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Analysis of High School Sciences Textbook on the
Magma Formation in the Subduction Boundary
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Abstract: The purpose of this study is to analyze the seventh cumiculum textbooks and teacher’s guides of high school
science courses in relation to the generation (mechanism) of magma in subduction boundary and find the incorrect descriptions
of the texts and the figures (illustrations) and then suggest some improved schemes. According to the result, there are many
discrepancies in definition of “magma” among the textbooks and further little scientific explanations about the formation
mechanism of magma in most textbooks, and even no descriptions about that. In addition, the figures are inconsistent with the
description of the text and also have some incorrect depiction which might contribute to the forming and reinforcing
misconceptions about Plate Tectonics as well as a volcanic activity in subduction boundary. On the basis of the previous
researches, therefore, some improved schemes (text descriptions and figures) are suggested. The results of this study should be
used as a reference for publishing science textbook, developing science curriculum, and teaching effectively in the high school.
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Table 1. The list of high school Science textbooks analyzed in this study
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Fig. 1. (a) Representative illustration (after Plummer et al.,
2003) and (b) schematic diagram showing the formation pro-
cess of basaltic magma in subduction zone.
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Fig. 2. Representative illustration showing hydrated ocean
crust melting beneath modemn volcanic arcs (after Morris,
1998). Note that this scheme applies only to a few modemn
acrs, where very young and hot ocean crust is subducing
and melting at depth.
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Table 3. The classification of Science textbooks on the basis of the origin and depth of magma

AU A B A=A A S131@ol) LIA H A A
AYshe el &5 A,B,FE GG, LIL IJ ﬁﬁjﬁj@j’gg Aa),
WE] By §-5 cc AAA Flole] sdat - A®), E(), GG, L I(c), 17,
5182l 8¢ B, KK AN, D), E o),
Al 7ol didk 7174 918 AA, D, E EE,E G, H HH, J, K oK Zlol9] alda 3+ B.G CCJ’(S’("J)}’%I’)’KEI?)’ G H,

() B (bye H20) AXE 28L A|A

e AR Al tE 713E AEs)

.o W, el wA
oM mhzele] gle M Ew AZEAGLHA
A B, D), B¢} 87 Ex R @i L AEA
FF, GG 11, JJ), “#% EF"H=A CC) o= o
okslA] B3 Qlth(Table 3). ol vlanle] A9
2 @8] R el A Es AshEES] &
A2 ojusaA Hdesla lon, 2 ZHA
2 OE 895 AMEsta o] 238 &S X
e SFE e Atk wEx AYAEACAA A4
g5 Fa3 viavke] 7190 2do] Aokl A7

f

£t #AAo) Y5-& BAS) AAstedof Frh

4, AxA GG Y- (FddEs e B
2 Adske sokue] ARen sHEs #dd A
e F¥o= vionp) wse] AYEE De
S gARE dirge] vlanke Addshs side
el s Aol ohet dekie] #7185
A FEggor PAdnt £ vharke) 34 A
o riEdst A Qe Faclor sty
govt o] g AFH dwolst & 4 vk AU
E osoRte] gae FAste dEEel el u
Avkewl of o] clekdel HF, dekdel 8843
55 s ol2 Qs) wlarh Aena B3Y
of &t E3 AxA 9] 3 ({7 F2o2 ofsd
e FHY AN dEA7 oz s
OF 200km ZlojellA o] wjA 2o Ao F
T 88T doA vkt wheoldthe AEska
ek, A7l crpdat go| Hgroleke A=A
oJu|g Fofstel Y viant Y4 et 71%E
ol8jal7)7} ofirh. EF cojyelqrehe AA7H A
o] A gew, dedEe] gaEgst ARet
A et F@dal A7isde 7E88)
of et Sl Aty Az Wyel MeEe] Bt

+ B+

AEHOZ Solx AAE HZ ArAHed 27
3t AYAAENA S 28 viant LAY (7]

) &, Aokl 24728 (dehydration)?} #}7]%0
Eo] PREFETYE nlavhe] #F A3k g
o] 3] A HojoF Pt

AR, vlaeke] Fie A RE aHAMM AF
sof A ekom, A wHX e}t MM e HF
AR JNAst ol AddelME & FF v
ot AAEE g AxR s4E  glew, g%
o] mhamje] AT R )l thgh Ardel glof
e Q191 W8-S desta slrk ol 3y
of ojs] ojd FHe] vt FEHEAE viart
o AP A Letedshy =3 FA38 A
Alsojol girt. dAokiel WiEe] F28gel ofaiM
#Rok wlanp} 2 AYHEAY, FEHoR
S73 vlamt el ojge &3 kvt ¥4

= Atk

[ O

oM W RIEMe| T3 24 s AN
a9 B0l A olelg aTHez @ <+ 3l
=2 R@Holl Atk &, Ao aYL LE
1 7&d Wge AHos Suilshe A4
7 ojmmet ohje} 2H3Ha Wio] Ao AHE
e 5 Y AzHes 223 AAHOE A
Aslolor gk, ol2id B APEAANNY v}
vl 43 AEg age vane A, &
971, 719 B, 94 5 BE U8 o8
& Y=g FPdos o} drt. zeh WA
T ANE tiiRe] B TP HUAAN
e} e} Sl tiE A UGS FE3) w
BT YA gor], BE Ugiw %X obg wat
ohjet Ae] ARY UE-L T Aok

Tables 29} 391 #AE AAH, F 10 o3 &

S

N



HelZAolAel 010 4o tist 1S3 TR B N 229

Fig. 3. Illustrations showing volcanic activity and location of magma formation suggested in high school science textbooks (a)

E, (b) D and (c, d) A.
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Fig. 4. Dlustration synthetically showing three formation
mechanisms of magma studed in several subduction zones.
Note that adakite and HMA applies only to a few modem
arcs, where very young and hot oceanic crust is subducting
and melting at depth.
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