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The Effects of Programming Mentoring for
Elementary School Students on College Student
Mentors' Programming Self-Efficacy and Teaching
Self-Efficacy
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ABSTRACT

This study aimed to explore the effects of a programming mentoring program
ST s for elementary school students, led by university student mentors, amid growing
social interest in artificial intelligence education. First, a pre-workshop for mentors
was designed based on a review of prior literature, incorporating programming
education strategies and digital divide mitigation strategies. Following program
participation, mentors showed significant improvements in all sub-factors of
programming self-efficacy, while in programming attitude, only the confidence
factor demonstrated a significant change. In addition, mentors' teaching efficacy
also improved significantly, confirming that the mentoring experience played a
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Table 1. Components of survey

Category Content Reference
Logical Thinking
Computing Collaboration
Programming Self- Algorithm Tsai et al. (2019)

efficacy Programming

Debugging

Confidence

Programming Success Expectation

Attitude

Wiebe et al.(2003)
Usefulness

Motivation

Tschannen—Moran&

Teaching efficacy Hoy (2001)
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1 A48T 4 I E ArxIsiich 24, | 7Rt g5 A Domain Strategy Key Content Reference
A7F AAE QI cE T2 a8y wSyAHe E F50F o|f Dividing tasks on the same
o = — . ic int —basic—
ojx]7]ol, d 59 a¥E &ol7] /T 5ol AFHE Difficulty | _‘OP€ 0 €% pi;;me Ahn
= AIE At AR, = g dAle] HHA oz, Adjustment self~directed learning and @0z3)
219 B o] & 7hehsk n) M 4s)o 2 el Ehae 226} prevent frustration
- B Forming groups of 2-3;
= Aol AlRb= it A, 4E B 7232, oAt Sr;ilﬂigg?p assigning digital facilitator Ahn
9]34 npe] dAo|A] EA o g sl ZH|Z o|o] Digital Seructure rolei'to foséer mutual (2023)
Divide cooperation and peer support
A EE A|QtE] Q) S
! K fI12F= 2 B o B Mitigation Free Providing free exploration
28 240 AEV HE 2 9 mees ?_Ogs}oq 7N Strategies | Exploration | time after tool introduction; | Kim & Ku
HrE 2 Z W E A P alo rro-l 7 & Pre- pre—briefing on the benefits (2021)
: d 23 :E P 3% ]—i:’- 2 theat 2t & 90 instruction of digital device use
o A i o 35l= 3| By
oz pAHM, o) AMEshs = o]sl, A Applying 8 principles:
ZAlo] AT HEY HeF gl Az A0 oz 9= 8 I;rincipltles mfentoring style, motivation, | Digital
of Digita safe space creation, interest— | Mentoring
o oF 30| Fojake= 4-5%9] 6HoE FAE A Mentoring | driven learning, goal setting, | Handbook
2 "o2 AyR. 4% 223300 4% 74E Table 3 and more
3t 2},
HEg T galo) Zosts HE 303 Aoz 23} Table 3. Workshop Program Overview
E:” ?‘(_]5(1)4%]—93\12]—. Session Activity Content Th%);:itsical
Orientation & Shagng mentoring ggals; Team—Based
Ice breaking | €Xchanging expectations Learning
and personal strengths (TBL)
Free
Tool Introduction to key Exploration;
. Exploration & | features followed by free | Scaffolding
Session 1 . o .
Experience exploration time (Kim et al,,
2011)
. Stepwise programming
Figure 1. Pre—workshop for mentor Mission—Based practice: easy — ;lﬂ\gglggyﬂ/i;;
Tool Practice | intermediate — advanced | © (2023’)
(UMC model applied)
. . . . Strategic &
Table 2. Literature Review of Design Strategies Mentoring Digital divide learner | Metacognitive
Domain Strategy Key Content Reference Strategy support strategies; cross— | Scaffolding
T . ! Practice & team comparative role— (Kim et al.,
Principles of Taliggir;g alzs;]llsl'es rtgvlieci;ners ) Simulation playing 2011); Ahn
Block Coding- 3 b 5 | Limetal Session 2 (2023)
real-life contextual tasks;
Based Problem . laborati (2023) - .
Solving structuring collaborative Sharing reflections:
learning Wrap-up & announcing upcoming B
- . Q&A mentoring schedule;
Encouraging use of diverse O&A
Principles coding blocks; providing L
Lo im et al.
of Learner sufficient time for code (2023)
Support design and storyboard
development
Block Direct implementation of 42 . HES] =27 Rotg s ¢ HE
Coding & program examples to acquire . ~
Mentoring Strategic diverse strategies; providing | Kim& sty HEZ HIEY o] o] HESS mE e A}
Strategies . guiding questions and expert |  Jeong =L} ol = =1=109 B A %
Scaffolding advice for task solving; (2011) ofasd % El=e] ¥okE Helstetint. v Ak, AR
meta—cognitive scaffolding G (M = 4.75, SD = 1.07) Bt} A} H#(M = 5.39, SD =
through reflective thinkin; -
R ‘ 0.60)0] 71 LEstonl, olelst ol FAHCE 9
omputationa -
Thnkng | ST son o Ue | kg SIRAEHCS) = 4496, p < 00D, ol W= x2 el
(UMC Model ’ ' HEo] AFE Ay otaszts FA7I= o 344
Evaluating computational . o] oJske pl oo
A(s)sfescsg:ieent thinking attainment via Dr. (2]81112), A FFE e EqTq
Proficiency Scratch; providing rubric/ Son (201’6) HEY Z25o] tfgy MES] =i ef o] v
matrix—based feedback i]% tﬁi}% %A4 01_7] HOH ‘:H o -‘-‘-E. t 7 % /\E}\]_S_]_gj\‘:}_
A A, AP B (M = 4.92, SD = 0.75) o} AR gt
(M =5.18, SD = 0.64)°] &7 Uetston, o]zt 2tol=
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Table 4. Paired t—test result of CT self-efficacy subfactors (N=26)

