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[Abstract]

This study longitudinally explored the trajectories of achievement goal orientation among liberal arts
college students enrolled in a PBL-based software course. The results indicated that students established
self-approach goals as their dominant orientation from the beginning of the term, which remained stable
through the end of the semester. While repeated measures ANOVA showed no significant changes in
group-level means, the Reliability Change Index analysis revealed active motivational fluidity at the
individual level, with over 50% of the students experiencing significant goal reconstruction. Furthermore,
although students perceived the leamning environment as mastery-oriented, performance-avoidance
surpassed performance-approach, driven by the collaborative burden inherent in team-based activities.
These findings empirically demonstrate the state-trait duality of achievement goals. The study suggests
that designing software education for non-majors requires data-informed instructional strategies that
account for individual motivational shifts beyond group averages, alongside the cultivation of

psychological safety to support mastery-oriented engagement.
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I. Introduction
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II. Preliminaries

1. Achievement Goal and Classroom Goal
Structure
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III. Methods

1. Participants
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Table 1. Class schedule
Week PBL Stage Activity Stage Key Activities & Tools
1 . . e Course orientation
. e Orientation . . .
2 Preparation e Building a Learning Communit e Learning foundational theories
3 g g Ve Group formation and team-building
4 e Practice with strategic thinking tools
. Establishing user models for in-depth understanding of the
5 Topic e Core Competency Development ° subject 9 P 9
Selection e Target Definition L . . . .
e Organizing interim outputs and writing periodic reflection
6 logs
e Establishing observation and field research plans for
7 Activity e Field Research user-centered problem discovery
Planning e Exploration Design e Organizing interim outputs and writing periodic reflection
logs
8 Midterm Exam, No Class
9 e Defining core problems through field research data analysis
e Problem Definition e Selecting optimal solutions
10 e Solution Derivation e Organizing interim outputs and writing periodic reflection
. logs
Inquiry & 9 - - - -
Expression e Structuring the solution mechanism through logical
11 ) . procedures
e Solution Logic o . .
. . e Designing execution scenarios
e Execution Procedure Design . ; ; . - .
12 e Organizing interim outputs and writing periodic reflection
logs
13 e Visualizing solutions through story-boarding
Conclusion e Product Finalization e Refining and improving products
14 e Feedback Integration e Organizing interim outputs and writing periodic reflection
logs
. e Presentation and demonstration
. e Result Sharing . . .
15 Evaluation ! e Peer/self-evaluation and comprehensive reflection on the
e Comprehensive Assessment .
entire process
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3. Questionnaire and analysis method
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IV. Results

1. Achievement Goal Dynamics in PBL class
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Table 2. Descriptive Statistics, internal consistencies

Goals Ty (N = 59) T, (N = 59) T3 (N = 59)
Mean SD a Mean SD a Mean SD a
T-AP 497 0.98 .78 494 1.02 .86 5.12 1.21 .88
T-AV 5.12 1.03 94 5.17 1.12 91 5.16 1.07 .89
Achievement S-AP 5.24 1.12 .95 5.30 1.19 90 5.35 1.08 92
Goal S-AV 5.10 1.02 .88 5.06 1.10 .88 5.19 1.14 .93
0-AP 4.63 1.28 93 4.71 1.19 .95 4.75 1.23 .88
0-AV 483 1.3 94 487 1.20 .94 4.99 1.18 .93
Classroom Goal MAS - - - - - - 5.65 0.86 .85
Structure P-AP - - - - - - 459 1.40 .85
P-AV - - - - - - 5.01 1.44 96
Table 3. Variable-level stability analysis of achievement goals
T -T, T -Ts T,-Ts
Goals
Pearson r p-value Pearson r p-value Pearson r p-value
T-AP 39 .002 22 .096 A6 .000
T-AV 29" .026 19 143 30" .019
S-AP 53 .000 347 .008 317 .017
S-AV 31" .017 32" .014 33" .012
0-AP 60" .000 397 .002 A48™" .000
0-AV 36 .005 .25 .056 33" .001
"p < .05, Tp < .01, "p < .001
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Table 4. Mean-level Change
T - T T3 - T T:-T2 ) )
Goals I can diff. | f (af = 58) | mean diff. | ¢ (df = 58) | mean diff. | f (af = 58) | " ANOVA(RA | prvalue
T-AP -0.02 -0.16 0.15 0.85 0.18 1.15 0.71 493
T-AV 0.05 0.27 0.04 0.23 -0.01 -0.03 0.04 959
S-AP 0.06 0.39 0.11 0.65 0.05 0.29 022 802
S-AV -0.04 -0.24 0.09 0.55 0.13 0.77 033 723
0-AP 0.07 0.51 0.12 0.66 0.05 0.28 0.27 763
0-AV 0.04 0.22 0.16 0.83 0.12 0.69 0.42 660
Table 5. Individual-level change(%)
Goals T and T, T and T T, and T3
Dec. Eq. Inc. Dec. Eq. Inc Dec. Eq Inc.
T-AP 11.9 78.0 10.2 15.3 67.8 16.9 85 72.9 18.6
T-AV 203 50.8 28.8 28.8 424 28.8 33.9 458 203
S-AP 18.6 55.9 25.4 20.3 49.2 305 25.4 49.2 25.4
S-AV 16.9 66.1 16.9 237 475 28.8 203 61.0 18.6
0-AP 16.9 59.3 237 25.4 39.0 35.6 25.4 475 27.1
0-AV 22.0 57.6 20.3 22.0 475 305 25.4 458 28.8
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Table 6. Inter-correlations between the Achievement Goal and Classroom Goal Structure Variables

