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The purpose of this study was to investigate some implications for optics education and improvement of the Examination for
Appointing Secondary School Physics Teachers (EASSPT), by analyzing the problems in EASSPT. For these purpose, we analyzed
38 optics problems of the EASSPT from the 16 school years of 2002 to 2017. The results of the analysis are as follows: First,
optics problems were presented in 10.8% of the physics subject area, which was least frequently. Second, many problems have
addressed specific areas such as Snell’s law, image of a single lens, or interference. Few problems were found in many other
evaluation areas, including optical instruments and aberrations. Third, compared to other areas, optics problems were presented
as relatively easy questions, and the problems were presented in more laboratory contexts than daily-life contexts. In addition,
we have discussed implications for EASSPT and in-service physics-teacher training.
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Table 1. Evaluation areas and contents in EASSPT™! i, o]& 7| 2ol wet ArHE ket uidS A
Evaluation area Evaluation contents i‘j}(}l z'oéij__%EE 2;“ ]L}E]‘lﬁijiiﬂlﬁ%i; s gt
Geometrical optics . Law of re.ﬂection, Sn.ell’s laV\.l, Eu]:]%]&g;#z‘;ﬂ;o:iﬂ:} j];q]j'j]]:o j{jﬁ ;]’\E]—D s
Particle model of light, Refraction by single lens I e = = e E
Optical instrument Refraction by composite lens, S el 29.2%9A, EEfW-ehe AAR7ISK(18.1%) - et
and its use Optical instrument, Aberration (17.6%) - FA=2](10.5%) - FHE(83%) - & ¢ SAY
Interference of wave Wave model of light, Interference, §K7~9?A’) - 95 E?"% %}5}(7'6%) ol ek —%E] -8t %iﬂﬁ
Interference by two gaps = gsht dxpr|gte] 7MY w2 HER Ao, g
Diffraction of wave| Diffraction, Diffraction grating, Resolution 9 Fske Y83t 5 10.8%= AAA 71 H2 =4
Modern optics  |Spectra of elements, Various rays and their uses HEs Ueplch £33 Azl wEl EARES] Zlo]7t A
Laser and its use Principle of laser, Laser and its use 7Y =& dii= 13.5%(20034, 20099) %12, =3t 3.8%(2004
¥)Ek 4571 shik
m. o5z} 2015 74 28T Fota (weh v nEekn (Bels
L, "E23HL 9 A7+ 5 FEd & 35 B, 43t
3.1. 23| DYRst 2to| Ex| HIE B I HEE AF7IES St dgolA AA 217 5 3=
ZoRa| Al EARe Bapesia BEaggstoa i} 14.3%0]31, 5sta y(Ed e, EgstiholAs A
Yo, o]% Zesle Za] wab 7]EolsnHEe] od), 5078 & 77H(14.0%) ik A= FAbEele Feka it
AR5, AgEalst, ofxRe), ohE 9 el godst So oA Ael thRofx]|R] ¢kal Qlom, 1Eshul I ol A
2 TA=o] ZAHUCE 16481 ZAE Bake F a3gpq = =T 200% AR A, SRR Al
Table 2. The number of problems in EASSPT
2002 2003 2004 2005 2006 2007 2008 2009
N* | P** N P N P N P N P N P N P N P
Optics 1 6 2 7 1 2 1 3 2 2 2 4 7.5
Physics education 5 19 5 18 5 18 8 26 8 26 8 26 7 26 12 | 245
Mechanics 4 16 3 16 3 14 6 20 4 12 3 10 4 14 6 12
Electromagnetics 3 14 3 12 4 14 3 12 4 16 7 23 4 16 7 14
Modern physics 1 4 2 5 2 8 2 6 2 7 1 3 1 3 5 9.5
Quantum physics 2 8 2 5 1 5 2 7 1 4 2 6 2 8 3 6.5
Thermal
Statistiecal aph‘fsics 132171216l 1 ]3] 2l6]2]6|21]7]31%
Etc - - 1 3 1 3 1 3 - - -
Total 17 70 19 70 19 70 24 80 24 80 25 80 22 80 40 80
2010 2011 2012 2013 2014 2015 2016 2017 total
N P N P N P N P N P N P N P N P N P
Optics 4 3 5.5 3 4 7.5 2 4 2 7 3 8 2 6 38 | 955
Physics education | 12 24 12 24 12 24 12 24 7.5 24 5.4 23 4.5 19 4.5 19 |127.9|364.5
Mechanics 6 12.5 6 12.5 6 12.5 6 12.5 3 14 3.8 17 3 10 4.5 | 155 | 71.3 |220.5
Electromagnetics 6 12.5 6 12 7 13 7 13.5 4 14 2.5 12 4 14 45 | 145 | 76 |226.5
Modern physics 5 9.5 4 8 3 5.5 3 6 2.5 9 1.3 5 2 6 2.5 9 39.3 {103.5
Quantum physics 4 7 6 11.5 6 12.5 5 10 3 9 3 9 3.5 15 2 8 47.5 |131.5
Thermal &
statistical physics 3 6.5 3 6.5 3 6.5 3 6.5 2 6 2 7 2 8 2 8 35 99
Etc - - - - - - - - 3 9
Total 40 | 80 | 40 | 80 | 40 | 80 | 40 | 80 | 24 | 80 | 20 | 80 | 22 | 80 | 22 | 80 | 438 | 1250

*N: number of problems

**P: points
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Fig. 1. The ratio of problems in EASSPT.

Table 3. Number of achievement standards according to physics contents categories

First Second Third . Sum Physics 1 | Physics II . Sum

grade grade grade (middle school) (high school)
Optics 3 0 0 3 14.3% 4 3 7 14.0%
Mechanics 5 0 4 9 42.9% 6 9 15 30.0%
Electromagnetics 0 4 2 6 28.6% 4 8 12 24.0%
Modern physics 0 0 0 0 0.0% 7 6 13 26.0%
Quantum physics 0 0 0 0 0.0% 0 0 0 0.0%
Thermal & statistical physics 0 3 0 3 14.3% 2 1 6.0%
Total 8 7 6 21 100.0% 23 27 50 100.0%
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Table 4. Number of problems according to evaluation contents item

Year
Evaluati id- | A
VAN B aluation 02 | 03| 04| 0506|0708 |09 |10]11|12|13[14]15]|16]17 70|
area . sum | sum
contents item
Law of reflection 0
Geo- Snell’s law 0.5 1 1 1 1 4.5
metrical [Particle model of light o] B
optics Refracti
erraction 0.5 1 11| 111|185
by single lens
Refraction by
i 0.5 1 1.5
Optical composite lens
inst " 2
ns r}lmen Optical instrument 0.5 0.5
and its use
Aberration 0
Wave model of light 1 1 1 1 1 2 7
Inter-
fer Interference 1 1 1 1 1 1 1 1
ference 18
of wave Interference 1 1 1 3
by two gaps
Diffraction 1 1 1 3
Diffracti
rraction Diffraction grating 1 1 5
of wave
Resolution 1 1
Spectra of elements 0
Modern -
. Various rays 0
optics 0
and their uses
Laser and| Principle of laser 0 0
its use Laser and its use 0
camera I F
:[‘ i ’El acm
i )
: virtual e convex lens
| image S
optical i 80 cm
axis :
. ! optical _
air l: axis
water :
i
i
i 52 cm
| | 10cm 5cm—
; i
object i L 25cm
(@) (b)
Fig. 2. Figures represented in problems about ‘refraction by single lens’ ((a) 2010, (b) 2016).
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