Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2018.19.5.323

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 5 pp. 323-330, 2018

HEH dAu)Ftaslke] w2 HA-AA FHAIA bl s
4]
2N
oIMtHSlm WRYSHY

Generalizability Analysis of Teaching Aptitude and Personality Test for
Pre-service Engineering Teachers in a Graduate School of Education
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Abstract This study examined the fairness of the teaching aptitude and personality test assigned to pre-service
engineering teachers in a graduate school of education based on measurement traits. For this study, we analyzed the
teaching aptitude and personality test scores of 99 students enrolled in engineering education in a graduate school
of education located in the Seoul metropolitan area from 2013 to 2017. The main results were as follows. First, the
estimated variance due to residual was generally the highest, followed by nesting of items within domains, pre-service
engineering teachers, interactions of pre-service engineering teachers with domains, domains, and occasions. Second,
dependability coefficients were better indicators than Cronbach's because the latter may have been overestimated by
applying the traditional reliability coefficient in inappropriate manners. Third, the teaching aptitude and personality
test can be applied to pre-service engineering teachers in a graduate school of education based on empirical evidence
considering dependability coefficients. Fourth, a total of 96 items from the original 210 items, with 2 occasions and
12 domains containing 8 items in each domain, were optimal measurement conditions to reach adequate degrees of
reliability based on the total number of items. Finally, the results were discussed, the study limitations described and
future research directions proposed.

Keywords : Criterion-referenced test, Dependability coefficients, Generalizability analysis, Pre-service engineering
Teacher, Teaching aptitude and personality test
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Table 2. Descriptive statistics of domain scores

NR-G(99) R-G(38) 4 of Var
Dom . Cohen’s d R
Mean SD Mean SD items ratio
0] 48.85 6.32 48.53 6.42 15 1.03 0.05
@) 48.68 532 48.16 5.26 15 0.98 0.10
® 46.17 5.89 45.55 541 15 0.84 0.11
® 42.27 6.03 41.55 5.76 15 0.92 0.12
® 47.29 7.40 46.08 6.96 15 0.88 0.17
® 48.44 6.42 47.32 6.25 15 0.95 0.18
@ 46.59 6.22 45.34 6.71 15 1.17 0.19
® 47.41 6.25 46.76 6.37 15 1.04 0.10
® 51.02 6.82 50.50 6.49 15 0.91 0.08
® 47.58 5.96 46.42 5.98 15 1.00 0.19
) 48.96 7.40 48.11 7.26 15 0.96 0.12
® 47.46 5.79 46.84 5.66 15 0.96 0.11
® 53.13 5.80 52.26 6.12 15 1.11 0.15
® 40.81 4.43 39.32 3.86 15 0.76 0.36
Total 664.67 61.52 652.74  63.42 210 1.06 0.19
Note. ( )=# of pre-service teachers; Dom=Domain; Var= Variance; (DProblem
Solving-Exploration; @Judgment; (®Independency-Autonomy; @Creativity-
Application;  &Psychological Stability; ~(6)Language:Communication; (@
Leadership; (®Sympathy-Tolerance; ~(©Knowledge-Information; ~ (0Service:

Sacrifice-Corporation; (DPlan; (@Sincerity-Responsibility; (3Vocation-Education
Values; (®Passion.
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Table 3. Results for G-Study p < i design
df
98

Effect SS MS

18.20

VAR(SE)
0.08(0.01)

%VAR

P 1784.04 825

% 209  6416.46  30.70 0.30(0.03) 30.93

pise 0.59(0.01) 60.82

Note. VAR=Estimated variance component; %VAR= Percentage of
total variance.
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Table 4. Results for G-Study p X< (i: d) design
Effect df SS MS VAR(SE) %VAR
D 98 1784.04 18.20 0.08(0.01) 8.16
d 13 59649 4588  0.01(0.01) 1.05
i d 196  5819.97 29.69 0.29(0.03) 29.95
pd 1274 172943 136 0.05(0.00) 5.52
i d,e 19208 10444.43 0.54 0.54(0.01) 55.31

Note. VAR=Estimated variance component; %VAR= Percentage of
total variance.
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Table 5. Results for G-Study p < o X (i: d) Design
Effect df SS MS VAR(SE) %VAR
D 37 1388.32 37.52 0.08(0.02) 9.29
9] 1 0.00 0.00 0.00(0.00) 0.00
d 13 43697  33.61  0.01(0.01) 1.32
it d 196 3892.84 19.86 0.25(0.03) 29.26
PO 37 111.21 3.01 0.01(0.00) 1.25
pd 481 687.49 1.43 0.02(0.00) 1.73
od 7252 433122 0.60  0.13(0.01) 14.71
pi:d 13 7.51 0.58 0.00(0.00) 0.00
oi:d 196 66.36 0.34 0.00(0.00) 0.00
pod 481 348.28 0.72 0.03(0.00) 2.94
poi:de 7252  2482.64 034  0.34(0.01) 39.50

Note. VAR=Estimated variance component; %VAR= Percentage of
total variance.
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Table 6. Comparison of default D study results of
different designs

pX i pX (i:d) pxox (i:d)
% (p) 0.084 0.080 0.080
a2 (A) 0.004 0.009 0.011
& 0951 0.903 0.881

Note. oz(p):Estimated universe score variance; o>(A ) =Estimated
absolute variance; ¢ =Dependability coefficient.

Table 62 x}a 9} 2o FTE 7|2 7= DALY
B4 o]t} %”4 01 SOl E A oA St
shH, JETAITE hdhe Ao& YEtth 53] 1
AAA| S H}‘%‘f.‘li 3l Cronbach's o+ T334
At A AR =R p x T AN ditsrbe e
Aot Tdslth px I AACNAN APAFEARS
0.084, AT QAFEARS 0.003(=0.594/210)0. %, Aut

s EAFE 0.966(=0.084/(0.084+0.003)) 0.2
Table 691 xﬂf\]% A e} vlwg wf 7H A UERd
R _do 3k 4 11;}

Table 7& FAIHS o} Eahst A5 EAE A
ARG 7 T3k A A F oA 99 Swn

= AGRE S FASES el A2 Ao
W, Qo] T3k ARG wabuch 2 ek,

Table 7. Domain and occasion effect

Domain effect Occasion effect

pX(I:D)—pXI pxOx(I:D)—px(I: D)
a*(p) -0.004 0.000
a2 (A) 0.005 0.002
'3 -0.048 -0.022
Note. o*(p)=Estimated universe score variance; o?(A ) =Estimated

absolute variance; @ =Dependability coefficient.
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