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The purpose of this study was to analyze the relationship among medical students’learning motivation, charac- Corresponding author

teristics of multiple intelligence, and academic achievement. The participants were 144 medical students. The dhen EEusn .
R . L Department of Medical Education,

data were collected by administering learning motivation tests (self-confidence, self-efficacy, level of task, emo- Yonsei University College of Medicine,

tion of learning, learning behavior, failure tolerance, task difficulty, and academic self-efficacy), a multiple intel- ?ggongi-&a Seodaemun-gu, Seoul

. . C e . . . . . . . . . . .. = , Korea

ligence test (linguistic intelligence, logical-mathematical intelligence, musical intelligence, bodily-kinesthetic in- Tol- +80-0-9928-9510

telligence, spatial intelligence, interpersonal intelligence, intrapersonal intelligence, and naturalistic intelligence), Fax: +82-2-364-5450

and two semesters of grades. There is a correlation between multiple intelligences and learning motivation. E-mail: wieon@yuhs.ac

Among academic self-efficacy of academic motivation, the self-control efficacy (0.28) and behavior (0.18) sub- Received: January 6, 2013
scales are significantly positively correlated with academic achievement. However, the emotion subscale (-0.18) 2'2\2:3?9 dF_eE :éfg; 12 g 123013
was significantly negatively correlated. Learning motivation was correlated with two of the eight multiple intel- ' '
ligence profiles: the intrapersonal intelligence (0.18) and bodily-kinesthetic intelligence (-0.19). The structural

equation modeling analysis showed that the behavior and self-control efficacy subscales of intrapersonal intel-

ligence had an impact on academic achievement. An analysis according to the academic achievement group

showed significant differences in self-control efficacy and emotion subscales with intrapersonal intelligence. A

positive relationship can be observed between learning motivation and some characteristics of multiple intelli-

gence of medical school students. In light of the findings, it is worth examining whether we can control medical

students’ learning motivation through educational programs targeting self-control efficacy and intrapersonal

intelligence.
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Table 1. Academic motivation, multiple intelligence, academic achievement by grade and gender

) o ) All Grade Gender
Academic motivation No. of items
(n=144) 1st(n=63) 2nd (n=81) t-value Male (n=111) Female (n=33) t-value

Academic self-efficacy

All 26 395 392 392 0.038 397 386 0.995

Self-confidence 8 402 406 398 062 407 384 1.54

Self-control efficacy 10 3.84 3.86 382 0.45 380 396 -1.45

Preference for difficult task 8 398 399 39 0.15 404 379 1.49
Academic failure tolerance

All 18 363 362 359 0.421 365 356 0.930

Emotion 6 345 349 342 051 354 3.14 2.28*

Behavior 6 3.66 372 362 0.83 360 388 -2.06*

Task difficulty part 6 376 375 376 -0.09 379 365 1.10
Multiple Intelligence

Interpersonal 10 33.09 3256 3351 -1.088 3270 33.39 -1.649

Intrapersonal 10 34.45 34.68 34.27 0.367 33.96 36.09 -1.625

Musical 10 3381 3452 33.88 0.503 33.83 3627 -0.954

Bodily-kinesthetic 10 32.06 31.89 3220 0259 3264 30.12 1814

Spatial 10 31.60 3092 3212 0934 30.55 35.12 -3.097*

Naturalistic 10 2714 2571 2825 -1.881 26.88 28.00 -0.6%

Linguistic 10 32.06 31.78 3227 0.384 3161 3355 -1.280

Logical-mathematical 10 37.01 37.17 36.89 0.293 37.58 35.12 2.170*
Academic achievement 318 3.1 325 -1.369 313 3.34 -2.835%
*p<0.05.

