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[Abstract]

In university liberal arts education, learners' achievement goals are an important research top

ic, and

this also applies to liberal arts software education. In this paper, we analyzed changes in learning

motivation of learners taking liberal arts software courses according to course classification using

a3 x

2 achievement goal model. The analysis was conducted on a discussion-oriented class taken together by

learners receiving credits for different purposes, such as required and elective. As a result,

it was

confirmed that learners begin the semester with similar achievement goals. However, the avoidance

goals of leamers taking elective courses decreased, showing a significant difference at the end

of the

semester. It was a different result from the existing liberal arts software education studies that pointed

to mandatory enrollment as the cause of lack of motivation to learn. In addition, it was confirmed that

learners who take elective courses relatively focus on achievement rather than competition.

» Key words: Achievement goals, Classroom goal structure, Course classification, Liberal arts,

Software education
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I. Introduction
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II. Preliminaries

1. Achievement goals and classroom goal structure
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Definition
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Fig. 1. 3 X 2 Achievement Goal Model
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2. Learning motivation in liberal arts
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III. Method

1. Syllabus Outline
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Table 1. Class Schedule
Week Subject Type Assignment
1 Def. of Computational Thinking(CT) Def. of creativity
Data representation in CT
* Data abstraction
¢ Definitions - List, Table, Graph
2 e Application
- List - FIFOQ, LIFO, etc.
- Table - state transition table, etc. Lecture

- Graph - knowledge graph, etc.

Key Concepts of CT

* Division makes it easy (decomposition)

3-6 ¢ Finding hidden patterns (pattern recognition)
¢ Make it simple not simpler (abstraction)

* Product of thought, algorithm (algorithm)

4 open problem
solving

CT application (problem solving)

¢ Move the mountain (divide and conquer)

¢ Choose the best option in every choice
(greedy algorithm)

* No more no less, enough is enough
(dynamic programming)

¢ Choose right way makes it right
(back tracking)

7-14

for each subject,
e 1 lecture

» 2 discussions

* 1 presentation
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Table 2. Descriptive Statistics, internal consistencies - Required
Goal T1 (N=38) T, (N=38) Ts (N=38)
0als Mean SD a Mean SD a Mean SD a
T-AP 4.98 1.36 0.88 481 1.28 0.81 5.00 1.36 0.81
T-AV 5.42 1.36 0.84 522 1.18 0.89 5.08 1.49 0.93
Achievement S-AP 5.48 1.30 0.84 5.18 1.36 0.90 482 1.55 0.89
Goal S-AV 5.22 1.38 0.70 5.23 1.48 0.74 5.07 1.46 0.80
0-AP 4.24 1.63 0.95 3.56 1.73 0.92 3.96 1.84 0.95
0-AV 454 1.64 0.95 4.22 1.58 0.82 4.47 1.85 0.92
al Goal MAS 5.59 1.27 0.76
assst:""f‘r oa P-AP 417 161 0.75
ucture P-AV 4.44 163 0.88
T: Task, S: Self, O: Other, MAS: Mastery, P: Performance, AP: Approach, AV: Avoidance
Table 3. Descriptive Statistics, internal consistencies - Elective
Goal Ty (N=19) T, (N=19) T3 (N=19)
0als Mean SD a Mean SD a Mean SD a
T-AP 5.14 1.08 0.75 5.02 1.51 0.85 472 1.32 0.90
T-AV 5.12 1.13 0.85 493 1.47 0.83 4.60 1.33 0.87
Achievement S-AP 5.44 1.17 0.92 5.51 1.23 0.94 5.16 0.94 0.79
Goal S-AV 5.37 1.38 0.93 4.82 1.50 0.90 484 1.40 0.86
0-AP 4.02 1.66 0.93 3.91 1.38 0.85 3.65 1.43 0.95
0-AV 451 1.40 0.97 4.21 1.74 0.95 3.81 1.44 0.94
al Goal MAS 5.65 1.15 0.82
assiiﬂi’fﬂre(’a P-AP 4.04 1.58 0.83
P-AV 4.06 1.40 0.93
T: Task, S: Self, O: Other, MAS: Mastery, P: Performance, AP: Approach, AV: Avoidance
Table 4. Reliability coefficient
Goal Pearson r - Required Pearson r - Elective
o' T-Ts T Ts T Ts T-Ta T Ts T Ts
T-AP 0.37™ 0.26™ 0.43™ 0.13 0.43™ 0.47™
T-AV 0.15 0.1 0.46™ 0.45™ 0.25 0.48™
S-AP 0.14 0.12 0.55™ 0.40™ 0.34™ 0.36™
S-AV 0.36™ 0.24 0.45™ 0.35" 0.52" 0.39™
0-AP 0.49™ 0.30™ 052" 0.22 0.63™ 0.52"
0-AV 0.39 0.39" 0427 0.547 0.54™ 0.38™
T: Task, S: Self, O: Other, MAS: Mastery, P: Performance, AP: Approach, AV: Avoidance
*p<.05, **p<.01, **x*p<.001
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Table 5. Mean-level Change - Required

