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ABSTRACT

The purpose of this study is to analyze the effect of a mentorship education program using
3D Design Software on career maturity and digital literacy of elementary science gifted
students. The subjects of this study were 68 sixth-grade elementary science gifted students
enrolled in the university-affiliated science and gifted education institute, and by applying
the '3D design software-based elementary advanced mentorship education program'
provided by the Korea Foundation for the Advancement of Science and Creativity, an
instrument of pre-post career maturity and digital literacy was introduced, and additional in-
depth interviews related to private education were conducted. The results of the study are
as follows. First, it was confirmed that career maturity of elementary science gifted students
improved through private education, understood their own competencies and characteristics
through interviews, and became more aware of their future career paths. Second, it was
confirmed that digital literacy of elementary science gifted students who experienced
private education using 3D design software improved. Digital competency improved through
learning new software functions and self-directed problem-solving design activities. Third,
as a result of in-depth interviews with students who participated in private education, it was
confirmed that private education is effective in self-direction, inquiry competency, career
awareness, digital competency, and self-efficacy. Based on this, the development of private
education using various software for gifted elementary school students is required, and
through this, it is expected to contribute to fostering human resources who have led the
future and cultivated digital capabilities for the purpose of gifted education.

Keywords: Elementary science, gifted students, mentorhip education, 3D design software,
career maturity, digital literacy
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Introduction
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Ao w55 s8ote 497 B2, ol & AAA 28 4-8517] 915 R&E (Research and Education) F+= A}
Ab 2P o] ZEE AL T Park (20092 2Hek QA ARAksof] thish 2eFAQl alg 2|4} 7] 52 Skl
o2 TpelAbe E ok weHA Abale} B e g S55hs F2dt WRIs AR RaLSo] F skl AQkstith
£5] Tt JAE AR AR LS WA TFeF o] B4} TRk Afare] 2/8'S skl ofsid 4= Qe Al
SUE AZSATE 3 Son (2015)2] ATollA = SHY0] HHA 0 & AE 435t AFAle] 52, Z]
ofl tigh wlet 12|17} B/ =] AL, AR A QI TSttt 7|3] S v o 2 15ke] 240 718 4 laa Ao
T}, Park (2009} AMAF A1 B R&KE -5 3-ofl Tl ‘Al A 2ke} At o] At WAl 27| S 24

ofr

EY A7 HAS AQkelaA e B JAu S oA %= AR S, 2tekalEsha
WOl M =345 = R&E Z= T3 22 +=2l5t0] 1 F 2437} /42 A THPark, 2009).

o|x& FAuFol| A= AL 0] FRE| T QL oL, o] 2§t w2 thA| = F-5 st sHYe FA
Z o]Fo]x] 1 Q1= Zo] ERIE| ]} Park & Lee (2022)9] Aol A= AbAlal8-0] 2}e}t ) w82 B
2 f-8ota B esittal AlAsHHA &, 25 st Al sHYe] Abrtagoll theljil= A A A & o] FoiX]
QA Fotrar A HsiQict. 255t A S42] -9 SR E FEA 07 8fst]of 5Elo] nls
sk, 2tske] 2Ao)| thst o]si & 558 WS 7|37} FE6] T A|A| Y= A0 & ATE| U THPark & Lee,
2022). YHkA © 2 w8 A ulal s A e w e U A 27Eeke] ARk S B2 AJI7HA, 3 7HA
A O & ARAaLS: 423]0f] of o] Qlrkal AE|ITHKim & Ha, 2019).
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S
A A EQ o] §3to] ZHE % 11 TH Yoo & Goo, 2023). Park (2024) SW 7|HHe] 25 5z ARALAY S 2
Sto] )4 A s dzat AFE Aol &b olak= Ag ARt HA Hot thefdh 253HY tid<l
SW G52 AAIT H /S A6t o]2fdt o Ado] Bzto|x E-tolal A A& AnjE
Z5 Aol tish A 2EHAIE AAXN O thf= A8 A7e F53 A%oloh 22{L Lee &
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|Zl5lT). Zrof SH 8l SheL i of Altof] 5o 5 of, ARAtLS TP o] Al T AR 22T
2 HZ AZE-S A|E5tT AP ALS HALo] Z7A] AJAsHA #ogh 68tH-S thAko 2 B8 AlXsleic)
AT ] AE-2 JFehAY 457(66.2%), oISHY 237(33.8% =)0l 1, A1) ¢ FA] 24 gHAYo] 56T
(82.4%), Al &= 2|9 SHAYo] 12T(12.6%) -2 SRl =]}t

Ato]] Frofet 687 25 WetFA A T LR TS A sto] HES 2siiet. HE i S8 A
AR oA FAl sHe AF dashs Wi
S 3712 WYsieict Mol ofsh sy 5

o .

