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[Abstract]

The importance and necessity of software(SW) education as a liberal arts was fully recognized by
society. However, according to the previous research results, learners' motivation to learn in SW liberal
arts was kept low for various reasons. Therefore, understanding the learning motivation and its
changeability in SW liberal arts is necessary, but the related studies are not sufficient. In this paper, we
analyzed changes in achievement goals using a 3 x 2 achievement goal model to examine changeability
of achievement goals in a SW liberal arts class during one semester. As a result, we confirmed that
the achievement goals were stable at both the group level and the individual level, but the order of
each achievement goal was different from that of the previous studies. We also confirmed that the
mastery goal of the classroom goal structure had a higher correlation with most achievement goals, but
the performance goals had a correlation with some avoidance goals only. This means that additional
research is needed for each key classroom goal structure type in SW education because the learning

motivation in SW liberal arts has different aspect from the other existing liberal arts classes.
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I. Introduction
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II. Preliminaries

1. Achievement goal & classroom goal structure
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2. Learning motivation in SW education
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Table 1. Class schedule
Week Subject Type Assignment
1 Evolution of computers Lecture
5 e Computers and Software Lecture
* The 4th Industrial revolution and the future of jobs
3 What does software mean to me Team Discussion Essay
4 ¢ Definition of Artificial Intelligence(Al) Lecture
e Al trend
5 e Al experiments Lectur
* Definition of knowledge representation and reasoning ecture
6 . Deflnlt.lon of machine learning Lecture
e Al ethics
7 What is Al Team Discussion Essay
9 Move the mountain Lecture Open problem solving
10 Computational Find hidden patterns Lecture Open problem solving
11 Thinking(CT) Make it simple not simpler Lecture Open problem solving
12 Product of thought, algorithm Lecture Open problem solving
13 T Strings Lecture & Practice
14 in real world Lists and graphs Lecture & Practice
15 Words and data analysis Lecture & Practice
o AEE AL10] Al JEe Mot A& 9l 3. Questionnaire and analysis method
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Table 2. The 3 X 2 Achievement Goal Questionnaire

The following statements represent types of goals that you may or may not have for this class.
Goals . . .
Circle a number to indicate how true each statement is of you
Task To get a lot of questions right
as To know the right answers to the questions
-approach -
To answer a lot of questions correctly
Task To avoid incorrect answers to the questions
. To avoid getting a lot of questions wrong
-avoidance - — -
To avoid missing a lot of questions
To perform better on the evaluations than I have done in the past on these types of evaluations
Self - - - -
—aporoach To do well on the evaluations relative to how well I have done in the past on such evaluations
PP To do better on the evaluations than I typically do in this type of situation
Self To avoid doing worse on the evaluations than I normally do on these types of evaluations
.e To avoid performing poorly on the evaluations compared to my typical level of performance
-avoidance - - - - - -
To avoid doing worse on the evaluations than I have done on prior evaluations of this type
To outperform other students on the evaluations
Other
—approach To do well compared to others
To do better than my classmates
Other To avoid doing worse than other students
. To avoid doing poorly in comparison to others
-avoidance - - -
To avoid performing poorly relative to my fellow students

Table 3. The Perception of Classroom Goal Structure Questionnaire

Goals The following statements represent types of goals that you may or may not have for this class.
Circle a number to indicate how true each statement is of you
In our class, trying hard is very important
In our class, how much you improve is really important
Master In our class, really understanding the material is the main goal
y In our class, it's important to understand the work, not just memorize it
In our class, learning new ideas and concepts is very important
In our class, it's OK to make mistakes as long as you are learning
Performance In our class, getting good grades is the main goal
—approach In our class, getting right answers is very important
In our class, it's important to get high scores on tests
In our class, showing others that you are not bad at class work is really important
Performance In our class, it's important that you don't make mistakes in front of everyone
—avoidance In our class, it's important not to do worse than other students
In our class, it's very important not to look dumb
In our class, one of the main goals is to avoid looking like you can't do the work
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Table 4. Descriptive Statistics and Internal Consistencies

Time; (N=49) Time; (N=49) Times (N=49)
Goals M | SD | a M | SD | a M | SD | a
Task-approach 5.07 1.35 0.85 5.48 1.25 0.88 5.25 1.24 0.89
Task-avoidance 5.22 1.28 0.85 5.45 1.36 0.92 5.35 1.32 0.91
Achievement Self-approach 5.42 1.28 0.92 5.61 1.19 0.88 5.30 1.14 0.91
Goal Self-avoidance 5.24 1.14 0.84 5.39 1.25 0.86 5.35 1.25 0.86
Other-approach 4.17 1.34 0.92 4.28 1.43 0.94 4.37 1.44 0.88
Other-avoidance 4.85 1.22 0.87 479 1.48 0.94 4.92 1.51 0.93
Classroom Goal Mastery - - - - - - 5.47 1.18 0.73
Structure Performance-approach - - - - - - 4.66 1.39 0.85
Performance-avoidance - - - - - - 3.70 1.54 0.92

Table 5. Reliability Coefficients for Goal Orientations

Goal Pearson r
oals Time-Time; Time;-Times Time,-Times
Task-approach 4803 5459 .6501™
Task-avoidance 5608 5488 6925
Self-approach 4687 3921 .6086™"
Self-avoidance 34247 4128 7106™
Other-approach 6406 5650 7298
Other-avoidance 5256 5256 7759
Average 5031 4983 6946
*”p<.001
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Table 6. t Values and Mean Differences for Mean-level Change
Time;-Time; Time-Times Time,-Times
Goals Mean diff. t (df = 146) Mean diff. t (df = 146) Mean diff. t (df = 146)
Task-approach 0.41 3.7262" 0.18 1.7977 -0.22 -2.6198™
Task-avoidance 0.23 2.2633" 0.14 1.3339 -0.10 -1.1007
Self-approach 0.18 1.744 -0.12 -1.1087 -0.31 -3.5996™"
Self-avoidance 0.16 1.3812 0.11 1.0161 -0.05 -0.60567
Other-approach 0.11 1.1212 0.20 1.9067 0.10 1.0939
Other-avoidance -0.06 -0.59342 0.07 0.60954 0.13 1.5642
"p<.05; T'p<.01; "'p<.001
Table 7. Individual-level Change(%)
Goals Time; and Time; Time; and Times Time, and Times
Dec. Eq. Inc. Dec. Eq. Inc. Dec. Eq. Inc.
Task-approach 245 22.4 53.1 36.7 143 490 53.1 22.4 245
Task-avoidance 28.6 26.5 449 30.6 204 490 42.9 26.5 30.6
Self-approach 38.8 14.3 46.9 51.0 12.2 36.7 490 30.6 20.4
Self-avoidance 32.7 18.4 490 32.7 204 46.9 347 30.6 347
Other-approach 28.6 26.5 449 265 245 490 28.6 30.6 40.8
Other-avoidance 40.8 20.4 38.8 36.7 143 490 245 32.7 429
Table 8. Inter-correlations Among the Achievement Goal Variables
1 2 3 4 5 6 7 8 9
1. Task-approach -
2. Task-avoidance 78™" -
3. Self-approach T7 617 -
4. Self-avoidance 707 86™" 73 -
5. Other-approach 68™" g1 52 58" -
6. Other-avoidance 56™ 79 56" 79 89" -
7. Mastery 72 64" 62" 72 617 67 -
8. Performance-approach 55 627 .37 51" 52 .55 .55 -
9. Performance-avoidance 45 A6 A9 A4 .60 63" 59 78" -

'p<.05; "p<.01; Tp<.001
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