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[Abstract]

As the importance of software has been socially recognized, software education in liberal arts has become common in
universities. Therefore, achievement goals of learners in software education is an important issue to study. In this paper, the
changeability in learning motivation in software liberal arts classes was analyzed for humanities college learners using 3 x 2
achievement goal model. The results of the analyses conducted on learners of project-based and problem-solving-oriented classes,
were compared with those of the existing study. As a result, it was confirmed that the learner’s achievement goals in software
liberal arts classes showed relatively low stability, and among achievement goals, task and self-goals showed higher average values
than that of other goals. No increasing trend was observed in the mastery goal. In addition, relatively higher individual-level
change was observed compared to the existing studies in which the intensity and frequency of interactions with the teacher were
presumed to have played an important role.
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1. Z2HE 7|4t W3t AT AHE (26.6%), <G8t 20W(25.3%), EHOlEES 164
Table 1. Class schedule of project-based lecture (20.3%), Eal=dal=d 119H(13.9%), =o]=%3t 109
Week Subject Type Assignment (12.7%), Q1 E8F B2=3 19(1.3%) ]t}
’ Class Orientation, Introduction L
. ecture
to Data Science
a = =X
2 Introduction to R language Lecture & 2) A AE T4 a3k
Practice A4 A T4 ndeE g 3 BEES E5 d7 74 3
3 | Data, Data Structure Lecture & A el AR ARel sl el v skl ol ol
s A% P4 o) 331 wholn] FAP W S 2
) ecture
4 Data Structure, Data Collection Practice o} 7). W=} aa} 9lo] el BAlo] gish whe g
5 :I)atatRefipement, Statistical Lsctutre & BHuAMet BER AyE 18)a S48 283 Hrlsic) uet
nvestigation ractice - -
TN _ Al o] uLaoll At 8} A AL 7]t = Yl o] A
6 Data Visualization, Cross Lecture & ore o Sl myri o = ) o mal A
Tabulation Analysis Practice okit), o] yHgo Sy HRE A7l A dES B3 AF
7 Correlation Analysis, Lecture & B Alal A5 ks 218l v o] A E o] Stk
Association Analysis Practice
Text Tokenization, Morpheme Lecture & Project - - -
> X =) =% = 2~FL=) = RS ==
9 | segmentation Practice | Proposal w5 BAlE destele] s s o Al
. Lecture & i 9)\‘:]'-
10 Noun Frequency Analysis Practi . o o _ _
ractice o THrel A EAZE AR BB RS wrEke] 1k 4
_ Lecture & EF 2= o)
1| TF-IDF Practice B
10 3 . Analysi Lecture & . ‘21‘0171(_] %Xﬂ% T"i—/}jl—o‘]—oq %X'“ B'H@Oﬂ B—?Q}E %;g?_ Z_]:
entiment Analysis Practice AskA B 2= Q)
13 | Co-occurrence Network Lecture & Final = TAE Ak o 2ok A 55 (HEsHA A3
Practice Report -
hYA kel
14 Pairwise correlation Lecture & J-L T A 5
Practice » S5E RS F0o et AAA R sl R F
15 | Nogram Lecture & A= EAE AT 5 ek
Practice
2. ZH oid 4 wn Zx AHE
Table 2. Class schedule of problem solving-based lecture
Week Subject Type Assignment
1 Class Orientation, Definition of Computational Thinking(CT) Lecture Def. of creativity
2 Data representation in CT Lecture
3 Key Concepts of CT — Division makes it easy Lecture Open prpblem
solving
4 Key Concepts of CT — Find hidden patterns Lecture Open p(oblem
solving
5 Key Concepts of CT — Make it simple not simpler Lecture Opesnoﬁlriﬁglem
6 Key Concepts of CT — Product of thought, algorithm Lecture Opesnor\)/rigglem
7 CT application = Move a mountain, Team discussion for small problem Lecture / Discussion
9 Team mission, Result presentation DISCUSSIO.H /
Presentation
10 CT application — Choose the best in every moment, Team discussion for small problem | Lecture / Discussion
11 Team mission, Result presentation D|SCUSSIO.n /
Presentation
12 CT application — No more no less, enough is enough, Team discussion for small problem | Lecture / Discussion
13 Team mission, Result presentation E'SCUSS'O.H /
resentation
14 CT application — Choose right way makes is right, Team discussion for small problem | Lecture / Discussion
15 Team mission, Result presentation E'SCUSS'O.n /
resentation
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Table 3. Descriptive statistics and internal consistencies : study 1
Goals Time1 (N=49) Time2 (N=49) Time3 (N=49)
M SD a M SD a M SD a
Task—approach 4.75 1.16 0.84 4.94 1.06 0.83 4.60 1.18 0.90
Task—avoidance 5.02 1.14 0.84 5.03 1.21 0.90 4.76 1.34 0.92
Achievement Self-approach 5.09 1.38 0.95 5.06 1.26 0.93 4.99 1.25 0.96
Goal Self-avoidance 4.89 1.31 0.90 4.85 1.33 0.87 5.01 1.36 0.97
Other—approach 3.92 1.33 0.94 4.10 1.39 0.94 4.01 1.36 0.96
Other—avoidance 4.31 1.48 0.98 4.61 1.40 0.94 4.47 1.47 0.91
Mastery - - - - - - 5.17 1.27 0.89
Gg;?séstrrigtmure Performance—approach - - - - - - 4.46 1.44 0.83
Performance—avoidance - - - - - - 3.93 1.49 0.95
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Table 4. Reliability coefficients for goal orientations: study 1
Goals Pearson R
Timel-Time2 | Time1-Time3 | Time2-Time3
Task—approach 0.34"" 0.30"" 0.51"
Task-avoidance 0.14 0.04 0.48""
Self-approach 0.31" 0.24"" 0.34"
Self-avoidance 0.21" 0.10 0.45™""
Other—approach 0.427" 0.33"" 0.65""
Otherfaevoidanc 0.29"" 0.29" 040"
Average 0.29 0.22 0.47
*p<.05, **p<.01, ***p<.001