Table 2. Correlation analysis between academic motivation, multiple intelli-
gence, and academic achievement

Academic motivation Agademic Mu!tiple Ac_ademic
achievement Intelligence achievement

Academic self-efficacy

All 0137 Interpersonal 0.087

Self-confidence 0.001 Intrapersonal 0.175*

Self-control efficacy 0.280**  Musical 0018

Preference for difficult task 0.69 Bodily-kinesthetic -0.186%
Academic failure tolerance

All 0.001 Spatial 0.147

Emotion 0.167* Naturalistic -0.020

Behavior 0.184*  Linguistic -0.100

Task difficulty part 0.030 Logical-mathematical ~ -0.017

*p<0.05; **p<0.01.
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Table 3. The results of SEM (five intelligence and academic motivation)

Route Estimate SE CR p-value
Academic achievement <— bodily-kinesthetic -0.019 0.006 -3.044 0.002
Academic achievement < logical-mathematical -0.008 0.008 -0.978 0.328
Academic achievement < naturalistic 0.001 0.005 0.098 0.922
Academic achievement < spatial -0.009 0.006 -1.556 0.120
Academic achievement < interpersonal 0.013 0.009 1515 0.130
Academic achievement <— academic failure tolerance -0.046 0.129 -0.358 0.721
Academic achievement <— academic self-efficacy 0.272 0.112 2432 0.015

Chi-square = 147.350, degrees of freedom =20, probability level=0.000, normed fit index=0.422, Turker-Lewis index=0.215, comparative fit index=0.439, root mean square er-
ror of approximation=0.211.
SE, standare error.

49 46 S o a
C. PR > ‘ Bodily-kinesthetic intelligence 027
8.32 32.86
-1 > ‘ Logical intelligence v 1

707 C 6483
X 1 . .

E— ‘ Naturalistic intelligence ‘ Academic achievement ‘
1030 C 57.83

—> ‘ Spatial intelligence
1093 C 2689 027 -0.05

E— ‘ Interpersonal intelligence
‘ Academic self-efficacy ‘ ‘ Academic failure tolerance
i 028 IN 021
Figure 1. The structural equation model (five intelligence and academic motivation). 0-17
Table 4. The Results of SEM (intrapersonal and academic motivation)
Route Estimate Standard error Critical ratio p-value

Self-efficacy < intrapersonal 0.045 0.006 1.281 e
Behavior < intrapersonal 0.051 0.008 6.460 e
Academic achievement (grade) < self-control efficacy 0.233 0.091 2.562 0.010
Academic achievement (grade) < behavior 0.057 0.072 0.79%5 0427
Academic achievement (mean grade) < intrapersonal 0.001 0.009 0.152 0.879

Chi-square=9.174, degrees of freedom=1, probability level=0.002, normed fit index=0.911, Turker-Lewis index=0.920, comparative fit index=0.916, root mean square error
of approximation=0.239.
SE, standare error.
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——>  Intrapersonal
intelligence i

Figure 2. The structural equation model (intrapersonal and academic motivation).
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Table 5. Significant multivariate effects for academic achievement groups (at p<0.005 level)?

Multivariate effects Hypothesis degree  Error degree of Noncent. parameter

(Wilks" A) e of freedom freedom Aoz Tes (F-value x degree of freedom) Observed power”
Intercept 0817 15.0337 2.000 134.000 0.000 30.066 0.999
Musical 0.986 0.946° 2.000 134.000 0.391 1.892 0.211
Bodily-kinesthetic 0.934 4.7579 2.000 134.000 0.010 9514 0.785
Logical-mathematical 0.864 10,5649 2.000 134.000 0.000 21127 0.988
Spatial 0.979 1.4709 2.000 134.000 0.234 2940 0.310
Linguistic 0.975 1.7279 2.000 134.000 0.182 3453 0.357
interpersonal 0932 48887 2.000 134.000 0.009 9.776 0.797
intrapersonal 0.908 6.796% 2.000 134.000 0.002 13.592 0914
Naturalistic 0.990 06439 2.000 134.000 0.527 1.285 0.156

“Design: intercept + musical +bodily-kinesthetic + logical-mathematical + spatial +linguistic + interpersonal + intrapersonal + naturalistic; *Computed using alpha=0.05; “Exact
statistic.

