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[Abstract]

Utilizing programming languages for data visualization can enhance the efficiency and effectiveness in
handling data volume, processing time, and flexibility. However, practice is required to become
proficient in programming. Therefore public data-based the problem bank was developed to practice data
visualization in a programming automatic assessment system. Public data were collected based on topics
suggested in the curriculum and were preprocessed to make it suitable for users to visualize. The
problem bank was associated with the mathematics curriculum to learn various data visualization
methods. The developed problems were reviewed to expert and pilot testing, which validated the level
of the questions and the potential of integrating data visualization in math education. However, feedback
indicated a lack of student interest in the topics, leading us to develop additional questions using
student-center data. The developed problem bank is expected to be used when students who have

learned Python in primary school information gifted or middle school or higher learn data visualization.
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I. Introduction
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II. Preliminaries

1. Data Visualization
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2. Data Visualization education using programming
language
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3. Data Visualization Automatic Assessment
System
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4. Education using Public Data
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III. The Proposed Scheme
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1. Structure of Question Bank
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Fig. 1. Question Bank Structure

2. Implementation

2.1 Selection of Public Data
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Table 1. Data Topics and Graph
Order Data Topic Graph
1 Food Waste Bar
2 Power Generation Bar, Line
3 Parental Leave Line
4 Private Education Line, Pie
5 Car Accident Pie, Histogram
6 Movie Histogram, Bar
. Histogram, Bar,
7 Subway of congestion Vertical, Box,
. . Box, Histogram
8 Public bicycle Vertical, Scatter
9 Adi lation Vertical, Scatter
ging popufatio Histogram
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Table 2. Draft_Framework of the question

Data
. R Not
Visualization ote
Description Description of the Question
Data provide a description of the public data
Description of the graph
h . .
Grap that need to be visualized
E le of .
xampie o Provide code to use data
Data
Example of . .
Provide graph image
Graph grap 9
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Fig. 2. Output of a Problem
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2.3. Answer
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Fig. 3. Results of the assessment when answer is incorrect
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3. Expert Review Result
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Table 3. Questionnaire of content validity review

Area Question

This question is developed according to the
2022 Curriculum.
This question reflects the graph and graph
elements well.
The learning elements presented in this

Appropriate-

ness of guestion are systematic.
Learning This question is likely to be applied in the
Elements classroom.

Using this question will help students learn
using engineering tools.
This question is suitable for utilizing the
online judge.

Food waste-related data and graph learning
elements are appropriate.
Electricity generation data and graph
learning elements are appropriate.
Parental leave data and
graph learning elements are appropriate.
Private education expenses data and graph
learning elements are appropriate.
Traffic accident-related data and graph
learning elements are appropriate.
Movie audiences data and graph learning
elements are appropriate.

Subway congestion data and graph learning
elements related are appropriate.
Public bicycles & weather data and graph
learning elements are appropriate.
The average monthly income & population
composition by region data and graph

Appropriate-
ness of
Data

learning elements are appropriate
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Using developed questions based on public
data will improve students' data
visualization ability.

Using developed questions based on public
data will help students cultivate data
programming- statistical convergence
competencies.

By using developed questions based on
public data, programming- statistical
convergence education can be promoted.
Using developed questions based on public
data will satisfy data programming and
statistical training.

Compete in
Data
Visualization

Student’s Using developed questions based on public
Need and | data are at an appropriate level for learners
Interest learning data visualization.

Using developed questions based on public
data will arouse interest and interest in
programming and statistical education.

280 Bigw ZEo] Aoldh A2/Re AEE L vt
Azgolo] grjstmdls 2Rk @5 R WAk 29,
A} B A AES 283t Fdo] 9l UEE 28 At
S92 RIS &5 @A} 200, WRE 2% WA 59
239, 254508 AAESlE Adstn £S5otol
A 2Rete @7 1%, 4o FERA AAEE 47l
g 7 104 ool @A} 29l0]c}. MRvte) WF, 3
9, B87UL Theu} Table 43t 72t
Table 4. Experts involved in the review
Major Education Career(year)

A Computer Master 18

B Computer Master 21

C Computer Master 10

B) Computer Master 8

E Computer PhD 9

F Computer PhD 10

G Computer Master 15

H Math bachelor 13

I Math bachelor 13

J Math Master 22
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Table 5. Result of I-CVI statics analysis

area Item Mean SD I-CVI
1 3.8 0.42 1
Appropriate- 2 3.9 0.32 1
ness of 3 3.9 0.32 1
Learning 4 3.3 0.48 1
Elements 5 3.7 0.48 1
6 3.8 0.42 1
7 4 0 1
8 3.7 0.48 1

