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ABSTRACT

Field Complexity Analysis of Question |tems on Teacher

Appointment Examination for Secondary School Physics

A Ram Kim

Advisor : Prof. Kwang Hee Jo
Department of Science education
Graduate  School  of  Chosun

University

In the secondary teacher appointment examination, which has started
since 1991, examination system and evaluation method have been changed. In
previous articles, we found that most researches were on the frequency
distribution of contents elements based on the evaluation standards
suggested by Korea Institute for Curriculum and Evaluation(KICE). This
examination was deeply related with the curriculum because it had the
important position in the selection process for public school teacher.
Recently, current education curriculum has emphasized integrated & complex
thinking ability. The studies, however, about setting complex questions
mixed with various contents of each field has been rarely done.

This study, hence, analyzed the secondary teacher appointment
examination for physics from 2002 to 2016, which had been set by KICE, in
an aspect of the field-complexity. It examined the number of questions and
scoring distribution, so that figured out the number and rate of them for
each field. Moreover, the rate of field-complexity in each field were also
calculated, so that a tendency of examinations was found out though the

years.
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The result of this study is as follows: first, even though there was
slight difference in rate of scoring distribution and average number of
questions which were set in each field for 15 years, its order of the rate
was not changed |ike this: physics education, electromagnetism, mechanics,
wave & optics, quantum physics, thermal & statistical physics, and modern
physics.

Second, the field-complexity has increased in the physics education
field until now. Every question has been set fully as field-complex
questions since 2014. However, in most content knowledge fields of
physics, the portion of their field-complexity has been Ilow and
information of particular context or specific combination has been used
repeatedly.

Third, from 2002 to 2016, the field-complexity of physics teacher
appointment examination has been getting gradually higher. Especially,
there had been some peak points in distribution during 2009 to 2013, when
the second test of the examination was implemented with essay type.

We suggested some future researches based on this work. A follow-up
study about proper standard of the field-complexity is necessary. Also,
question development research, which considers a variety of factors,

should be proceeded accordingly.
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[E 6] 20028t A =2H 20168 =HAI 2 =2 st =2 A
sStA ¢ 28 > (2% & (
2002 17 70
2003 19 70
2004 19 70
2005 24 80
2006 24 80
2007 25 80
2008 22 80
2009 40 80
4 100
40 80
2010
4 100
40 80
2011
4 100
40 80
2012
4 100
40 80
2013
4 100
2014 24 80
2015 20 80
2016 22 80
) XFOH) Z (1 XHe
HA -
b ZE) bl =l
— 1 6 —
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[H 9] 208 =X 28 =2 ¥ 24 SNz

=Y sense o5t HXpo|at V=L os o st o o s¥Se EVED 2
st 28 4 | HE | 28 2 | HE |28 4 | HE |28 2 | HE | 28 = | HE |28 4+ | BE | 28 = | HE | 28 = | WE
2002 5 19 4 16 3 14 1 5 1 6 2 6 1 4 17 70
2003 5 18 3 16 3 12 2 5 2 7 2 7 2 5 19 70
2004 5 18 3 14 4 14 0 0 3 10 2 6 2 8 19 70
2005 8 26 5 16 4 15 1 4 2 7 2 6 2 6 24 80
2006 8 26 5 15 4 16 1 4 2 6 2 6 2 7 24 80
2007 8 26 4 13 6 20 2 6 2 6 2 6 1 3 25 80
2008 7 26 4 14 4 16 2 8 2 6 2 7 1 3 22 80
009 1 Xt 12 245 7 14 7 14 3 6.5 4 7.5 3 6 4 7.5 40 80
2Kt 2.5 60 0.5 20 0 0 0 0 0 0 0 0 1 20 4 100
1 Xt 12 24 5 10.5 6 12.5 4 7 5 10 3 6.5 5 9.5 40 80
2010 2Kt 1.5 30 1 30 0 0 1 20 0.5 20 0 0 0 0 4 100
1 Xt 12 24 6 12.5 7 13.5 6 1.5 2 4 3 6.5 4 8 40 80
2ot 2Kt 2 40 0.5 20 0 0 0 0 0 0 1 20 0.5 20 4 100
1Xt 12 24 6 12.5 7 13 5 10 3 6 3 6.5 4 8 40 80
2012 2t 1 40 0 0 0.5 10 1 20 0 0 1 20 0.5 10 4 100
013 1 Xt 12 24 6 12.5 8 16 4 8 4 7.5 3 6.5 3 5.5 40 80
2t 1 40 0.5 10 1 20 0 0 0 0 0 0 1.5 30 4 100
2014 8 29 3 14 3 12 3 9 3 6 2 6 2 4 24 80
2015 6 29 3 9 3 17 3 9 2 7 2 7 1 2 20 80
2016 5 24 4 12 3 12 3 10 3 8 2 8 2 6 22 80
3 1i}j¢t 125 361.5 68 201 72 217 40 103 40 104 35 97 36 86.5 416 1170
Nl 133 571.5 70.5 281 73.5 247 42 143 40.5 124 37 137 39.5 166.5 436 1670
& 1 X0 8.3 24 .1 4.5 13.4 4.8 14.5 2.7 6.9 2.7 6.9 2.3 6.5 2.4 5.8 27.7 78.0
= 2XIELE 6.7 28.6 3.5 14.1 3.7 12.4 2.1 7.2 2.0 6.2 1.9 6.9 2.0 8.3 21.9 83.5
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1-2-2. &XD|&
'Ecl, YSAE S IS 200 SHE 28 =2 18 HIs2[E 12],
[D& 5] 20, 28 2 22 = 20148 E =0
He= 2007t E =0l 24.0%0F SHMEIJACH. 15828 HBZ 17.2%F SN E
2 15.0%(20148HH) ~ 25.0%(20075HE
= 18.6%2 EX HIES 2L

