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ABSTRACT

In this study, the effect of Unity-based game creation learning in enhancing the
digital literacy of adolescents was examined by considering three sub-factors
operationalizing digital literacy: gathering information and critical evaluation
literacy (GL), content creation and communication literacy (CL), and digital tool
utilization and problem-solving literacy (DL). The study sample, comprising 30
students in their sixth grade of elementary school and first grade of middle school,
participated in a 16-session game development program spanning four weeks. A
Wilcoxon signed-rank test was administered to analyze pre- and post-intervention
changes. Statistically significant improvements were observed across all three sub-

resie :lji;w i e B factors of digital literacy (p<.01). Specifically, large effect sizes (r) were found in
all domains, with DL having the maximum value, followed by CL and GL in that

HESY  M2DSCisD il HEE DS} order: digital tool utilization and problem solving (DL, r =.67), content creation
b and communication (CL, r =.63), and gathering information and critical evaluation

THSUSE MSuUSTHL Y2 0|0 s (GL, r =.55). These findings suggest that, from a constructionist perspective,
(21X game creation learning serves as a practical and effective educational model for
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Table 1. Unity Game Creation Program and Linked Competencies

Sessions ‘ Activity & Learning Objective Factor

Phase 1. Running Game

Gravity & jump mechanics:
1-2 implement jump by controlling DL
gravity and calling AddForce()

Scrolling & obstacle generation:
3-5 build the main loop and debug DL
physics — code errors

Score Ul design: plan rules and

6-8 difficulty reflecting UX CL
Phase 2. Survival Game

Decompose complex object behavior

9-11 into algorithmic steps and implement DL
them

19-14 Degign interactions among multiple DL
objects and debug emergent errors
Search, critically evaluate, and

15-16 ethically apply digital resources to GL

one's own product
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Table 2. Algorithm and Flow of the Running Game (Sessions 1-8)

Game Flow Key Logic & Algorithms

- Set player starting position

Initialization N
- Initialize Score to zero

- Infinite background/terrain scrolling

Main Loop - Continuous obstacle spawning from the right

- Character jump on user click

Interaction : CE . .
! - Gravity application and ground landing detection

- Game over upon contact with obstacles
- Score increment on passing obstacles
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Table 3. Algorithm and Flow of the Survival Game (Sessions 9-16)
Key Logic & Algorithms

Game Flow

- Auto—spawning logic for multiple monsters using
timers
- Dynamic object generation at random positions

Enemy Spawning

- Trigger—based collision detection between player
and enemies

- Implementation of Health Point (HP) deduction
logic

Combat System

- Searching for visual and sound assets via Unity
Asset Store

Asset Integration . . .
- Evaluating and applying resources according to

copyright
Oucome | o combiione and
Feedback NG uniq p

game balance
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Auto-attack

Figure 2. Example of Survival Game Creation
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Table 4. Exploratory Factor Analysis and Reliability

Item Componentl Component?2 Component3
(GL) (CL) (DL)
GL1 .843
GL2 813
GL3 741
GL4 .680
GL5 .652
GL6 .643
GL7 .641
GL8 616
GL9 498
CL1 .893
CL2 181
CL3 157
CL4 7114
CL5 .624
CL6 .620
CL7 617
CL8 .610
CL9 567
DL1 159
DL2 152
DL3 .689
DL4 591
DL5 .567
DL6 535
Eigenvalue 5.937 5.498 3.736
% of Variance 24.737 22.910 15.565
Cumulative % 24.737 47.646 63.212
Cronbach's « .899 .867 762
KMO Measure .651
Bartlett's Test 22=570.774, df=276, p<.001

4. 43 Azt

41949 el A et 24
2 Aol A AkeE FUE ZIRE Al A2 g
o] E AZZS 93t AFH-ALE A} ZFEof i3]

oAt 2AAQN &2 A0 IA oS Zolgk
|22 Shapiro-Wilk A4S Algstdl 1 date=
Table 52} Zt}.

flo 1% o
NI Y
4>

Table 5. Results of Shapiro — Wilk Normality Test for Paired
Differences

Factor W p
GL(Post — Pre) 0.807 .001%**
CL(Post — Pre) 0.873 .002%**
DL(Post — Pre) 0.952 .196
N=30, **p<01
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Table 6. Results of Wilcoxon Signed—Rank Test for Digital Literacy

Factors

Factor Test Mean SD Z P r
Pre 4.048 0.626

GL -3.034 | .002** .55
Post 4.396 0.507
Pre 3.767 0.654

CL -3.445 | .001** .63
Post 4.158 0.634
Pre 3.738 0.615

DL -3.671 | .001** .67
Post 4.243 0.573

N=30, **p<01
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Table 7. Frequency of Student Responses Categorized by Digital
Literacy Competency

Mixed/
Other

Enjoyable 1 7 11 11 30
Challenging 1 4 17 8 30
Ability 1 12 10 7 30

Further
Interest

Survey Item GL CL DL Total

2 3 17 8 30

N=30. Open—ended responses from the post—survey were categorized
according to GL, CL, and DL competency criteria.
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