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ABSTRACT

This study developed an Entry-based block programming educational system to facilitate
quantum algorithm education. By utilizing an interface familiar to learners, the system aims
to resolve the inherent difficulties of text-based environments and is designed to provide
realistic simulation experiences through integration with the Qiskit library. Furthermore,
it supports the visualization of measurement results using Entry’s data analysis blocks and

ras MB LSSl DS TR ARH facilitates a seamless future transition to text programming via Python code conversion. The
WSS SAE results of a user experience (UX) evaluation conducted with experts confirmed high usability

TSR MSustietn 32uSm s across all six sub-scales. This system is significant in that it moves beyond mere conceptual
(AR explanations based on metaphors or games, establishing a robust environment where
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Table 1. Concepts and Tools in Korean Quantum Computing
Education Research

Authors Concepts Tool/Platform
Gamification,
Physical
Manipulatives
. Superposition, (Text composed
Iélml,(] NJ u(g%ZZ) ’ Entanglement, of two colors with
ark, - Uncertainty front—side filters, and
dual light sources
matching the text
colors)
Superposition,
Kim, Y. (2024) Entanglement, Qiskit
Teleportation
Superposition,
Lee, S. (2024) Entanglement Azure Quantum
AR, A3, 2rdA(2024)= S ARHe 712 ¢
21el 4, A9, =484S A F-T Aloln Aol
& 8ot 258t 38hd oA A =stieH12]. A
T A, SFgAke] FAF G4l Zigol tigk ojsi et 5 5
o7} fololaAl WAk Ao vehih 7182H2024)2
724 P2t gaBe) A% Yol Eake s =
IS AAlska AE7HE didez BddS ASshit
(13].
gh, ol MR (2024)2 FEHAS e At =) A
o= TR YA R L INYF U 4L £
FoleATH14). A7 AT, PA AR AL s o
& F0E Sustm gRtel 712 542 olshek o 34
I BIF e Aoz Y sid dTts Q# dojE &
g3fo] 5ol Ay RES A BE FEE AT

th ojo)7} Qlet.
ae} BlaE )
547} gae
2cg 2apsiol
SEE RPN
1770 2

|
il
[
&
o2
1o
b Mo
oo
o
1%
|o
fu
ro

o o rlr

ol
==

N
o
>

1

-
o
ot

il

‘]

>
o
_0|L

g e
1
HN
i)

HU

L
N2
of < o

ol o
onl ¥
qu 1 Ry
o
)
N
3:9

H
o

> oo
%Trol'
0 N
o to
Noob
o

b

N
i)
e
I
oh
2

ol

o
i)
R

o

e rk
J

=
LAl
1o

o

ol

Mo i
£
o
£
ot
i

R A
=)
1
R
N
N,
oz
1o
U

ul
i
>

S E D

H 30

o)
o~ L
_O|L
[
O,
|m
4 lo

30 M
o
S
ok
rO
e

ook

=
Ho
o
349:
r
o

re
4
30 qufn ©
i
e
<)

ol
~|
gl
e
ik
N
El »
Ho
1o
g
ko

Hu
u
S mo
o2
@
oM.
o
= =

>
ko

> o
[m 4

=
o

o rlo
)
X

P

k)

R
e
1>
M
=2
< _1_(31"
¥ > 2 oy X 9 L oox

N
kI
30
£
wn
(@}
=
QO
8
(@]
N
T
)
N

0w ol & o

=

=

>

>

r

1

i

2

ol

39,

lo

I

o2

N

-~ g

fo
2~ oy
4 o w &
> © E
o]
rr my
_I>_4 o
ol s
)
O,
>
>
) L
rlo TZLJ
Hz
I %0,
F—?L _o'lll 2
m:_l Rl £
08_, —ILNJ' ;O‘
= ox 2
_O|L —E' WE o
o]

rh

ro

-4

rr

o
op
>

_}L

i)

R

ﬁ

fr to
fu

It

s

tu

|o

fu

-

o R

>
> 0
o
o
-+
ol
_O'L
Bl oox
N
B
ol

e TR T LR PR

A 87EE 72 ofslel 24 2fE <)

m2ae)y Hgol gl %

38 4 Y8 AYsHe 4B EPE Fuo} gtk
2

= A
il
a(il
N
=

H

!

