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ABSTRACT

This study investigated the effects of motivational orientation (challenge and
safety orientation) on creative problem-solving ability among upper elementary
school students through a game-based software education program. It also
examined the sequential mediating effects of communication competence
and digital literacy on this relationship. Data from 105 students were analyzed
using SPSS 22.0 and PROCESS Macro 4.2, with gender controlled. The results
showed that challenge orientation had a significant direct effect on creative
problem-solving ability, and that communication competence and digital
literacy partially and sequentially mediated this relationship. In contrast,
safety orientation had no significant direct or mediating effects. These findings
highlight the importance of personalized instructional design based on
students' motivational traits and interactional competencies, and suggest that
fostering challenge orientation and integrating collaborative communication
and digital literacy into project-based software education can effectively
enhance students’ creative problem-solving abilities.

Keywords Creative Problem-Solving, Motivational Orientation, Challenge Orientation,
Safety Orientation, Communication Skills, Digital Literacy, Software education
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Figure 1. research model
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Table 1. Game Creation SW Education Program

Lesson Topic Learning Objectives and Activities
- Understanding the concepts of input,
Input. Process process, and output
5-6 apild,Out ut - Using variable, input/output, and
P calculation blocks in Entry
- Creating a calculator program
- Understanding sequence, selection,
Sequence, and repetition structures
7-8 Selection, and - Applying variable, condition, selection,
Repetition and repetition blocks in Entry
- Creating an “Escape Quiz” program
Variables and . De‘51gnmg' algorithms for game scenes
9-10 . - Using variable, random, clone, and
Game Design . .
timer blocks in Entry
11-12 Storytellingin Plaqmgg game stories
. - Designing algorithms for story
13-14  Game Creation . | .
implementation
15-16 - Planning and designing a personal
Creating My game - . .
17-18 Own Game - Developing algorithms for coding

- Creating, sharing, and giving feedback
on one’s own game
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Table 2. Game Creation Tasks by Difficulty

Task Main Learning Goals and

: : T . ] o Description
Lesson Topic Learning Objectives and Activities (Difficulty) Conditions P
Meanin - Understanding basic elements of Entry -Understanding the meaning of
1ng - Learning about objects and blocks in programming
1-2 and Basics of . o . . . .
. Entry - Processing basic arithmetic operations (+, A class—wide practice
Programming . . B . .
- Decorating Entry objects Caledlator 2% <) task focusing on
: - - Creating and using variables procedural execution.
- Understanding the concepts of signals, Program . . S
i -Understanding the structure of input— Within a given structure,
scenes, and repetition (Low) .
. . . . - process —output students add one unique
Signals, Scenes, - Using motion, signal, and repetition . . . ; .
3-4 C 1o -— Reproducing procedural coding idea of their own.
and Repetition  blocks in Entry o
. « . » structures and checking if the program
- Creating a “Turtle and Rabbit .
e operates without errors
animation
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Task Main Learning Goals and Description
(Difficulty) Conditions P
- Understanding signals and scene  Students use Entry
Quiz transitions (question — result) motion, signal, and
P - Score variables, conditional and repetition blocks with
rogram . .
(Moderare)  FEPetition blocks ‘ guided examplgs for
- — Assessing understanding of conceptual review and
program flow control. procedural mastery.
- Understanding input — process — Applying Entry
output. :
- . variable,
- Designing creative elements .
) A high level of
Rescue  such as storyline, characters and .
= freedom and creativity
Mission  obstacles is required
(High) ~Implemer}t}ng timers and game— Students design their
over conditions .
. — Desicni ioinal . Own topics, structures,
esigning original scenarios
. . and code flow.
and algorithms independently.
- Designing game algorithms using
Meteor  sequence, selection, repetition, A fully creative project
Dodging  random, clone, timer, and scoring  with the highest level
Game  mechanisms of difficulty and
(Very - — Defining problem situations autonomy.
High)  and constructing efficient block (Figure 2)

structures.
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Table 3. Descriptive Statistics
subfactor M SD  Skewness Kurtosis
Gender 1.46 .50 17 -2.01
Challenge 349 94 -09 -113
Orientation
o Safety 350 95 -70  -.26
rientation
Self-confidence and 292 99 40 ~ 49
Independence

Creative  Divergent Thinking 292 .99 .12 -.55

Problem . )

Solving ~ Criticaland Logical 363 g1 _ 46 _ 5

Thinking
Total 316 .79 13 -.35
Information 390 82 -64 -30
Gathering
Active Listening 35 .73 -.39 —-.48
Commqnication Creat?ve ' 338 73 08 ~ 65
skills Communication
Understanding B B
Others’ Perspectives 318100 07 63
Total 348 .66 -.19 -.57
Digital Social
Awareness and 3.10 .97 -.08 -.58
Problem Solving
o Access to Information 390 1.05  -.82 -.00
Digital )
Literacy Content Creation 351 110 =52 -.54
Sharing 370 1.03  -.52 —-.44
Digital Metacognition 3.04 .92 .02 -.45
Total 349 .85  -.48 .03
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Table 4. Task Difficulty by Motivational Orientation