H‘l
0%
40
=2
x
1
=
0
$Q
kJ
o
[m
ry
I3

[E 12] ®XDIE 202 JEAE =X & =2 HE HIE
st 28 = (%) HH&E (%)
2002 3 (17.7) 14 (20.0)
2003 3 (15.8) 12 (17.1)
2004 4 (21.1) 14 (20.0)
2005 4 (16.7) 15 (18.8)
2006 4 (16.7) 16 (20.0)
2007 6 (24.0) 20 (25.0)
2008 4 (18.2) 16 (20.0)
2009 7 (17.5) 14 (17.5)
2010 6 (15.0) 12.5 (15.6)
2011 7 (17.5) 13.5 (16.9)
2012 7 (17.5) 13 (16.3)
2013 8 (20.0) 16 (20.0)
2014 3 (12.5) 12 (15.0)
2015 3 (15.0) 17 (21.3)
2016 3 (13.6) 12 (15.0)
ey 4.8 (17.3) 14.5 (18.5)
— o7 -
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[O" 5] XISt 202 =M 28 =2 & HEES

1-2-3. &XEL
'Sl YEAE 2X=Sel =0 EHE =& +=2% HHE HIE2 [# 18],

[
[O8 6]2t 20t LX2el)t SHEX E2 20048tHCE MAStD 28 2
Z22 e 2005 H =2 2006 =01 4.2%F SHEU 2= 2011std
Qb 20158tE S0 15.0% SMEIUACH. 1582 B2 9.2%2 =M HIES 22U
BHE=2 1582 B2 8.7%)F SHEUACH. 20058EH =2 2006 H =0 5.0% =Xl
201

SR, e 2001 E =0 14.4% S M ACH
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[E 13] 2X2el 202 ASAIE EH 28 =2 & dls

StE & Z& = (% BHE (%)
2002 1(5.9) 5(7.1)
2003 2 (10.5) 5(7.1)
2004 0 (0.0) 0 (0.0)
2005 1(4.2) 4 (5.0)
2006 1(4.2) 4 (5.0)
2007 2 (8.0) 6 (7.5)
2008 2 (9.1) 8 (10.0)
2009 3 (7.5) 6.5 (8.1)
2010 4 (10.0) 7 (8.8)
2011 6 (15.0) 11.5 (14.4)
2012 5 (12.5) 10 (12.5)
2013 4 (10.0) 8 (10.0)
2014 3 (12.5) 9 (11.3)
2015 3 (15.0) 9 (11.3)
2016 3 (13.6) 10 (12.5)
B 2.7 (9.6) 6.9 (8.8)

1000
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80.0

70.0
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o mEgsumeg

en = E

300

2000

10.0

o 2 S S W B %
& 'fﬁ} '19& "P@ '1-0@ = ’15'-’@ 'LQ@ S A S '19@ S '15"'\3? S
[O8 6] X2l 20t &H 2& =2 HiE HES
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%
A
_\":_I
on
ne
0
o

2o, ASAE IS ¥ ZE 20 SHE 2 £ WE HES2 [E
14], [D& 7] 20 28 49 A2 1542 BR 9.3%F SHEUAASH, =H
S 20MSESO| 5.0% SHEAUD, UHES 2004 A0 15.8% SHIEIQACH bH
ol AR Y 201SET0 5.0% SHEAD, LHE 20043 0 14.3%
o EHIEO 1552 B2 8.9%2 =H HIBS 2UCH.