T_AP T_AV S_AP S_AV O_AP 0_AV MAS P_AP P_AV

T_AP -

T_AV 70 -

S_AP 66" .82 -

S_AV 52" A 79 -

O_AP 51 617 73 g1 -

0_AV 56" 62" 72" 74 .84™ -

MAS 46T 40 53 A1 .30 A2 -

P_AP 46 437 .30 .26 377 .397 377 -

P_AV .18 22 .23 22 457" A9 32" .54 -
p < .05, Tp < .01, "p < .001
gste UAlstL At 5718 Heksg MR 4 PBL #HJollqo] Z& Ai-+d g2 4758 olEd
Ao ANt 7hsAdol At &, AT Bt FA0RE AE ARIJINA WS S9N oz sfte $3 o
& A% ot Y] HeAES Sl doju= iEA 24 EUiE Al 719 tid Al SlllolA
71 A e mASH: O] WHEA AT EA RS ETE vl ARl e B A 2, £
2 AlARITH At9] PBL $g0M I 2L 57| 75 ¥4

Uh, RCI 24 ZAits 2 A4 A B84 € A a0 digh 5714 Aoz sird » ok 71& A
g AARIT 24 Aah afgbe oo skaAPE A5 1ol whad, AEAQl g FoA B w2 BT
250) Gololat A TAIS AU 202 Uehdel. old @4 1910] SEslo] j% FUT DU QU 7
o AT S50 oA AT K 220 ANE 9E o 757 GAIEBE 2750l Axlske Bl BiAle)
Jo] TER= A2 A= A= AE-52Y ol 4 9 7] YU =2 25 2H 3944 O
A Ao A9 2 ok RlERe TIY BluA "o ofXY Aol olF Thset ohg E oA o
PR AR Fde gtk EEA 445 AU SRt RS A B AR 280 T2t 545t
1 o], AT AR Bt A A =2 A A 5] 2L B2 ¥ SRS RXlstke Aol
o oM RAIsh= 4ol AUTH1L] SHRIRE FAfol] & AJefAiolct. Wi, & A+Lo] Tl PBL 7|8t Az Eg]o]
FEEe StSAPE AAshe A S8 L2U WA 54 A2 FAME da GO g2t seAPT siEslof st
of w2} RIsHA vEshe A JEie] A4S 8t wkge] AdAo] eS| o] @Aoln] 1w H|LEstE o]
ot 55] 2 A9 vjidQl PBL 719F SW 242 ShEAE Q. of2iqt ahg e 9] 'uief 7hi/d ot S ' o] A&
oAl =2 AXA Fotet | 719 Ateld JoAlgg @ Al JoARA A2 iE shaAtz stofs of 21t A
Tole= YA g @olt. A2 g WM Wske A2 =X af0 S0 A9 571 A
2 O, sksAke PBL oM Aldiste =414 wAle  HARIeR AfsjR|stl 275teS dRlste 244 U
AHAl9) SEF Atol] Tt=S BFYjlo]l WS AAlof sF UFoz ARttt
5 dE EE5P] Yol 5718 285 Rt o] X PBLO] s#4] £7491 vlqLzobd wtxef | 7|8 oA
oA LR Shoite SR RS AT 246k WY, 82 SISl AIEAQ AN EvEE fERith ¢
the SkaAte AdeR ZRE SI¥sAY Qlujste SAks ZRAE 2o WPoA Atrle] AR At oA
S B & At AH oz A 250 FAME 7t 845k & Atol9] =2 BUflo] AHsHA Ho.
oj2feh ke Wst 7|HEo] SAMCR Adafeo] Hel o] MPPoM wAYsh= A R 71Ed] 2ARSiE
7b @l Aoz yerdou, RCI 242 PBLojek:= dF  ARSRE Ad st 2745 tres 7|2 AR-8-3it.
A 2 £olM THE shaAkEe] et 5714 A8o] 2 ol2{eh Zit= GFFH7T 78 SHaA YoM gd
ojLtal S-S AEetth ol AFEEE Y EAl  AIE /AR, sha wio] Algste Ao Yk
2 ISP Eny 0 Ao ArE st Batste w4 Al of gt At 9jm], 523} 940 oy R|7H AfEiA| =
Az mefsfiop gith= A4 A9 Ashs Yoz 988 571 AAIYS AR o] 3SR ofgo] Al
SRR ERL AT 24 S ol i Y Aoz Axs) & 52X &4 o, 54 ia-dls
A59S HEshor & TS ARRIGE &8 2APE SRt B71A AAS AARTeR WHeli