E 5 M =% gf £F Hett 45 Al A7
Table 5. t Values and Mean Differences for Mean-level

Change: Study 1

Time2-Time1 Time3-Time1 Time3-Time2
Goals mean t mean t mean t
diff. |(df=143) diff. |(df =143) diff. |(df =143)
Task= | 919 | 1.84 | 015 | -1.26 | -0.34 |-3.66""
approach
Task™ |\ 001 | 041 | -0.26 | -1.79 | -0.27 | -2.50"
avoidance
Self-
-0.03 | -0.27 | -0.10 | -0.72 | -0.06 | -0.52
approach
Self-
. -0.03 | -0.25 0.13 0.83 0.16 1.36
avoidance
Other= | 448 | 148 | 009 | 0.69 | -0.09 | -0.95
approach
Oher= | a4 | 204" | 017 | 1.14 | -0.14 | -1.06
avoidance
p<.05, "p< .01, p<.001
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o7 okAh 3, FA AH29F 3 AtolollAE A= A
o] A AA(0.34~0.65)5 Ho] ZRZAE 7l wajol| A 3
AEe] A7 B3 8] o B2 W3} 9o, ARto]
A5 P EH A

5.00 —e—Task-approach
—-6-Task-avoidance
~&-Self-approach
-8-Self-avoidance
—e—Other-approach
—o—Other-avoidance

4.50

3.50

Time1 Proposal Time2 Final Report Time3

J8 1. M3 52 o & ek AR AT 1

Fig. 1. Mean-level change: Study 1
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5€ ke ¥3E - A B8 @13 492 B

01‘3} A, 7] 29} ) &, o T ol fovlsk W
Hol& 88 AR ket AN HA7} gl wh
2} 7)ol ERR1-3]9)7} frojn|stAl % Fetsiomn, 7]

JJrXﬂ/] AR Bl A frejvl gk ATt vERstT

¥ 62 79 o] A B WIE FRIs] 8
?'i}éx}~¢] RCIE 8to] 578 A= Wseh v&-8 34
g Aolth. 54 AIA 13 2 Alole] TR g WSk BRI
3|97} 7P Apekar, A71-3]9)7h 7 & WskE Bgith &
3 =4 A& 13 3 AJool| A= Ell-3|1) 7} 71AF 2Re Ws)