[ 14] IS L st 2010 AURAIE =H 28 29 HE HIS
st 25 2 (%) B (%)
2002 1 (5.9) 6 (8.6)
2003 2 (10.5) 7 (10.0)
2004 3 (15.8) 10 (14.3)
2005 2 (8.3) 7 (8.8)
2006 2 (8.3) 6 (7.5)
2007 2 (8.0) 6 (7.5)
2008 2 (9.1) 6 (7.5)
2009 4 (7.5) 7.5 (9.4)
2010 5 (7.5) 10 (12.5)
2011 2 (5.0) 4 (5.0)
2012 3 (7.5) 6 (7.5)
2013 4 (10.0) 7.5 (9.4)
2014 3 (12.5) 6 (7.5)
2015 2 (10.0) 7 (8.8)
2016 3 (13.6) 8 (10.0)
3 2.7 (9.6) 6.9 (8.9)
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ol 2007t E 0 4.0% SHEYLD, EAHesE 2

Ct. HHES 4HEY, =M 2.5%(20158EF %),

Collection @ chosun

[ 16] =22l 20t g =M =22 =2 Hi&E dHle
st 28 = (% HH&E (%)
2002 1(5.9) 4 (5.7)
2003 2 (10.5) 5(7.1)
2004 2 (10.5) 8 (11.4)
2005 2 (8.3) 6 (7.5)
2006 2 (8.3) 7 (8.8)
2007 1 (4.0) 3 (3.8)
2008 1 (4.6) 3 (3.8)
2009 4 (10.0) 7.5 (9.4)
2010 5 (12.5) 9.5 (11.9)
2011 4 (10.0) 8 (10.0)
2012 4 (10.0) 8 (10.0)
2013 3 (7.5) 5.5 (6.9)
2014 2 (8.3) 4 (5.0)
2015 1 (5.0) 2 (2.5)
2016 2 (9.1) 6 (7.5)
g 2.4 (8.7) 5.8 (7.4)
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oy & 2 3 ! 0 1 0 0 !

2008 (28.6) | (42.9) | (14.3) (14.3) (100.0)
o 7 1 4 ; 4 . ; %

(26.9) | (42.3) | (15.4) (15.4) (100.0)
cs n 2 55 3 0 15 0 0 12

- (16.7) | (45.8) | (25.0) (12.5) (100.0)

= 4 115 6 0 3 0 0 245

2009 (16.3) | (46.9) | (24.5) (12.2) (100.0)
25 4 0 0.5 ! 0 ! 0 0 2.5

- (20.0) | (40.0) (40.0) (100.0)
" 0 10 30 0 20 0 0 60

(16.7) | (50.0) (33.3) (100.0)
ca ~ 0 7.5 2 0 1.5 1 0 12

- (62.5) | (16.7) (12.5) | (8.3) (100.0)
" 0 1275 45 0 2.75 2 0 24

2010 (61.5) | (18.8) (11.5) | (8.3) (100.0)
25 & 0 0 0 0 0.5 1 0 1.5

oxt (33.3) | (66.7) (100.0)
] 0 0 0 0 10 2 0 30

(33.3) | (66.7) (100.0)
cs o 1 3.5 3 0 1 1 2.5 12

I (8.3) | (29.2) | (25.0) (8.3) (8.3) | (20.8) | (100.0)
= 1.5 7 6.5 0 2 2 5 24

o011 (6.3) | (29.2) | (27.1) (8.3) (8.3) | (20.8) | (100.0)
s34 | o0 0.5 0 0 ! 0 0.5 2

- (25.0) (50.0) (25.0) | (100.0)
" 0 10 0 0 20 0 10 40

(25.0) (50.0) (25.0) | (100.0)
ca 2 4 2 1 i 15 0.5 12

1% == T | (16.7) | (33.3) (16.7) (8.3) (8.3) (12.5) (4.2) | (100.0)
" 3 8.25 4 2 2 3.5 1.25 24

o012 (12.5) | (34.4) | (16.7) | (8.3) | (8.3) | (14.6) | (5.2) | (100.0)
oo~ 0 0 0.75 0 0 0 0.25 1

- (72(.)0) (2?60) ( 1(1)0.0)

S 0 0 (75.0) 0 0 0 (25.0) | (100.0)
car 2 3 25 25 ) ) 1 3 12

15 (25.0) (20.8) (20.8) (8.3) (25.0) | (100.0)
" 5.5 5 5 ) ) 25 6 24

2013 (22.9) (20.8) (20.8) (10.4) (25.0) | (100.0)
=5 4 0 0.5 0 0 0 0 0.5 !