Table 1. Interviewee Information

Subject Gender Location Interview Time Remarks
A Male Provincial area After 5th session (Aug. 23)  Recognizes career paths proactively.
B Male Metropolitancity ~ After Sth session (Aug. 23)  Actively utilizes feedback from parents despite limited

computer skills.

C Female Metropolitancity ~ After Sth session (Aug. 23)  Acknowledges spatial cognition improvement through 3D

learning experience.

D Female Metropolitancity ~ After 6th session (Aug. 30)  Shows clear interest in science, but seems unsure about self-
assessment.

E Male Metropolitancity ~ After 6th session (Aug. 30)  Motivation and understanding of career exploration are clear
and specific.

Male Metropolitancity ~ After 6th session (Aug. 30)  Shows shift in mindset through learing experience.

Q

Male Metropolitancity ~ After 6th session (Aug. 30)  Displays proactive attitude by identifying specific career-
related interests.

Mentorship Education Programs for Elementary Science Gifted Students

o] AFof|A A g7t ==L Shaaho| A o] A o= 2024\ TR ek A ul- A of|A 7
et STEMH A2 230 5 o4 T2 310 2 A7)E 3D IRl £Z Ef)o] 7 25 Aok ARt
= 1582 -85} thKorea Foundation for the Advancement of Science and Creativity, 2024). ©] =1
T N GAIZ = o] Tk 18 A0A = 25 3D HARR! A Efofof thgh 7] 241 Q1 AR 22t
g5ttt o2 29 7olM = i w52 -85 AL EQ0l9] 4S8} 7|52 ShEshal oA = A&
5= 3D YARIE edshs 852 43R 3870l = EAISHE Z2AE A5 B5-2 43 OPEE
otulsto], BHgo] A Ak Lol A A3 EAAkso| L 11HA ATt Q)2 Hleo & 3p Tixjol BHE-S

5
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Table 2. Educational Program Details (Korea Foundation for the Advancement of Science and Creativity,

2024)
Title Project-Based Mentorship Education Program Using 3D Design Software for Problem Solving
Objectives - Students will be able to design 3D models using 3D design software to solve real-world problems based on their own

ideas.
- Through mentorship activities utilizing 3D tools, students will develop creative problem-solving skills in scientific
contexts and learn the value of collaboration and sharing through the production of tangible outcomes.

1~14 Sessions ~ Phase 1: Online Learning of 3D Design Software
- Learn how to install and use basic functions of 3D design software through online lectures.
- Practice independently using sample exercises and recorded lessons (repeated practice encouraged).

15~26 Sessions  Phase 2: On-Site Practice with 3D Design Software
- Conduct module-based activities using 3D design software in practice.
- Deepen understanding through interaction with instructors and team members.

27~38 Sessions  Phase 3: Project-Based Mentorship Activities for Problem Solving
- Carry out science-focused module activities applying the ADBA model.
- Engage in project-based tasks by integrating engineering tools and 3D modeling software to explore and solve real-life
problems.

39~40 Sessions  Phase 4: Final Presentation of Project Outcomes
- Share results and exhibit works through presentations, allowing creative reflection and development.
- Boost motivation and emotional engagement through evaluation, feedback, and recognition (awards and appreciation).

Instrument
AR 258 e 25 st @A Y] viskE & ?JEP | $1sh 2=/ 59} EJZ] g 2] 31 Al
A EFE m2 0 A8 APARS £915) =
A 7FIof| A AlaEhs 7t 42 SHiA 2| & W7ol A] Z5HAY
&2 285 th(Park et al, 2024). ©] AL == A7 ofof, X2 A Zl= A 71”’—4 7k 3t oﬂoﬂoﬂ Se
FE 15502 P 53 2| HE A AL L2, 25 st ) s EAJ-S a1 slo] AA 5T %
M 2229 T s |, 2 A9 ] MRS oJ5t A & w0 opd A2 gk & 218 TEshs A
I 51, 2}7] AFAlof gt Bt 712 o]sfief n]e 2 2 etAsla w3 shH= =H
FTHAhn & Yoo, 2012), oF22] Gl a8 LRt sHE T} 21 = o] Alo] A& ¥rehstal 7l =of thgh 34l o]
2108 AE 7] "ol G AA =F-E 1_%3}04 Z5 ek AEe JE@QE%
=)

S, ofn ook r-ll:l
weL 1o
ﬂ-l

-

l
rlo
il

o] &2l th(Table 3).