=74 A3

walsh 54 A4 A

pi

=

i

=
=

Z, A7|-FH(Self-approach)°] 71 & WalE Bl
A 98 3bA)-3] 9] (Task-avoidance) & A|¢jslH A= o =
o =2 AlA A X Z-]_':L —
okt A AI(0.21~0.42) 2 B 123, =4 Ad 13} . 57 A4 29 3 Al T A= Task approach)
@ el 0.2170. G - o] 7bd 22 WstE Bl AAl-3]9) ¢} 2p7]-3]9)7F 71
3 Abelell= 27]-3]9](Self-avoidance) B8+ A7} o} = wse uol,
ERbR] egkom, 1 &) FEOAE Az 0.24~0.33
6. A% =; 7Sl £F Hsk Al AT 1
Table 6. Individual-level change(%): study 1
Goals Time1 and Time2 Time1 and Time3 Time2 and Time3
Dec. Eq. Inc. Dec. Eq. Inc. Dec. Eq. Inc.
Task—approach 31.3 27 1 1.7 47.9 18.8 33.3 45.8 29.2 25.0
Task—avoidance 39.6 22.9 37.5 50.0 20.8 29.2 50.0 16.7 33.3
Self-approach 41.7 22.9 35.4 43.8 12.5 43.8 29.2 22.9 47.9
Self-avoidance 47.9 10.4 1.7 35.4 18.8 45.8 31.3 16.7 52.1
Other—approach 41.7 18.8 39.6 45.8 18.8 35.4 39.6 20.8 39.6
Other—avoidance 29.2 31.3 39.6 39.6 271 33.3 1.7 22.9 35.4
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Table 7. Inter-correlations between the Achievement Goal and Classroom Goal Structure Variables: Study 1
1 2 3 5 6 7 8 9
1. Task—approach -
2. Task—avoidance 0.75"""
3. Self-approach 0.75™"" 0.73™"" -
4. Self-avoidance 0.69""" 0.85™"" 0.87""
5. Other—approach 0.79"" 0.62"" 0.62"" 0.67"" -
6. Other—avoidance 0.78""" 0.75"" 0.66™" 0.79"" 0.90" -
7. Mastery 0.777" 0.78"" 0.77"" 0.74™ 0.59" 0.80" -
8. Performance—approach 0.777" 0.66""" 0.73"" 0.65"" 0.70"" 0.66™" 0.79"" -
9. Performance—avoidance 0.77"" 0.67"" 0.61 0.67""" 0.83"" 0.80""" 0.64 0.76""" -
p<.05, “p< .01, " p< .001
E 8 71 A, MEE, AT 2 HET : Al AT 2
Table 8. Descriptive statistics, internal consistencies, skewness and kurtosis : study 2
Goals Timel (N=29) Time2 (N=29) Time3 (N=29) | Skewness| | Kurtosis |
M SD a M SD a M SD a | Timel | Time2 | Time3 | Time1 | Time2 | Time3
Task—approach 49711.22]10.85|4.82|1.21|0.84|4.89|1.37|0.84|0.74|0.56| 0.61|0.58|0.24|0.19
Task—avoidance 5.3711.28|10.83|5.17|1.16|0.89| 5.02| 1.45|0.91|0.41 | 0.07 | 0.40| 0.77 | 0.84 | 0.66
Achievement Self-approach 5.3911.15|/0.85|5.02|1.38|0.89|4.82|1.58|0.89|0.67 | 0.09|0.35|1.04|0.81]0.79
Goal Self-avoidance 5.061.28|0.77|5.17|1.44|0.80| 5.03|1.49|0.75|0.44 | 0.63 | 0.42| 0.27 | 0.45| 0.48
Other—approach 4.061.54]10.94|3.53|1.73|0.94|3.79|1.89|0.98|0.00|0.09| 0.06|0.28| 0.92| 0.96
Other—avoidance 4.4011.59]10.95|4.24|1.54|0.88|4.26|1.88|0.92|0.38|0.58|0.21|0.31]0.28|0.78
Classroom MaStery 5.63|1.29|0.72 0.91 0.77
Goal Performance—approach - - - - 4.05|1.63]0.80 0.12 0.67
Structure | performance-avoidance | — - - - - - | 4.25]1.57|0.88 0.45 0.44
H 754 A 30 Y SR 288 FAT3 <2 E 9. NI SE oY AR o 2
AH Exe} 3l 817 Eof slalSol ) QXE mAEgE S Table 9. Reliability coefficients for goal orientations: study 2
% Apole] AgHEA] ATE WO B4 Aol w2 o Goals —___ _FeasonR_______
o) 68 ApoloA] ThA|Z 7ek o] AeHA(59~.83)E Timel1-Time2 | Timel1-Time3 | Time2-Time3
x SU ~ =
= \ e \ . U;: ;’ ]° s : = Task—approach 0.48™" 0.34" 0.47"
[e; B A o AlE o AR T ol-3
EME]' S]T;I—LEJJ—E‘%%L :'Tﬂe J—‘—E‘_I_LL;_[: 1:4'1__]— ﬂ Task-avoidance 0.35"" 0.28" 0497
3 Z} =0 A}3r o [e=Ne]) (o) Py N Ay A
lqurl—7]1:o _u_\o__ [e] 1;_( 801 E?—-E‘i ]E—L. bl\__“’} 7]’0 % Self—approach 0.31 *% 0_26x 0_59*“
O Ay S po AL P AE T Lz gl %
= 59)2 E”; LT s S I o Self-avoidance |  0.42" 0.30" 0.50""
3 2} =0 A} 2 AR S
% 78 € AUTDE F3As A e Srer—anoroacn | 0.4 PCTI R
N O 6 A E_L A1y
('65})2 f““‘tq Y-217] wd 1 Ers Bl ‘:‘Lf Other—avoidance 0.56""" 0.56™" 0.57"
2l = O Xl3r I} % J=10574 ko) A -2
18 S GUEDE, A3 % A7) sk 714 e PRy e o o3
AH.67)S BT "< .05, “p< .01, " p< .001
2 A B 2- 23| 81 F B4 22t E 9t 6714 A3 BE £39 A4 delg 9ig 4w
A AE BRItk A Aol w2 4 A T4
o =2 galo] =R A ]2 2ol = _ -
e °Hf TH A S AHE AR SES S ol 671 £ 2RI T S Aol ot 34
= 7 o = v
318 3 SR SASETEA A SAR W T g Apelol ) gL shis Ao ekt A
Z Al 7 = O]3) = X% s . =
= 2L A5 e 194 Ai=(skewness) oo gsjue, 24 A3 13 2 Aol A 2a-3191(35)sh
Ly O O =N o)
94— JA(kurtOSls)A % %)fe 1_]‘4' West 5 [29]4 ?ﬂ? 1}7]—7@1( 31)0 o } ;34 {}{ ]E! -1 _Q] 47H _l_rggo