N
L

{u]

tlo

n{oh&%mﬁmlo_ﬁrﬂioﬁoﬁ
[ ou:[‘l‘O_lE:»&ﬂ.l
r?il% oL VIOZT;FE?E e of
N
rﬁﬁgﬁﬂn'{m
o o
v 140 ah
!
El — o N O
Fll‘ﬁ;mlm
%E—QLIJHU >
TR NN
e Ty oo 2
HIIO"‘QLIO
H o
bl N
_I_.N,éul:r]-u;_ﬁ
1OOE_IE‘1N
HUJoIIrEJ“J
o -
- T AT o
5 2 =g
FI'F_Z:[-oJﬂ
coan
Fore 2= r

=2 N
ko)

1o

2 o
K
fu
1o
2
2
i
N
rio
ol
2
P>
=)
rel
i)
o
>
=
~
(@)
=
>
1o
re
-

al

2y doj2 AEL(Entry)S 283512 ot whetbA
Foll A StgAtollAl o %ot &= 4 27

=2 &gl &, MER o
BHE Hasshal, 35 gAE 7

2
o] 70|12 A st} st

El

ro WU -
2 Ho

o2 o M ol o (H
B

|o
HU

w
re
4
ok
rE

A FYE weS S EF T2aY

Als7] Y3l McKenney & Reeves(2013)2] 1l
Educational Design Research, EDR) Zz}o]|
AAl 715 +etAH18]. wsdAAdT=

rr

_?_

¢

D

ol
e

2 o

:TL

—~

]

Ho = opx [
=

et

@7ol Bk o 2€ ST WETE AL
golctis]. o wile A7) 1g B0l
7N, 7L 9 weks

i)

40 20 rr ox

o g £ o} g
w4 Ao

=
2

>
1o
N
A
2
0,
N
T
o
el
>
oo rr
ox
i)

g
4
o
I
El
Ho
e
2
rQ M
-4
1o
.t
__):]_1“
i
ro
w o

EO@REWEDHJEJ#OZ
Z ol
o -

my
e

105



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 5, 2026

'S
! : ; :
Maturing
Analysis Design Evaluation - Intervention

Exploration Construction Reflection ‘ u:s:;ﬁﬁ;ﬁ; :\g

Figure 1. Generic model for conducting Educational Design Research
(McKenney & Reeves, 2013)
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Table 2. Themes and sub—themes derived from semi—structured
interviews for needs analysis

Main Theme Sub-theme

- Instructional experiences

- Scope of concepts

- Types of tools utilized

- Advantages and limitations of tools

Educational Context
and Experience

- Difficulty in understanding due to
conceptual abstraction

- Lack of mathematical background
knowledge

- Challenges in visualization and intuitive
explanation

- Limitations of teacher—centered, lecture—
based instruction

Learner—side Challenges

- Visual representation of core concepts
- Scaffolded learning

- Learner manipulated interaction

- Appropriate language and terminology

System Design
Requirements

- Minimization of cognitive load
- Experiment—based learning
- Stimulating interest and motivation

Educational Values and
Design Principles
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Table 3. Quantum Blocks (The blocks provided in the system include
functions like creating a 2—qubit circuit)
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Figure 2. System Interface Overview (Incorporating quantum menus
and blocks into the Entry environment)
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Figure 3. Block—to—Python Code Conversion Interface (Real-time
Qiskit code generation from quantum blocks)
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Table 4. Examples of Learning Activities for Quantum Algorithm
Education

Topic Activity

- Exploring the concept of superposition

- Running quantum circuits and verifying
measurement results (1 shot, 100 shots)

- Visualizing and interpreting measurement
results

Quantum Random
Number Generator
Algorithm

- Exploring the concept of entanglement
- Implementing Bell states

Basic Quantum - Running quantum circuits and verifying
Entanglement Algorithm | measurement results (1 shot, 100 shots)
- Visualizing and interpreting measurement
results
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Table 5. Code and Results of Quantum Random Number Generator
Algorithm (The code include blocks like creating a 1-qubit circuit,
apply H gate to qubit 0)
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Table 6. Code and Graph of Quantum Random Number Generator
Algorithm (The code include blocks like open the measurement result
visualization chart window)
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Table 7. Code and Results of Basic Quantum Entanglement Algorithm
(The code include blocks like creating a 2—qubit circuit, apply H gate
to qubit 0)

Table 9. Code and Results of Quantum Random Walk (The code
includes blocks like creating a 1-qubit circuit, applying H gate, and
sending signals based on measurement results to move the object)
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Table 8. Code and Graph of Basic Quantum Entanglement
Algorithm (The code include blocks like open the measurement result
visualization chart window)
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Figure 4. Scale structure of the UEQ questionnaire (Schrepp, 2015)
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Table 10. Participant Demographic Information

Category Item N
Bachelor’s Degree 3
Education ;
(Highest Level) Master’s Degree 3
Doctoral Candidate 4
Computer Education 5
Major .
(Highest Degree) Al Education 1
Other 4
5 to less than 10 years 4
Teaching Experience 10 to less than 15 years 4
15 years or more 2
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Table 11. Confidence intervals (p=0.05) per scale

Scale M SD Confidence Interval
Attractiveness 2.100 0.486 1.799 2.401
Perspicuity 2.125 0.615 1.744 2.506
Efficiency 2.225 0.595 1.857 2.593
Dependability 1.975 0.759 1.505 2.445
Stimulation 2.325 0.657 1.918 2.732
Novelty 2.375 0.852 1.847 2.903
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Figure 5. Mean scores and confidence intervals of the UEQ scales
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