Table 3. Career Maturity Instrument

Factor Example itmes Number of items  Cronbach's o
Self- - I know what kinds of work or activities I enjoy. 5 0.775 0.876
Understanding - I know what is important for my future.
Career Exploration - I have looked for information about schools or occupations that interest me. 5 0.864
- I try to engage in various experiences (activities) related to my future hopes and goals.
Career Planning - I think that deciding what [ want to do in the future is important. 5 0.765

- I consistently strive to achieve the goals and plans I have set.
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OAY 2l82]A] HAF == Lee & Kang (2021)2] “2588S 915t A2 2lEl|A] AAF =4t 7 4
74_75” OE]_'_I__Lo"/L«] 7Hl:ll-5] 7—]}\]—ELr"L__ 7@]3—].0:11;]. o] 7—]A]—E,‘_F__ :,]x]EJ /\].3] o]}\] ol _E,!_xﬂ H7:l’ ‘z%i ;@l‘:_u,
TR AW, TR, DY, HHEE D g2 L T vlERIA 9] 77} 9o 3e7he] oz TEgle

o, 227 2 3 ofle] 48, 42 8 B AU 29 RS MY R BAOL Bl Y

GRS E:r’-olt} o] QoA HFE ALEF0}Z B8 AAtIGO| 4= HA, PSS A2 T
AE 7S Agsl, AAE 2 g__a].o] A2 2 P 3|24 0 2 2pA19] ofo|t]o] S AFEE 2

W= %%E Rl Q7] wizol, Ate] FAlet wAdo) W e, WEES W F2), YAE HE]
A" Q1S A|Q$H 47l 91 277 S A =2 E-8-51 THTable 4).

Table 4. Digjtal Literacy Instrument

Factor Example itmes Number ofitems ~ Cronbach's o
Digital society - I am interested in emerging digital technologies and services. 9 0.893 0951
awareness and - I can use digital tools to solve the problems I need in everyday life.

problem solving - I know how life is changing as digital technologies develop.

Information access - I can search for data, information and content in a digital environment. 4 0.635
- I can find or download useful apps (software).
Content creation - I can use digital tools for my presentation. 8 0.924

- I can use digital tools to edit photos, drawings and videos.
- I can save existing data, information, and content for the content I want to create.
Share - I can share information with others by means of digital means appropriate to the 6 0.837
situation.
- I can share data, information and digital content using the right digital technology.

o] AAfalSol thet SHYEC] FLAAQI o H S AR | flal], ZE18]o] Xy E = F 7 ¢
£ A4 A5 A5 HE A2 A= Seidman (1998)2} Schuman (1982)°] A A] S oP 3| Ud%t'd
AJolAHA] olshiel 7ol tht o|sE 7|REo &2 SHY o] ARAfalsof| tigh AP ofsf|, 7ol 57, ket 3l &
of thgk5r], A7] 1A & M 2 Ag 5= mhetetr] 9l Rbtzst A o 2 JL/4dsinh

o] A= 2024 thjgRd 1ahe XHJm%ﬂW 7HES STEMH AJZt A T2 T3 3 ARt ug o = 48
SHHA 25 2Fetg Al M2 i/t el tish &ishs 542 7HA AL ok R 2/d <=2k A"
2E2A] DA =5 ol L RS Ejlstal, HE ALR & &5l AR M-S 1ol e BE = 1t
oFs3ict. ool g AF a2 ARARLS o] A7), 7|& =4 1ke] xto] 14|, ThA] =3t gt 2ok, 't
g 27| tﬂa} 2 SAOE YRG0, o] & Gl Y ZHQle] Ht Ik, Bk AR, FA T
o= A4 A5E &0 olsljotaLAl S} THTable 5).

ofN rUlO

-

n o

Table 5. Sample Interview Questions
Stage Example questions

Understanding of Life - Do you know what activities are included in this mini-mentorship education program
History (or mentorship education program)?