Achievement Goal Dynamics of Humanities Students in PBL-based Software Class 239

1 5ok AEA e AU gee Asdoe 9 9 81 a2 o B A3k Aflojct ol2jgt A
Whske oA 7190l = HASARE dideR ske AR 2jERA] S49
PBLO] 7t= S b &gt Jof] M A 7]A|=

5.2 Changes in Achievement States in PBL ] ESE= RS
2 oA HEE 2 S AeY A11-13]¢} B xolo Al Ao UX(needs)S w2sty TR

lastel =& PBL €79 S47d0] thet =9 AR 710 7]yist o4 melS AAlstel JHAIAQl mR B}
cheh A do= AAshE AR S YO ghet. of 2o
A, Q2AD SHEAIS-S PBL 7]9F SW 4:919] A SRS A9 =21A Abe GAE 2jEfR{Al7L

x
@

SAHE ol
AIMRE AP] BT FBS 7P SAIsH BASIY ® ZRSo] AXtoR wEEl- ARE]A A Al
o. o= 271 4% &/ AR oR W FGEAE  dlgtct E3] vlRE QEAl ShsAFSIA ARl ofolr]
71E AH11]9] felab= APEetE = APFoltk BIASA  ol2 gR|Y a2 pAgkel Z-Seks &L, ofolf
Aol = ot Al 512 S 88 U &0l sF ofo] AFAo 7124 olsfert Yol BY 7S Qais)
SALR stolg Bfe] AR A oFF 7ido] L whold] Hles SIS JjdAo] At &, © Aato]
e st9E 7HsA3E AlARRITH 7]ojafo} SHh= AMolzo] MR o2 DLaf HWolx] ¢

A, < o] St AT AFSE B 22 4 ofof Fihe FaiA Booe Mo|guig 43 glu] £
Aoz [ojulgh Ato] glo] ARl FAIE 2 AESlE & o

= 4
Ba)
SLI
8,
o
i
ﬁ
ﬁt

Ir
N
=

RM-ANOVA 23}, 2= 519f 200X Aol Thg g
It ROJoIA] e SASIATHp > .05), ol AT 4 A|Ho] taly Ao 7]uksta 9tk Moj|A] sjale) Z
M 271 571 A1Z7gel 7] WA A& 571 o7t apEch shaAtEo] Bugh 3 2172 sly) A