- (5260) (52{)0) ( 1(?0.0>

oS 0 (50.0) 0 0 0 0 (50.0) | (100.0)
ca ~ . 3.5 15 0.5 2 ; 0.5 8

014 (43.8) (18.8) (6.3) (25.0) (6.3) (100.0)
= ; 10 4 5 5 ; 5 29

(34.5) | (13.8) | (17.2) | (17.2) (17.2) | (100.0)
o 3.5 i 15 6

2015 8= 0 (58.3) 0 0 0 (16.7) | (25.0) | (100.0)
B = 0 17 0 0 0 5 / 29

(28.6) (17.2) (24.1) | (100.0)

=g = 0 (201 0) (402 0) (201 0) 0 0 (201 0) (108 0)
2016 ‘ ‘ ‘ : :
4 6 10 4 24

s O | ) | 5.0 | @y | O 0 (16.7) | (100.0)
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ca n 5 5
& T 0 0
2006 (100.0) (100.0)
15 15
e 0 0
(100.0) (100.0)
_ 3 1 4
=2 (75.0) | (25.0) 0 (100.0)
2007 10 3 13
= 0
(76.9) | (23.1) (100.0)
_ 4 4
=2 (100.0) 0 0 (100.0)
2008 14 1
e 0 0
(100.0) (100.0)
_ 7 7
=2 (100.0) 0 0 (100.0)
1% 14 1
e (100.0) 0 0 (100.0)
2009 ] 0.25 0.25 0.5
=E T 0 (50.0) (50.0) (100.0)
2t 10 10 20
e 0
(50.0) (50.0) (100.0)
_ 5 5
=2 (100.0) 0 0 (100.0)
13 10.5 105
e (100.0) 0 0 (100.0)
2010 ) 0.5 0.5 1
=2 (50.0) | (50.0) 0 (100.0)
2t 10 20 30
M 0
(33.3) | (66.7) (100.0)
] 6 6
=2 (100.0) 0 0 (100.0)
13 2.5 125
e (100.0) 0 0 (100.0)
2011 : oE o
=2 0 (100) 0 (100.0)
ext 20 20
T, 0 0
(100) (100.0)
] 6 6
== (100.0) 0 0 (100.0)
1% 2.5 125
S 0 0
2012 (100.0) (100.0)
28 & 0 0 0 0
2%t
TS 0 0 0 0
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_ 6 6
=28 0 0
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HH & 0 0
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10 10
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2014 m 14
HH & 0 0
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3 3
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2015 3 3
HH & 0 0
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_ 3 1 4
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2016 10 2 12
B & 0
(83.3) (16.7) (100.0)
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g
2| o 4.5 0.2 0 4.7
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T Xt
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4 4
28 * 0 0
(100.0) (100.0)
2008 16 16
i & 0 0
(100.0) (100.0)
7 7
e 0 0
- (100.0) (100.0)
12t 14 14
i & 0 0
2009 (100.0) (100.0)
28 » 0 0 0 0
2Kt
B & 0 0 0 0
6 6
28 % 0 0
- (100.0) (100.0)
1t 12.5 12.5
i & 0 0
2010 (100.0) (100.0)
28 + 0 0 0 0
2Kt
i & 0 0 0 0
_ 6 1 7
28 * 0
1% (85.7) (14.3) (100.0)
12 1.5 13.5
i & 0
2011 (88.9) (11.1) (100.0)
28 + 0 0 0 0
2t
Ui & 0 0 0 0
_ 7 7
= 0 (100.0) 0 (100.0)
1t 13 13
e 0 (100.0) 0 (100.0)
2012 - 05 05
28 + 0 0
- (100.0) (100.0)
et 10 10
i & 0 0
(100.0) (100.0)
_ 8 8
= 0 (100.0) 0 (100.0)
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