- What do you hope to gain through these activities?

- Have you ever engaged in science (or mathematics) exploration, experiments, or project activities? If yes, what
aspects did you find interesting? If you found it interesting, why was that the case?

Understanding of - While conducting explorations, some difficulties may arise. What do you think might be the most concerning for
Experience you?
- Through this mentorship education program, in what areas do you expect to grow?

- In your opinion, how is this mentorship education program related to your career aspirations or interests? If it is
related, in what ways?
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Data collection and analysis

xjol AZEQ0}= g%c& i% Jﬁ—. og 2 APAFLS T2 3)0] §3 i“@%ﬂ oAE Al #fst

9 =
] 2 gl EOL Uﬂ”—"— *‘Alé}oﬂ 78%*’% At E——r"— Google NE E—TL— 219:510] 219l o & gy
oA, o] 49, Selo] WHEh= o 41 ARE Q) BE AlZHS Bl A7k 288 Wik Bk

82 S22 sl Atstod 248kt
2] M2 AT Jamovi BA| AT EY 0] B85 AL A5 AFALE S EE BA S 9
=)

3l Shapiro-Wilk 7+ 27 AAIGH A3t A7 2Rlof| A A7 2322 TSR] 561317 ] wiizell, Wilcoxon
)3

554:9124S MAIBHAIL, 9] o] 2 AJTRank biserial comclation) 2} 1712 F7| Elahic.

A4 g AT AN BAE 2 HlEro 2 2 Tislol) Avrﬂ% 2 72)0] Jubo dhat-gojulst
8- 223131 olol el 124 E 2L AL BlefeA] 5 A7 2o pals e 3 22519t
227 g2 Wrsle s e At Atolel Azt 74’5‘3 £o NS ol SteithRyu et
al, 2018). 25 UFE Hho R A BA 452 AR} W, 25 kA AL gol gt Al
e =23t

Results and Discussion

Effect of Mentorship Education for Gifted Elementary Science Students on Career
Maturity

3D el £TED IS BET 5 S ANIS TS AP E5 N Y52 124

&% W32 BAS A1k Table 62 24T

Table 6. Results of Career Maturity

Career Maturity M SD Wilcoxon W P Rank Biserial Correlation
Self-Understanding pre 444 0.42 374 004" 0457
post 4.60 040
Career Exploration pre 3.98 0.72 410 011" -0.405
post 4.19 0.70
Career Planning pre 431 0.52 412 004" 0.445
post 4.49 049
Total pre 424 045 482 000" 0490
post 443 043

"p<.05" p<.01," p<.001

EE
<]

Wilcoxon 849 B4 A} A 2Aer 24 9l 2= 51 QQloj|A 8-0]43 95 %o|A EAIXOZE &
ofmlgk 207t Q= AS FRle 4 ATk A7) olsf| 2R19] A9 &Hile) Fn|, /g4, A/, A2 4
£ 5 A2 o] arsfiol & 719l £E4J9] o3 =& oJn]sh= 21 22 (Kim & Jun, 2025), AP H+t
444D =042)004 AL T 4.60(SD—040)0 2 Z7Fek o] Helslgick APAFiLgol olshs FoF 5k
S B ok 52 'dol Al A AlAleA 43shs Tt 52 Fsl = 4 Al H=d, o] =g

25 S0l A7) ARl o) SAdol sl T Zlo] Al & 4 = A o2 BAETE 2 5 2119 B¢

Jm
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A, H2H o Nas ehlsl o=stels BT 'S oju]stm, Abd W 3.98(SD = 0.72)01A4 AFE B
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- A e F Al ST o A 235 B A 2>
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Table 7. Results of Digital Literacy

Digital Literacy M SD Wilcoxon W p Rank Biserial Correlation

Digital society awareness and problem solving pre 4.10 0.61 239 000" -0.701
post 440 0.57

Information access pre 4.67 040 166 023 -0.442
post 4.80 0.36

Content creation pre 427 0.57 233 000" -0.686
post 4.54 0.56

Sharing pre 434 0.58 171 000 -0.698
post 4.62 048

Total pre 427 0.49 217 000 0763
post 4.54 046

"p<.05"p<.01," p<.001
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