5 2hgo] ExlaL ojufsich S BEsh ARA UARblut, DeAEd] HE S

A, SRR Al WA S& #&E PBL #8789 22 masty gupke apgo] xdd ] ¢ AN
STAY 4Ae FEUT 2 A 2 et & AdE 2uA oY s siE 4 Qlck wekA
2 & 125 7P JHEsH AAsied, a9 W w2y 1x0) AR =R §s) 7ke] Al eg Aol 9l
FROAM = 438 FJujrt 23 F2EG QA NEE U 1} 7)AlRp7| Rt OX|E Z2 BEfo]golaks EXSH w4
ERAch PBL2 7HR19] = wdicte 42 AZA &4 -84 o] AL staAte] E71A R o) 71U s] o
A B0l & &5 AlelA] Aol SEEAtIAl A Elo] Q1S & 9SS AXfele EMAA 40| iAo R
FEos A 4 Qs @it 2 A9 A= o] xste]ofof sttt S AL wA BE 1R A4
2t g4 fgo] 238 2l A|17kg Fefete 71Kz A zoksog EAslo], gk A7) #ist AT} sjolo)
&302 71s/d0l Hiet B SIS AlEeit ol FE 7] g% 7to] AJAIGA S WA Bot gdus] JaE
& As/dat 571 Wk e g sk A% 942 o224 PBL 749 E7] 98 tjAHUSS TS HusH
&0l FAIE} Elojof & 7R ol ol=s}st "ot 9irt

SR, B Bto] oM dole =stal, RCI 248 &
of =ATE JHE SkaAt 289 571 5882 the Eidst
Al Uert). 53] 871 Al RHT-T)olA 71 o VI. Conclusions

Aod A7] A FHOIM = 5A12] 50.8%7F £-2]0]

gt 78N WstE Eolt) ol meAlEQ] Z13) TAe} & Atollxf= PBL 718 et SW wils 705k <

NEA 3| A2 e} SgALEe] AMle] B71E € = oS ARER Xd AAS 39j0 2A

A RP2o] oy ™oz xASHT 9)eS wolch HGARlo g A £ AS Ao O A
VS

5.3 Goal Structures and Psychological Pressures AR, PBL &

o,



240 Journal of The Korea Society of Computer and Information

Aeteir. o= T 7kelAl #111o1A LEhR: 7]
£7] Qplat ApgstEls AHoR, BA) 1A FA410 55
A sk AAPY IR ERt] AR Rl 5712 24

=4 <

1

=
A
i
ol
l
)
g
2
oA o>
~
D)

|
Do)
==

|ru
58
o ?0 Jm

Jo
1o
ol
ol
a)
&2

x o 22

jﬁ:

Jo o &
S
\V4
O
o
J
Q

Lo o Mz il

X,
i

>
fol

_'>1
ofo
SE
2 on
g i
foi
SE

Ir

ofn M
Ml
Fu rif

Yy

o=
HJIO r
>
o[y
ol o
)
>
El
>
>
2,
l‘l[‘
i9a)
[
ol
o)

rlr

J
Da)
a)

r2
o
ox,
=
[}
—=
wg
)
a)
e
K
=
aQ
f
o
] mk?_\:
oo
ol
o
2
N
=

1o
offl
N

o)
419
N
>
ox
o

9r15 |.|:|
22
317

koo

N
=
o

ol
o
rr
i)
o
o ong &

ol
oL

~
l—D:
©

)

D3
o% rr
o) toh gt
B od

Da)
=

o
12

A, £ AL AR B8 @] eI ety g
2 9lsf chaTol Qi T AT EEY A2 435
oIk, ¥I% B4 obg AT et AY 19 27] 571 5
YS SAROR Eslel MY WYl JYS A4
stgou, vl Hl YA Q) YHE Wl PBL
219 Zrke WSl AL Stk F% Aol
= AER oy 29 Atk vl 97E F9) PRL
97 1.9 WuA aug ¥sho aict

S, ol ojele] 5 WnS AL oo 43
o ARE A7 Aol Qyelo] Kot wasict &
¢, 2 Ao AAE w4 SE TR0 57] We 2t
WA Taly 0] Jle GAE 279 sjMolng,
T APIAE 87 A2 Wet ARe FusoR &
Astol B} QTS A} JAS YL 2 AL

AEX02, B AP PBL ¥ U 44280 %5A
IS NFF o FYFo M, WA OV SW
S shAle] A2l 954e wefet gt wht
3 Ao Wee asuchs HolA e ARA

REFERENCES
[1] Ministry of Science and ICT (MSIT), "Notice No. 2025-074: 2025
National Center of Excellence in Software’ Selection

Announcement”, 2025.