Table 6. Levene's tests of equality of error variances for academic achievement groups

Type lllsumof  degree of Noncent. parameter

Source " freedom Mean square  F-value  Significance e ey A Observed power”
Corrected model Academic self-efficacy 17.161° 8 2.145 12.166 0.000 97.331 1.000
Failure tolerance 9.766" 8 1.221 7810 0.000 62.478 1.000
Intercept Academic self-efficacy 1.907 1 1.907 10.816 0.001 10.816 0.904
Failure tolerance 4735 1 4735 30.290 0.000 30.290 1.000
Musical Academic self-efficacy 0.024 1 0.024 0.138 0.710 0.138 0.066
Failure tolerance 0.261 1 0.261 1.668 0.199 1.668 0.250
Bodily-kinesthetic Academic self-efficacy 0.605 1 0.605 3432 0.066 3432 0.452
Failure tolerance 1.498 1 1.498 9.584 0.002 9.584 0.867
Logical-mathematical Academic self-efficacy 2.8%5 1 2.8%5 16.418 0.000 16.418 0.980
Failure tolerance 2729 1 2729 17.457 0.000 17.457 0.986
Spatial Academic self-efficacy 0.003 1 0.003 0.019 0.889 0.019 0.052
Failure tolerance 0.264 1 0.264 1.688 0.196 1.688 0.252
Linguistic Academic self-efficacy 0.375 1 0.375 2126 0.147 2126 0.305
Failure tolerance 0.001 1 0.001 0.005 0.942 0.005 0.051
interpersonal Academic self-efficacy 0.306 1 0.306 1.736 0.190 1.736 0.258
Failure tolerance 0.358 1 0.358 2291 0.132 2291 0.324
intrapersonal Academic self-efficacy 2.389 1 2.389 13548 0.000 13548 0.955
Failure tolerance 0.549 1 0.549 3512 0.063 3512 0.461
Naturalistic Academic self-efficacy 0.216 1 0.216 1.226 0.270 1.226 0.196
Failure tolerance 0.118 1 0.118 0.753 0.387 0.753 0.138
Error Academic self-efficacy 23.803 135 0.176
Failure tolerance 21.102 135 0.156
Total Academic self-efficacy ~ 2,282.658 144
Failure tolerance 1,923.117 144
Revise total Academic self-efficacy 40964 143
Failure tolerance 30.867 143

“Computed using alpha=0.05; *R?=0.419 (adjusted R?=0.384); “R?=0.316 (adjusted R?=0.276).

S50 Aol ofele FAIS B shs I stol w7t 7
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Table 7. Tests between-subjects effects for academic achievement groups (at p<0.005 level)

Type lll sumof degreeof ~ Mean Fvalue Group
squares  freedom  square High(h=48)  Middle(n=48)  Low(n=48)
Academic motivation
Academic self-efficacy
All 0.790 2 0.395 1.387 4.03(0.49) 3.96(0.60) 3.85(0.51)
Self-confidence 0918 2 0.459 0.804 3.96(0.79) 4.13(0.80) 3.96(0.67)
Self-control efficacy 3632 2 1.816 5.918** 3.98(0.53) 391(059) 3.62(0.54) High>middle> low
Preference for difficult task 2.001 2 1.000 1.380 4.14(0.75) 3.85(0.96) 3.96(0.84)
Academic failure tolerance
All 0.135 2 0.068 0.310 358(0.41) 3.66(0.49) 3.63(0.50)
Emotion 7.198 2 3599 4.650** 3.14(0.85) 357(0.91) 3.65(0.88) Low> high
Behavior 1.799 2 0.899 1827 3.79(0.77) 3.69(0.64) 352(0.70)
Task difficulty part 0.326 2 0.163 0392 3.83(0.52) 3.72(0.69) 3.73(0.71)
Multiple intelligence
Interpersonal 53.389 2 26.694 0.986 3452(5.72) 3452 (4.59) 32.23(5.24)
Intrapersonal 330.889 2 165.444 3.906** 35.65 (5.85) 35.40(752) 32.31(6.03) High>low
Musical 0.681 2 0.340 0.006 34.08 (7.95) 34.25(7.98) 34.15(7.09)
Bodily-kinesthetic 203.792 2 101.896 2.077 30.52 (6.56) 32.25(7.46) 33.42 (6.96)
Spatial 113.014 2 56.507 0.961 30.45(8.20) 32.45(7.09) 32.08(7.68)
Naturalistic 49681 2 24.840 0.377 27.48(7.98) 26.32(7.73) 27.63(8.62)
Linguistic 86.056 2 43.028 0.735 31.04(6.61) 32.92(857) 32.21(7.64)
Logical-mathematical 59.847 2 29.924 0.894 37.42(5.37) 36.10(5.84) 3752(6.13)
Academic achievement 448696 3.78(0.228) 3.23(0.138) 2.52(0.236) High>middle> low
**p< 0.01.
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