Subfactor | Group | M | SD t P
Logical Pre | 527 0.83 .
o -2.573 016
Thinking | post | 5.54 | 0.58
Pre | 4.51 | 1.08
Cooperation =4791 | .000%***
Post | 5.29 | 0.82
Computational Pre 426 | 1.35
thinking self- | Algorithm -4261 | .000***
efficacy scale Post | 5.150.93
| pre 504133
Programming -2.637 014*
Post | 5.63 | 0.63
. Pre | 4.51 | 1.41
Debugging -3.195 | .004**
Post | 5.31 | 0.59
5 (.05 **p (.01, ***p (.001

ol e 2y e shel<lol
Ast7] flsi 47h shejaclde tiexE
-2 AAsIIH20]. 24 23, 22Oy B 4
2l & AT Futo]l SAH R {oJg F
®(p =.003, d = 0.654), 35 7Ith, 84, &
7] YYGollM = Folet a7t UeuA] eigttt. o= A
71, 873, 571 FH2 AHd W47t Likert 64 2=
& on] 4.97~5.01H 0.2 &2 £E0I7] ol WH=E
H(ceiling effect)”} 283 A0 2 A H ). vHH, ZAIZ
Y2 AR 7<4*(M = 4.71)7} 4 o2 Yot IEO =
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Table 5. Paired t—test result of programming attitude sub—
factors(N=26)

Content | Sub—factor | Group | M | SD t p
Pre 471 | 1.18
Confidence -3335 | 003**
Post | 5.28 | 0.68
Attitude Pre | 5.01 | 0.95
toward -0.799 432
Programming success Post | 5.13 1 0.75
Attirude Pre | 497 | 0.68
Usefulness -0.411 684
Post | 5.05 | 0.81
Pre | 497 | 0.84
Motivation -1912 068
Post | 5.24 | 0.75
*p (.05, **p (.01, ***p <{.001

9 0l51A LERITH(2 ) -3 169, p = .004). o= HIEF
zeao) Ee] WeRSIES AL o FHH
%2 0g e HolZ:
Table 6. Paired t—test result of Teaching efficacy (N=26)
Group M SD t p
i P 4.82 0.83
Teaching re 3169 | .004%*
efficacy Post | 526 | 0.62
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