[2] J. E. NAH, "Analysis of Educational Demand in Information
Technology of General Education" Culture and Convergence, Vol.
43, No.8, pp. 1041-1058, 2021. DOI : 10.33645/cnc.2021.08.43.
8.1041

[3] OECD, "OECD Future of Education and Skills 2030: OECD
Learning Compass 2030," 2019.

[4] European Parliament and Council, "Recommendation on key
competences for lifelong learning," 2006.

[5] A. H. Lee, "Domestic Research Trends Analysis of Software
Education," Journal of Korean Association for Educational
Information and Media, Vol. 24, No.2, pp. 277-301, 2018. DOIL
: 10.15833/KAFEIAM.24.2.277

[6] T. R. Kim and S. G. Han, "Comparison of the effectiveness of
SW-based maker education in online environment: From the
perspective of self-efficacy, learning motivation, and interest,"
Journal of The Korean Association of Information Education, Vol.
25, No. 3, pp. 571-578, 2021.

DOI : 10.14352/jkaie.2021.25.3.571

[71 S. A. Gwak, J. S. Baek and S. J. Yoo, "Exploring the Application
of Playful Learning in SW Liberal Education to Enhance Learning
Motivation : Focusing on non-CS student," Journal of The Korean
Association of information Education, Vol. 26, No.5, pp. 327-340,
2022. DOI : 10.14352/jkaie.2022.26.5.327

[8] P. R. Pintrich, "Multiple Goals, Multiple Pathways: The Role of
Goal Orientation in Learning and Achievement," Journal of
Educational Psychology, Vol. 92, No. 3, pp. 544-555, 2000. DOIL
: 10.1037/0022-0663.92.3.544

[9] C. Ames, "Classrooms: Goals, Structures, and Student Motivation,"
Journal of Educational Psychology, Vol. 84, No. 3, pp. 261-271,
1992. DOI: 10.1037/0022-0663.84.3.261

[10] C. Midgley, M. L. Maehr, L. Z. Hruda, E. Anderman, L.
Anderman, K. E. Freeman, and T. Urdan, Manual for the
Patterns of Adaptive Learning Scales (PALS), Ann Arbor, MI:
University of Michigan, 2000.

[11] T. S. Shin, "An Analysis of Changes in Students’ Achievement
Goals in a Large-Scale General Education Class," Korean
Journal of General Education, Vol. 8, No. 1, pp. 217-248, 2014.

[12] A. R. Lee, "The Effect of the Project Learning Method on the
Learning Flow and Al Efficacy in the Contactless Artificial
Intelligence Based Liberal Arts Class," Journal of The Korea

Society of Computer and Information, Vol. 27, No. 8, pp.
253-261, 2022. DOI : 10.9708/jksci.2022.27.08.253

[13] S. Choe and J. Y. Lee, "Analysis of instructional factors

influencing project-based learning outcomes in university liberal



Achievement Goal Dynamics of Humanities Students in PBL-based Software Class 241

arts courses: focusing on the moderating effects of emotional
intelligence," The Journal of Learner-Centered Curriculum and
Instruction, Vol. 24, No.10, pp. 341-361, 2024. DOI : 10.22251/
jlcci.2024.24.10.341

[14] A. J. Elliot and H. A. McGregor, "A 2x2 Achievement Goal
Framework," Journal of Personality and Social Psychology, Vol.
80, No. 3, pp. 501-519, 2001. DOI : 10.1037/0022-3514.80.3.501

[15] A. J. Elliot, K. Murayama, and R. Pekrun, "A 3x2 Achievement
Goal Model," Journal of Educational Psychology, Vol. 103, No.
3, pp. 632-648, 2011. DOI : 10.1037/a0023952

[16] J. L. Meeche, E. M. Anderman and L. H. Anderman, "Classroom
Goal Structure, Student Motivation, and Academic Achievement,"
Annual Review of Psychology, Vol. 57, pp. 487-503, 2006. DOI
: 10.1146/annurev.psych.56.091103.070258

[17] D. Zingaro and L. Porter, "Impact of Student Achievement Goals
on CS1 Outcomes," Proceedings of the 47th ACM Technical
Symposium on Computing Science Education, pp. 279-296, 2016.
DOI : 10.1145/2839509.2844553