T,-T T:-T ;-T2
Goals mean t mean t mean t
diff. (df=113) | Pvalue diff. (df=113) | Pvalue diff. (df=113) | Pvalue
T-AP -0.18 1.2581 0.2109 0.02 -0.1127 0.9104 0.19 -1.4514 0.1494
T-AV -0.20 1.2915 0.1992 -0.34 1.9091 0.0588 -0.14 1.0555 0.2934
S-AP -0.31 1.8781 0.0630 -0.67 3.7491 2.8e-4 -0.36 2.7631 0.0067
S-AV 0.01 -0.0580 0.9539 -0.15 0.9067 0.3665 -0.16 1.0923 0.2770
0-AP -0.68 4.2525 4.3e-5 -0.28 1.4587 0.1474 0.39 -2.3974 0.0182
0-AV -0.32 1.9891 0.0491 -0.07 0.3862 0.7001 0.25 -1.4516 0.1494
T: Task, S: Self, O: Other, MAS: Mastery, P: Performance, AP: Approach, AV: Avoidance
Table 6. Mean-level Change - Elective
T, - T T3 - T T:- T2
Lol n;?f?.n V p-value n;?f?.n V p-value n;?f?.n Vv p-value
T-AP -0.12 6495 0.5196 -0.42 521 0.0240 -0.30 615.5 0.1446
T-AV -0.19 458.5 0.3305 -0.53 653.5 0.0250 -0.33 654 0.1128
S-AP 0.07 412.5 0.8142 -0.28 4745 0.0549 -0.35 451 0.0576
S-AV -0.54 677.5 0.0119 -0.53 519 0.0093 0.02 516 0.8060
0-AP -0.11 549 0.3534 -0.37 429 0.0574 -0.26 339 0.1539
0-AV -0.30 719 0.1738 -0.70 683 8.1e-4 -0.40 567.5 0.0709

T: Task, S: Self, O: Other, MAS: Mastery, P: Performance, AP: Approach, AV: Avoidance
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Table 7. Achievement Goal Difference between Requirement and Elective
Survey Mean SD Mean
Time Gzl Req. Elec. Req. Elec. Diff. v —~ele
T-AP 4.98 5.14 1.08 1.36 0.16 3306.5 0.847
T-AV 5.42 5.12 1.14 1.36 -0.30 27155 0.073
T, S-AP 5.48 5.44 1.17 1.30 -0.04 3096.5 0.607
S-AV 5.21 5.37 1.38 1.38 0.15 3419 0.570
0-AP 424 4.02 1.66 1.63 -0.22 3018 0.436
0-AV 454 451 1.40 1.64 -0.04 3086.5 0.588
T-AP 481 5.02 1.51 1.28 0.21 3661 0.164
T-AV 5.21 493 1.47 1.18 -0.29 3044 0.491
T S-AP 5.18 5.51 1.23 1.37 0.33 3750 0.092
S-AV 5.23 4.83 1.50 1.48 -0.40 2732 0.083
0-AP 3.56 3.91 1.38 1.73 0.35 3632 0.202
0-AV 4.22 4.21 1.74 1.58 -0.01 3130 0.692
T-AP 5.00 4,72 1.32 1.36 -0.28 27765 0.112
T-AV 5.08 4.60 1.33 1.49 -0.48 2589 0.027
T, S-AP 4.82 5.16 0.94 1.55 0.34 3618 0.216
S-AV 5.07 4.84 1.40 1.46 -0.23 2891 0.232
0-AP 3.96 3.65 1.43 1.84 -0.31 2905.5 0.246
0-AV 4.47 3.81 1.45 1.85 -0.67 25145 0.014
Classroom MAS 5.59 5.67 1.15 1.27 0.08 13134 0.869
Goal P-AP 417 4.04 1.58 1.61 -0.13 3094.5 0.607
Structure P-AV 4.44 4.06 1.40 1.63 -0.38 7690.5 0.038
T: Task, S: Self, O: Other, MAS: Mastery, P: Performance, AP: Approach, AV: Avoidance
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Table 8. Individual-level Change(%) - Required

