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Analysis of the moderating effects of programming languages and
the relationship between learners' learning characteristics and
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Abstract This study analyzed the relationship between the characteristics of learners and the
achievement level according to the language they learn in programming education for non—major
students. The learner's characteristics were set as mastery goal, situaltional interest, cognitive
engagement, and self—efficacy for performance, and path analysis was conducted to understand the
relationship between the language used and the learning achievement. Situaltional interest and
cognitive engagement were found to have an effect on self—efficacy for performace, and self—efficacy
for performance had an effect on academic achievement. At this time, the type of programming
language to be studied showed a moderating effect on learning achievement. Based on the results of
this study, it is suggested that appropriate instruction is needed for each language used in

programming lessons for software non—majors.
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Table 1. Descriptive Statistics

1 2 3 4 5
1.TAMG 1
2. TASI 640 1
3. TASEP 499k 539k 1
4. TCE 507k 520k .64 3% 1
5.grade .087 161 .37 5% .189% 1
AVG 5.91 5.58 5.03 5.51 33.74
SD .89 99 1.1 9 5.76
AT Hel 7he] ATEe 1= 08794 r=.643A}0] & 1}
Wt ShAAFA ) TP 2 3R RAIE 2]l Wkl
T2 T35 7HTASEP, r=.375)0|90m, 714 vhe A4
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Fig. 1. Path model
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Table 4. Box's Test fo Equality of Covariance Matrices

Box¢ M 13.323

F 1.066

df1 12

df2 33208.968
Level of significance .384
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Table 5. Multivariate Tests

L Effect value F Hypothesis df Error df Sig. AP’% a
Table 2. Fit index of path model quare
T o]
Inei“e “‘;}f;fl .023 1728.49b 3.000 120.0 .000  .977
22 df CFI RAMSEA TLI P =
P_lan | Wilks®]
Vol 5507 p 993 o075 976 guage | wop | 881 2.618b 6.000 240.0 .018  .061

Table 3. Result of path model

Estimate S.E. C.R. P

TASI  —> TASEP 417 159 3119 .002
TCE —> TASEP 426 160 3.819 ok
TAMG  —> TASEP .052 186 .395  .693
TASEP  —> grade .340 424 2579 010
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Table 6. Tests of Between—Subjects Effects

Type 11T ' .
Sum of  df Means F Sig. Partial Eta
Square Aquared
Squares
TASI 1.79 2 897  .904 407 015
P-Ln
agua | TASEP 14.15 2 7.079 5.27 .006 .080
8¢ e 58 2 293 376 .02 058
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Table 7. Achievement Multiple regression analysis

C SC
DV t sig F sig
B SC Beta
o constant| 26.9 3.31 8.12 .00 6.91 .00
r TASI| -2 .60 -.03 -.37 71
3 TASEP| 2.14 .55 44 3.86 .00
e TCE| —.49 72 —.078  —.68 .49
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Table 8. Parameter estimates for Achievement

B S.E t sig

constant 29.28 2.68  10.91 .000
ct++ —1.64 4.77 —.34 .73
C —22.35 4.75 =470 .00
python Oa

TASEP 1.09 52 2.07 04
c+++TASEP .38 .99 .38 .70
¢ * TASEP 3.60 .88 4.07 .00
so]dx TASEP 0Oa
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