[18] K Polso, H. Tuominen, A. Hellas and P. Lhantola, "Achievement
Goal Orientation Profiles and Performance in a Programming
MOOC," Proceedings of the 2020 ACM Conference on
Innovation and Technology in Computer Science Education, pp.
411-417, 2020. DOI : 10.1145/3341525.3387398

[19] H. Pesonen, J. Leinonen, L. Haaranen and A. Hells, "Exploring
the Interplay of Achievement Goals, Self-Efficacy, Prior
Experience and Course Achievement," Proceedings of the 2023
Conference on United Kingdom & Ireland Computing Education
Research, Article 9, pp. 1-7, 2023. DOI : 10.1145/3610969.
3611178

[20] D. Liben-Nowell and A. N. Rafferty, "Student Motivations and
Goals for CS1: Themes and Variations," Proceedings of the 53rd
ACM Technical Symposium on Computer Science Education,
Vol. 1, pp. 237-243, 2022. DOI : 10.1145/3478431.3499358

[21] A. Hofverberg and M. Winberg, "Achievement goals and classroom
goal structures: Do they need to match?," The Journal of Educational
Research, Vol. 113, Issue 2, pp. 145-162, 2020. DOI : 10.1080/
00220671.2020.1759495

[22] J. B. Fejes, "Unpacking classroom goal structures based on
students’ own words," Social Psychology of Education, Vol. 26,
No. 2, pp. 433-472, 2023. DOI : 10.1007/s11218-022-09753-z

[23] E. H. Goo and J. Y. Seo, "Analyzing the Impact of Learning
Objectives on Education Satisfaction and Learning Outcomes in
Non-Major Programming Education," Journal of Digital Contents
Society, Vol. 25, No. 4, pp. 1069-1078, 2024. DOI : 10.9728/dcs.
2024.25.4.1069

[24] H. J. Cha, "Designing a Al Literacy Course for Non-IT Major
Undergraduates in Higher Education: based on Backward
Design," The Journal of Korean Association of Computer
Education, Vol. 28, No. 7, pp. 29-42, 2025. DOI : 10.32431/

kace.2025.28.7.003
[25] K. S. Yoo and S. J. Ahn, "The Effect of Generative Al-based
Academic  Self-Efficacy,
Metacognition, and Problem-Solving Skills," The Journal of

Education on College Students'

Korean Association of Computer Education Vol. 27, No. 4, pp.
13-20, 2024. DOI : 10.32431/kace.2024.27.4.002

[26] J. O. Park, "Teaching Programming with Al Tools - A Case Study
for Non-Technical People," Journal of Practical Engineering
Education, Vol. 17, No. 1, pp. 31-40, 2025. DOI : 10.14702/
JPEE.2025.031

[27] Y. H. Park, "Effects of Cooperative Learning on Goal Orientation,
Motivation, and Achievement of College Students," Asian Journal
of Education, Vol. 11, No. 1, pp. 91-119, 2010. DOI : 10.15753/
2je.2010.11.1.005

[28] R Core Team, R: A Language and Environment for Statistical
Computing. R Foundation for Statistical Computing, Vienna,
Austria, 2025. https://www.R-project.org

[29] K. R. Muis, and O. Edwards, "Examining the stability of
achievement goal orientation," Contemporary Educational
Psychology, Vol. 34, No. 4, pp. 265-277, 2009. DOI: 10.1016/
j-cedpsych.2009.06.003

[30] N. S. Jacobson NS, and P. Truax, "Clinical significance: a
statistical approach to defining meaningful change in

psychotherapy research," Journal of Consulting and Clinical

Psychology, Vol. 59, No, 1, pp. 12-19, 1991. DOI : 10.1037//

0022-006x.59.1.12.

Authors

Seung-Hun Shin received a B.S. degree in
Information & Computer Engineering from
é Ajou University, Suwon, Korea, in 2000, and
. M.S. and Ph.D. degrees in Information &

University, Suwon, Korea, in 2002 and 2011, respectively. He

Communication Engineering from Ajou

joined the faculty of the Department of Software

Convergence Technology, Ajou University, Korea, in 2011.
He is currently a Assistant Professor in the Dasan University
College, Ajou University. His research interests include
software testing algorithm, network intrusion detection, and

mobile multimedia networking.