Goals T, and T, T, and T3 T, and T3
Dec. Eq. Inc. Dec. Eq. Inc. Dec. Eq. Inc.

T-AP 47 .4 15.8 36.8 447 13.2 421 34.2 13.2 52.6
T-AV 55.3 10.5 34.2 55.3 15.8 28.9 47.4 13.2 39.5
S-AP 50.0 15.8 34.2 50.0 13.2 36.8 50.0 26.3 23.7
S-AV 421 13.2 447 47 .4 10.5 421 50.0 23.7 26.3
0-AP 60.5 13.2 263 52.6 10.5 36.8 28.9 23.7 47 4
0-AV 60.5 10.5 28.9 52.6 10.5 36.8 44.7 13.2 421
AVG. 52.6 13.2 34.2 50.4 12.3 37.3 42.5 18.9 38.6

T: Task, S: Self, O: Other, MAS: Mastery, P: Performance, AP: Approach, AV: Avoidance

Table 9. Individual-level Change(%) - Elective
Goals T, and T, T, and T3 T, and T3

Dec. Eq. Inc. Dec. Eq. Inc. Dec. Eq. Inc.

T-AP 57.9 10.5 31.6 57.9 15.8 26.3 421 15.8 421
T-AV 52.6 15.8 31.6 68.4 5.3 26.3 57.9 10.5 31.6
S-AP 36.8 15.8 47.4 57.9 10.5 31.6 52.6 26.3 211
S-AV 63.2 15.8 21.1 57.9 15.8 26.3 36.8 15.8 47 4
0-AP 421 15.8 421 47 .4 263 26.3 36.8 421 21.1
0-AV 421 10.5 47 4 63.2 15.8 21.1 47 .4 21.1 31.6
AVG. 491 14.0 36.8 58.8 14.9 26.3 45.6 21.9 32.5

T: Task, S: Self, O: Other, MAS: Mastery, P: Performance,
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Table 10. Inter-correlations between the Achievement Goal and Classroom Goal Structure - Required

Goals 1 2 3 4 5 6 7 8 9
1. T-AP -

2. T-AV 0.67 -

3. S-AP 0.75™ 0.55 -

4. S-AV 0.63" 077" 077" -

5. 0-AP 0.53 0.36 0.49 0.55 -

6. 0-AV 0.49 0.61" 0.37 0.64" 0.78™ -

7. MAS 0.68 0.59 0.57 0.59 0.48 0.58 -

8. P-AP 0.58 0.56 0.42 0.44 0.63" 0.64™ 0.59 -

9. P-AV 0.63 0.63 0.50 0.66™ 0.55 0.74" 0.68 0.67 -

T: Task, S: Self, O: Other, MAS: Mastery, P: Performance, AP: Approach, AV: Avoidance

*p<.05, **p<.01, ***p<.001

Table 11. Inter-correlations between the Achievement Goal and Classroom Goal Structure - Elective
Goals 1 2 3 4 5 6 7 8 9
1. T-AP -

2. T-AV 0.74 -

3. S-AP 0.73 0.81" -

4. S-AV 0.927 0.85™ 0.75 -

5. O-AP 0.59 0.77 0.69 0.58 -

6. O-AV 0.55 0.79* 0.69 0.55 0.89™ -

7. MAS 0.65 0.82 0.85 0.68 0.73 0.79 -

8. P-AP 0.45 0.77 0.77* 0.40 0.63 0.64 0.58 -

9. P-AV 0.79 0.76 0.80 0.78 0.72 0.75 0.77 091" -

T: Task, S: Self, O: Other, MAS: Mastery, P: Performance, AP: Approach, AV: Avoidance

*p<.05, **p<.01, ***p<.001
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