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[Abstract]

With the rapid advancement of digital technologies, including big data, the importance of data analysis education has continued
to grow. In the field of artificial intelligence, courses such as “Introduction to Artificial Intelligence,” “Data Science and Machine
Learning,” and “Data Science” have been introduced as elective subjects within high school career paths. However, in actual high
school settings, there is a lack of concrete case studies and practical examples related to data analysis education. To address this
gap, it is necessary to develop project-based data analysis instructional materials that not only provide theoretical knowledge but
also promote problem-solving skills and creativity in real-world contexts. Accordingly, to support the effective implementation of
data analysis-related subjects in general high schools, we developed project-based data analysis course materials and examined
their effectiveness through classroom-based instruction.
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Table 1. Data analysis project education program

Lesson Contents
1 What is Big Data?

2 Data Preprocessing

3 Analyzing Data Without Libraries

Data Analysis and Visualization Python Library

6 Data Visualization Library

7 Data Analysis Project Practice

8 Project Topic and Planning Establishment

Project Implementation

Project Presentation

o
il

i o2 &L ok
e
0

4
ol
rlo

>,

ok
au

o Mo

rlO =, 2
G
i}
oo
ol
o
&
N
o

(2

o
-
29

)
S
~

AL ro rlo 5

X
e
X
FE
2
Y
e
o
N
B9
f
2,

5 >
2 o

=
)
M

z O
g
M 1
o
e
oo
ol
)

B2
o
Ma

z
o

Array(3E)el
glo]He]g], dlo

)
BN
>
A

=
o,
i)
>,
N
ot
3

2
k=N
2
o
i)
o,
e
o,
ACH
il
oft

=
T

TAA] A A Al dloly 2, wlolE AdAe, dl

B Az}3}, dlolE] BAS Reyst

L o~
ALE s

i

ol

Mo

oX |m > wmu -

http://www.dcs.or.kr



9-122pA] ol = =7 dlolHE A elstal Alzhslsto]

B4 23hE 2HIS Stk 44 o, dold AW,
He 9% daelF, A28, A3 24 naAE AYeleg
4l S s

13-14744] dlole] A2, Aztel, #4 S4L BE A
2 ARRES so] AR WIS Fol FREES S
% gk, mRAE Avh i A B AvkE el 448
A ] AT AAE & 5 LS hiFc, Ee o
OB L 91T e, AAe) g, B A ofelgs An

s g,
3-3ERE ZAt

HFFE ag B RIAT &9 W A w7t 63107
AHA] Ul B ?‘ﬂmﬂ ok BFE AARE eI ule
Bk o vt o] RAE Y dlolH 24
W ZRIAHE 74 B Hebshgl

A7k ejzle s epoluee glo] diofg] ¥4 4]
S “AmE welE d 5 grelHeeE 2838p7] wiiel
ol 4 el glojnefe] s &85k
AR mﬁu}h 4 AelueielS 3] I ol
2 ohRed $48
Aol T2 AE A
vk dlolE] £4] aﬂf— A 5 U= T Yast Y,
“@aAQl T AL 5] 2w ol Qg 27
o] QIrha FAThs Azte] &, "R efshs s
ol %‘E‘j}ﬂﬂl whe} £rbge] Jfol7k F AoR W olehe o

Fiel 831412) el niele glol Hle] ] 4
2 2 1 UI8-E AR, BAARE A LR A
B TAARE Q5] TRAE TH 590 Wsto] oo
@ dlolelg thE = YRS YA TRAE F4) B
A8 S A S Skl wek 9] Bk ole} 2 ~ 3u§
o] SN Eo] TR AE HoJTl 4= QLR TZAE o] o
P55 2B E3, 11AA] Z2AE 28 F 54
dlolEfell that wAte] dEmS AAste] Erle HlolE
! ﬂJ,]_E AG = QI E Fla =l A}ae ukesl 4

= == =

= gk

32 M o

ol
0
N
L
o
Ify
>
ki
b
i)
o
=5

29} o] A7

S 2 AF AR} 69107
ZHA] W8 2 ool T3t Bl A A sk e
9 ok vigo 2 gy o] 2 A E 7k glo|E 4

