO0O0O0COO0OO0OO0OO0OO0OOOOCOOOO0O0O0O0OO0OOOOOOOO0OOOOODOOOOOOOOOO

gobooooobooooboooooboooboooooooooboooooooobooo
gooooooobooooboobodoooboooboooooooooooboOooboooobooo
goboodoooooooooooo
gboooobooodobooooooboooboOoOoobooooOoboOoOoOoooOoDo
goooobooooouoooooooocooooboobooooooobocooooobooboOobo
gobodooobooooooobooooooboooooobobooooboooobooobooa

4. DO0O0OO0OOODOOOOOO0

gobooo3sboOo0obooooooooobo0UobooOoUUoDooUUOoDoo
000000041 00000000000000000O00000O0 on SqueakDO OO
000004200 400000000000000CCOOOO
4.1 00O0O0O on Squeak
0000000000000000000 Squeak eToys'? 000000000000
00O on Squeak@»00 30000000 Squeak eToys 000000000000 O0
0000000000000 0000000MO000 onSqueakDOOOOOOODOO
00000000000 1401500000000
4.1.1 O O
Squeak eToys 0000000000000 OOODO on SqueakD OO OOOODOO
goooono
e0 0000 on Squeakd O Squeak eToys 00 00000000000000* 000
000000000000 oooooooooooooooooooon
e[ 0000 on SqueakOD OO O Squeak eToys 000000000 ODOOOOOODOO
0000000000000000*000000
e Squeak eToysJO0 OO OOOOOOCOODOOOCOOOODOOOODOODODODODODO
o0o0o0000o0o0o0ooooooooooOooUo0ogoooooDoooogoooog
0000000000o0oDO0O000oooooO0ooooooooDooooooooog
gooooo
000000D00000O000 onSqueakl 0 3.3 000000000000 0O0O0OO

x1 00000000000O000000COCOOOO0O0O00OO0000O0
x2 000000000M0MOo00000000000bO0000b00OO0O0CO0OO0000O00ODOGO0ODO
0000000000000 14)015) 00000000

000oooooog Vol 49 No. 10 3409-3427 (Oct. 2008)

K Squeak!

(C¥Kotodama0nSaue shEoqueak imaee)

o) FLOBBENES
CE= )
o) 4 22uzhy

BEmsR B2 -

EERIUTE =4

v

O s&t

BlEt s ko hEns =5

4 (sEET =

AUBBEETHT =i

B G R U T 0 B0 GREE i)
HOARVATFYTOED ® S0 TS BT

EOmME DA ME CRATOSEES D

= 0 O ERea¢ B x Eilfraraoest =i
B {5k HEDE v
B4 (sEET

reres) povs EE

0 300000 onSqueakdOOOODOOO
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Fig.11 Selection sort program.
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Fig.12 Programming environment of “Selection sort implementation”.
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Fig. 13 Example of insertion sort program.
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Fig.14 Programming environment of “Constraction of insertion sort”.
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Fig.15 Screenshot of “Picture Dictionary”.
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Fig. 16 Searching program of “Picture Dictionary”.
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Table 2 Specifications of games.
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Table 3 Environment of trial lectures.
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Table 4 Contents of preparation course.
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Table 5 Performance records and necessary time of exercises.
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Fig. 17 Distribution of time records about “Constraction of insertion sort” (trial lecture B).
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Fig. 18 Word Association Game (student work in trial lecture A).

ooboooooovwmooooobooooooooooooooooooboooboob2000
ooooooooooooooono 612001000000
oooooooooooooooooooooooooooooooooonoooooo
oooooooO0oOO0oO0oO0OO0OO0OO0O0OO0oO0O0o0ooooooogo s ooooooooooo
goboboboooooobobocoooooooooooooobooOo3uobooobooooooo
gooooooooooooooboooooooobooboOooboooboOoboOobobOoooooDooo
goooboooooooooooboooooooobooooobooobooboOoobooobooboOobo
gobobooooooboooooboooboooooooooooboooobboooooooDooo
020000 300000000000OOOOO0O0LUOOOOOOLOOOOOOODODOOOO
gobooooobobooooooobooooooooobooooboobooOooooo
gboboooooooooobooocoooboboooooooooboOoOo 200000000000
goooooooooooooocooooboooooooooobooboOoooobooooDooDboo
goooooooooooobooooooooobocooobOooOooooobooOoOoooooDooo
goboooooobooooooooooooooooboooooooooboooooooooDooboo
gooooooooooooooboooooboooooboooboooooooboOoooooDooboo

000oooooog Vol 49 No. 10 3409-3427 (Oct. 2008)

AT T

AYELTEOF pihorh— KERTEE

()

H—REB DKL

/ / =
]
o> TDH-FK
TLA YV —DFAL

n;",_ %
}i._ ' WAL (h— FEES & & ICERT3)

019 000000000 0O0OD AODODODDOODOOD
Fig.19 Old Maid Game (student work in trial lecture A).
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Fig.20 Question database of Word Association Game.
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Table 6 Students’ comments and description of students’ report.
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