(N=105)
Orientation Type N Mean SD t
Shallenge 57 309 071 697 <001
rientation
Safety
Orientation 48 1.96 0.94
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Table 5. Mediation Analysis of the Effect of Challenge Orientation on
Creative Problem—Solving

(N=105)
Pradheior Criterion Variable : Communication Skiils
Variable B SE t R?
Constant 2.370 .368 6.446%**
Challenge . 125
Orientation 263 0703779 F=7.274**
Gender 124 131 943
Predictor Criterion Variable : Digital Literacy
Variable B SE t R’
Constant 510 497 1.026
Challenge 182 085 2.131*
Orientation 338
ieati F=17.191%**
CommuAmcatlon 637 113 5.650%**
skills
Gender .085 .150 .568
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Pradicior Criterion Variable : Creative Problem—Solving
Variable B SE ¢ R’
Constant 455 342 1.331
Challenge 274 060 4.586%**
Orientation
Communication 637
. 344 .089 3.874% %% F=43875%**
skills
Digital Literacy .296 .068 4.341%%*
Gender -.330 .103 =3.204%*

*p<05, **p<.01, ***p<.001
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Table 6. Sequential Mediation Analysis of Challenge Orientation

(N=105)
95% Confidence Interval
Path B SE Lower Upper
Bound Bound

Total Indirect Effect
(Challenge Orientation —  .195  .063 .088 334
Creative Problem—Solving)

Challenge Orientation —
Communication Skills — 091 .031 .035 158
Creative Problem—Solving

Challenge Orientation —
Digital Literacy — Creative ~ .054  .038 -.006 .140
Problem—Solving

Weighted Path Diagram with Coefficients

Creative Problem-Solving

/ \ﬁ\\
0y °.
&03
Al

%,

/ _ communication skils
o
Digital Liter: \
'r/\ .
N

B=015

Challenge Orientation

Figure 5. Challenge Orientation Path Model
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(Effect = .050, SE = .025, 95% CI [.014, .109]). & 7+4
a3 (Effect = .195, SE = .063, 95% CI [.088, .334]) 9 A|
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Table 7. Mediation Analysis of the Effect of Safety Orientation on
Creative Problem—Solving

Challenge Orientation —
Communication Skills —
Digital Literacy — Creative
Problem—Solving

050 .025 .014 109

JrtaEsol viiE(HI-1)E
o] JrtassEo] nAes 2=
125, B =.265, p < .01), rtaEs5d
Ao ojojx &= AR EFF FoSHAtHR? = .637, B =
344, p < .001). FEAE]Y(5,0005]) At<Table 3>,
HHETe] 95% Al=|Ft7to] 0o] 2= 2] oFof(Effect =
.091, SE = .031, 95% CI [.035, .158]) YJAtA S5 9] uf
MEds AHCRE |osiglon, ol HI- 15 A x|ttt
oA g 2fef2]Ale] sz & aHH1-2)ol thigh B oA,
/4ol gAg gEejAlo] tjA= H2(R* = .338, B =
182, p < .05)eF HxE e A7} Fold EAls Ao
0] z]&= 4 Z(R?* = .637, B = .296, p < .001) 2% |25}
ot 23y REAEY A, 95% AlZFE3tel] 0o] Z3
=)o} (Effect = .054, SE = .038, 95% CI [-.006, .140]) T
A9 2 e Al v gt BAH R ot Egko

o, oo]l whe} H1-22 7]Z+=]lt}.

(N=105)
Pradhicion Criterion Variable : Communication Skiils
Variable B SE t R’
Constant 3.414 276 12.39%%**
Safety Orientation .057 072 .800 F£(3137
Gender -.095 135 -.700
Bradicion Criterion Variable : Digital Literacy
Variable B SE t R’
Constant 1.295 472 2.746**
Safety Orientation ~ —.117 .076 -1.505 m
Commu'nication 734 107 6.856%**  F=16093***
skills : ’ )
Gender .030 147 201
Predbcior Criterion Variable : Creative Problem—Solving
Variable B SE t R’
Constant 1.285 364 3.532%**

Safety Orientation  —.045 .058 =776
Commuiication 435 096 4500%*F LN,
Digital Literacy .353 .074 4.764%**

Gender -.486 .109 —4.451%**

*5C.05, **p.01, ***p.001
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Table 8. Sequential Mediation Analysis of Safety Orientation

(N=105)
95% Confidence Interval
Path B SE Lower Upper
Bound Bound

Total Indirect Effect (Safety
Orientation — Creative -.002 .065 -.130 126
Problem—Solving)

Safety Orientation —
Communication Skills — 025  .036 -.044 100
Creative Problem—Solving

Safety Orientation —
Digital Literacy — Creative  —-.041 .031 -.106 .017
Problem—Solving Ability

Safety Orientation —
Communication Skills —
Digital Literacy — Creative
Problem—Solving

015 .023 -.027 .063
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