TAA L % 91 HlolE] B AR YT

A AT 5 ok BAl 3E Sol FAE WYFES B,

AR ~
53], Hloly £H oz a5 Sl= AR £AE FAR

http://dx.doi.org/10.9728/dcs.2026.27.2.463

=2X|(J. DCS) Vol. 27, No. 2, pp. 463-471, Feb. 2026

E 2. 8= Oolg] EM Z2dE T2
Table 2. Revised data analysis project program

Lesson Contents
1 What is Big Data?
2 Data Preprocessing
3-4 Data Analysis and Visualization Python Library
5 Data Visualization Library
6 Data Analysis Project Practice
7 Project Topic and Planning Establishment
8-12 Project Implementation
13-14 Project Presentation
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Data Analysis Project Report

Desired
Name: career
path
p Topic

p Reason for Choosing the Topic

p Description of Collected Data

p Process for Data Analysis

p Data Visualization Graph

p Findings from Data Analysis
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Fig. 1. Data analysis project report structure
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Table 3. Student data analysis project topics

Subject Topic
) Trend in COVID-19 Vaccination Numbers by
Science )
Province
Comparison of Changes in Elementary School
Education Student Population in  Provinces Due to
Decreasing Birth Rates
Business Changes in Multicultural Household Numbers
Management
Crime Regional Crime Rates
Society Distribution Rate of Youth Centers
Computer Survey on Computer Usage by Age
Energy Trends in Energy Production by Sector
Education Student Math Achievement Based on Income
Sports Correlation Between Pitcher's Average Earned
Run Average and Various Records
. ' Comparison of Greenhouse Gas Emissions and
Engineering L )
Electricity Generation
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Table 4. Class procedures
ot | X1 02

01, 02: Pre—and post-research on data understanding, data
collection, data analysis, data evaluation, and data visualization

X1: Python—-Based Data Analysis Education
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Fig. 2. Lesson 6 data analysis project report
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Item

Questions

@ | understand the definition of data.

Data

@ | understand that there are various types of data.

Understanding

® | understand the meanings of each row and column in collected data.

@ | can evaluate and choose the sources of data.

Data Collection

@ | can express what | want to confirm from the data in the form of a hypothesis.

® | can search for and access the data necessary to verify the hypothesis.

@ | can collect data in a suitable format based on the needs.

@ | can identify the necessary characteristics for data analysis among various attributes of the data.

Data Analysis

@ | can identify correlations among various attributes of the data.

® | can understand the meaning of data presented in tables, charts, graphs, etc, and interpret them.

@ | can critically assess the reliability of data by considering its source and collection process.

@ | can find errors in my data analysis and suggest ways to fix them right away.

Data Evaluation

® | can logically explain or criticize errors that occurred during someone else's data analysis process.

interpretation process.

@ | can critically evaluate distortions of facts that occurred during my own or someone else's data analysis and

™ | understand the characteristics of various visualization methods such as tables, charts, and graphs.

Data Visualization the data accordingly.

@ | can select the appropriate visualization method such as tables, charts, and graphs based on the needs and visualize

@ | can identify the key features of visualized data and explain them verbally or in writing.

@ | can derive the analysis result based on the

data.
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Table 6. Pre-post survey results
category Pre—test Post—test . 0
M SD M SD
@ 2.96 0.89 3.67 0.85 -3.205 0.004
Unde?;;andmg ® 3.75 1.05 4.04 0.79 ~1.372 0.183
® 3.58 1.04 4.04 0.93 -2.298 0.031
® 3.50 0.76 3.88 0.88 -1.989 0.059
® 2.33 0.90 3.62 0.90 -5.639 0.000
Data Collection
® 3.21 0.71 3.92 0.91 -3.331 0.003
@ 3.42 0.95 3.83 0.85 -1.735 0.096
@ 2.96 1.06 3.54 0.91 -2.429 0.023
Data Analysis ® 2.96 0.98 3.62 0.99 -2.892 0.008
® 3.79 0.82 417 0.99 -2.099 0.047
@ 3.50 1.00 3.92 0.91 -2.198 0.038
® 3.29 1.02 3.58 0.86 -1.372 0.183
Data Evaluation
® 3.33 0.90 3.29 0.98 0.196 0.846
@ 3.08 1.04 3.50 0.87 -2.46 0.022
@ 3.58 0.86 412 0.93 -3.186 0.004
Data ® 3.50 1.00 4.04 0.89 -3.186 0.004
Visualization ® 3.46 0.87 3.83 1.11 -1.436 0.164
@ 3.46 1.08 4.04 0.98 -2.933 0.007
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