9 3.3 0.67 0.9

Appropriate- 10 3.1 0.74 0.8
ness of 11 3 0.67 0.8
Data 12 3.7 0.48 1
13 3.4 0.52 1
14 3.8 0.42 1

15 3.3 0.67 0.9
Compete in 16 3.9 0.32 1
Data 17 3.7 0.48 1
Visualization 18 3.7 0.48 1
Student’s 19 3.7 0.48 1
Need and 20 3.4 0.52 1
Interest 21 3.7 0.48 1

et 230 oiet U Bl ZAFS 9Jat 1-CVI gt

0.780]Ato|m 2 U8 Elgwrt 2 Aoty s 2
tt. ol Zidst o] wsapPgo] £aksto] ZidEQl
T st Bstog w2 I2hn] 9 &7 olake o]7|o
EIGsH S5AME a3sto] 7idsieS &g 4 Qlth
4719 G % dlolH ] AR FollA HlolE 2 4l
1} glojg] Axjet ste] MEIL 9J7do] AL ich
& OJoJE]o] EFHoF EA], AEYES vl O Gfjof g
21 2] QAR E O] RO ZprRY o E1AC)
}) AL-Quj= RIS & AH2]7F Qlo] Holslz &F
ot Sofg AL ¥ gfw'd Al SH] Fohe sl WS
of o ARE B FEYo] Wolxls A Zeyr)

‘SR A&lu} FQl fJo]E]2 KAl Zlo] o E1%

L} o 2 oA AAlsect

4. Reflect Expert Review

A2t Ug s HE Ang vigoe ohew 2ol
2719,

A, sP¥=o] Hojefo] Al=5t7] Ysto] Hlo]&et HH
9 hag ARSI A EﬂOlE1 TZIIA AA]

¢ ola] 71x] Ale] A, 87 2AIS ThE o2 shyso



A Study on the Development of a Problem Bank in an Automated
Assessment Module for Data Visualization Based on Public Data 209

A A=A o2 4 At m2tA] sPdSo] dlojEjof Al
staL ofsistr] ¢fsto] 2Aol T RAE &7 5}9"1
=A. HlolHE Alssle & APPIES F3= Jﬂo}o“‘
ot &5 Hol"ol7l= SRR EA], Alsshs 3571
MAISHA] oot dA| Hlojelz QAAISHA] 2 4 E}

eh gojes dwsts 2o Holeg Agsts WAlol
Y3z dAzsle] WeAl Asts Yojes PE
slo] 2913 4 Q== sloirt. Table 6.2 478 A
Solu}, Fig. 5= 24 52 ‘B &2, goe], 1)z,
dole} o], Jejz o]’z 4Ugsle] E2g Aol
o2 A 2 goleolA] FA0 dlole AEgAZ Agst
7] glsto] slojHALE o519t

EE.

Table 6. Revised_Framework of the question

Data
. . Not
Visualization ote
Related article To arouse student’s interest
Data provide a description of the public data
and Website that provide the data
Description of the graph
Graph . .
P that need to be visualized
Example of .
P Provide code to use data
Data
E le of . .
XaC-iTapp(; ° Provide graph image
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Fig. 5. Output of a Problem

5. Pilot Text Result
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6. Final Development Result

A7} o)Azt 8 o7 5 Tlolel7} sl 27t

Al ke 9742 WIgste] SPBS A & S U QbiAl
1, 3 AZAR At 9 §E go|g2 ulglog 23}
2 27t2 JREsict. Table 7.2 2713 S3colEl%

o

1S B350 AAst Tz 1 ks Q Aol

Table 7. Data Topics and Graph

Order Data Topic Graph
10 Safety Accident Bar
11 Medical Checkup Line, Hist, Vlines
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Table 8. Number of Questions developed

Data Topic | bar | line | pie | hist |vertical |scatter| box
Food Waste| 2
Power
Generation
Parental
Leave
Private
Education
Car
Accident
Movie 1 1
Subway of
congestion
Public
bicycle
Aging
population
Safety
Accident
Medical
Checkup
Sum 9 9 3 8 4 4 2

IV. Conclusion and Proposal
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