of g} Sgo] | 1< 2, | =< 79 fdsl=z A
T4 7S 5313921, Cronbach’s alphat .72~.98 %
AEE 7 Q= WA dAEE Eoﬂﬂr

A A T wHell A= AH EixE 6714 73 7]~°rtﬂ 7V
uke- 3lo] ERI-HTH3.53~4.06)01%00H, the {32 tA=
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Fig. 2. Mean-level change: Study 2
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Table 10. t Values and Mean Differences for Mean-level Change: Study 2
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Goals Time2-Time1 Time3-Time1 Time3-Time2
mean diff. t (df = 86) mean diff. t (df = 86) mean diff. t (df = 86)
Task—approach -0.15 -1.13 -0.08 —-0.50 0.07 0.48
Task—avoidance -0.20 -1.31 -0.34 -1.95 -0.15 -0.98
Self-approach -0.37 -2.28" -0.57 -3.15™" -0.21 —1.42
Self-avoidance 0.11 0.73 -0.02 -0.13 -0.14 -0.87
Other—approach -0.53 -3.53""" -0.26 -1.50 0.26 1.63
Other—avoidance -0.16 -1.07 -0.14 -0.78 0.02 0.13

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

1143 =

ol & Hak Al o7 2
Table 11. Ind|V|duaI-IeveI Change(%): Study 2

Goals Timel and Time2 Timel and Time3 Time2 and Time3
Dec. Eq. Inc. Dec. Eq. Inc. Dec. Eq. Inc.
Task—approach 48.28 17.24 34.48 48.28 17.24 34.48 37.93 17.24 44.83
Task—avoidance 51.72 13.79 34.48 51.72 20.69 27.59 44.83 17.24 37.93
Self-approach 48.28 20.69 31.03 48.28 17.24 34.48 44.83 31.03 2414
Self-avoidance 37.93 17.24 44.83 41.38 10.34 48.28 51.72 24.14 2414
Other—approach 58.62 17.24 2414 48.28 13.79 37.93 31.03 24.14 44 .83
Other—avoidance 55.17 17.24 27.59 55.17 13.79 31.03 44 .83 17.24 37.93
12, M3 SES X24E ASETE 7F AREM AR o7 2
Table 12. Inter-correlations between the Achievement Goal and Classroom Goal Structure Variables: Study 2
1 2 3 4 5 6 7 8 9
1. Task—approach
2. Task—avoidance 0.71" -
3. Self-approach 0.77"" 0.49
4. Self-avoidance 0.61"" 0.73"" 0.74"
5. Other—approach 0.65" 0.38 0.54 0.53 -
6. Other—avoidance 0.55 0.65" 0.45 0.69" 0.79"
7. Mastery 0.60 0.66 0.57 0.65 0.42 0.58
8. Performance—approach 0.56 0.56 0.39 0.52 0.42 0.62"" 0.68153 -
9. Performance—avoidance 0.70" 0.72 0.54 0.68" 0.62 0.82"" 0.70985 0.647 -
0<.05, "p<.01
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