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The purpose of this study is to analyze the explanation of interference and diffraction presented
in high school physics textbooks. The definitions and the principles of interference and diffraction,
as well as examples of interference and diffraction, in 13 physics textbooks according to the 2015
revised curriculum were analyzed. The definitions of interference were similarly described for
each textbooks, but inaccurate expressions were found in the section describing coherence and
constructive/destructive interference as a phase. Regarding diffraction, the degree of explanation of
Huygen’s principle differed among textbooks, and some textbooks used the concept of ’interference’
in the process of explaining the principle of diffraction. Examples of interference and diffraction
have been described in various examples, but the same phenomena have been explained by using
different principles (interference, diffraction) depending on the textbook. Based on the results, we
discuss the unnecessariness of the dichotomy of interference and diffraction, as well as the teaching
method for interference and diffraction.
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Table 1. Conditions of interference given in the definition of interference.

textbooks conditions of interference coherence visual representation
P1A two waves meet in the same shape O 3D real wave
P1B two or more waves overlap each other single pulse
P1C two waves overlap single pulse
P1D two identical waves overlap each other, O wave
continuous waves with a single
P1E frequency overlap O wave
PIF two waves with the same frequency and O wave
wavelength overlap
P1G two or more waves overlap wave
P1H two or more waves overlap each other wave
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constructive interference destructive interference

Fig. 1. (Color online) Inappropriate visual representa-
tion of the interference.

Table 2. Condition of a constructive interference and a
destructive interference in textbooks.

condition of a constructive interference and

textbooks a destructive interference do}ﬁn}iltion
shape displacement phase of phase

PIA O @) O x
P1B O x
P1C O O O
P1D O O
P1E O O X
P1F O X
P1G O O O
P1H O O
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Table 3. Explanation of textbooks on diffraction.

explanation Huygens’ Use the Huygens principle

textbooks obstacle opening principle to explain diffraction
P2A O X O
P2B O O X X
P2C O O O
P2D O O O
P2E O O O O

L

Ly )
b Ly
a ) L l’\q/
N L v
x| 4
%sin{}l

Fig. 2. (Color online) Example of explaining diffraction
using the concept of interference (P2E, p.168).
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Table 4. Examples of interference presented in textbooks.

New Physics: Sae Mulli, Vol. 70, No. 12, December 2020

textbooks everyday life example of use
P1A oil film, soap film noise can(.:elhrllg tech., anti-reflective coating,
astronomical interferometer
noise cancelling tech., musical instrument, concert
P1B .
hall design
PiC soap film noise car}celhng tech., anti-reflective coating, color
shifting ink
noise cancelling tech., anti-reflective coating,
P1D astronomical interferometer, hologram, medical
equipment for stone removal
PIE oil film, soap film(bubble), noise cancelling tech., anti-reflective coating, musical
color of insect wing instrument (standing wave)
soaf bubble, peacock feather, noise cancelling tech., anti-reflective coating, musical
P1F . . .
Morpho butterfly wing, beetle instrument (standing wave), hologram, spectroscope
oil film, soap film, peacock noise cancelling tech., anti-reflective coating,
P1G
feather hologram, beat
P1H peacock feather noise capcelhng tech., anti-reflective coating, LIGO,
musical instrument, hologram
P2A oil film, soap film(bubble) astronomical interferometer
PoB peacock fea.ther, Morpho
butterfly wing
P2C interference of communication wave
P2D oil film, soap bubb‘le, Morpho LIGO, color shifting ink, theremin
butterfly wing, moire
P2E soap film(bubble) concert hall design, muffler, interference of air-wave

Table 5. Examples of diffraction presented in textbooks.

textbooks everyday life example of use
x-ray lithography, CD, telescople resolution, DNA
P2A peacock feather diffraction pattern
pointillism, CD, AM/FM, lader, X-ray diffraction
P2B abalone shell (crystal structure, DNA structure)
P2C Xzﬁe v wave, hearing behind AM/FM, aperture of camera
PoD electromagnetic wave repeater, X-ray diffraction
(crystal structure, DNA structure)
POE hearing behind pilar, peacock CD, inset screen, bell of a wind structure, X-ray

feather, beetle wing

diffraction
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