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Abstract: In the early model of plate tectonics, the plate was depicted as a passive raft floating on the convecting mantle
and carried away by the mantle flow. At the same time, ridge push at spreading boundaries and drag force exerted by the
mantle on the base of lithosphere were described as the dominant driving forces of plate movements. However, in recent
studies of plate tectonics, it is generally accepted that the primary force driving plate motion is slab pull beneath
subduction zones rather than other forces driven by mantle convection. The current view asserts that the density contrast
between dense oceanic lithosphere and underlying asthenosphere is the substance of slab pull. The greater density of
oceanic slab allows it to sink deeper into mantle at trenches by gravitational pull, which provides a dominant driving
force for plate motion. Based on this plate tectonics development, this study investigated the contents of plate tectonics in
high school Earth Science textbooks and how they have been depicted for the last few decades. Results showed that the
early explanation of plate movement driven by mantle convection has been consistently highlighted in almost all high
school textbooks since the 5Sth curriculum, whereas most introductory college textbooks rectified the early theory of plate
movement and introduced a newly accepted theory in revised edition. Therefore, we suggest that the latest theory of plate
tectonics be included in high school textbooks so that students get updated with recent understanding of it in a timely
manner.
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Fig. 1. Some forces acting on plates.
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Table 1. Absolute plate motion and boundary distribution of plates. The data of absolute motion refers to Kreemer (2009) and
the classification of plate boundary is based on PB2002 model made by Bird (2003). The circumference of a plate (Circum.) is
divided into divergent boundary (Div.), transform fault (Trans.), and convergent boundary (Conv.). The convergent boundary is
further subdivided into simple colliding boundary without subducting slab (Col.) and subduction zone with the slab (Sub.)

Boundaries (km)

Abs. Motion (mm/yr)

Area
Plate 1d (106 kmz) Circum. Div. Trans. Conv. mean min max
Col. Sub.

Africa AF 61.3 41793.3 20313.9 14120.5 5024.0 1940.8 9.6 0.0 13.7
Antarctica AN 60.9 40281.3 20725.2 16684.6 656.2 2215.3 1.6 0.0 29
Arabia AR 5.0 10635.0 3640.5 2780.4 4214.1 0.0 27.6 17.6 373
Australia AU 47.0 36893.1 15537.4 10017.5 4374.5 6963.7 66.4 438 71.5
Cocos CO 29 8082.6 3910.4 1277.8 104.7 2789.7 62.6 31.2 89.0
Eurasia EU 67.8 41567.0 17997.2 10686.6 12081.4 394.1 7.0 3.1 8.9
India N 11.9 17113.5 3953.6 4343.0 7400.2 1416.7 42.1 35.6 46.7
Nazca NZ 159 20147.1 7609.9 5332.6 678.1 6526.5 409 29.1 473
North America NA 75.9 34361.5 13797.8 10352.3 1983.9 934.6 20.6 7.1 243
Pacific PA 103.3 48333.6 15136.2 13663.9 3386.0 13744.3 842 41.5 94.4
Philippine Sea PS 55 11279.9 2197.7 1115.5 1627.2 3910.9 713 55.1 96.3
Scotia SC 1.6 7723.8 1471.2 2961.8 2241.5 0.0 5.5 4.1 6.9
Somalia SO 16.7 23444.2 13750.6 7543.2 2150.4 0.0 15.0 11.0 172
South America SA 43.6 35538.7 11168.5 12621.2 4737.8 1983.1 20.1 11.4 22.6
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Fig. 2. Locations of major plates and their boundary types (Bird, 2003).
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Fig. 3. Correlations between absolute motion and various factors of plates including (a) area, (b) the portion of divergent bound-

ary, (c) the portion of transform fault, (d) the portion of subduction zone connected to sinking slab and (e) the portion of collid-
ing boundary without subducting slab.

A& o]tH(Chase, 1978; Harper, 1978; Davies, 1999).
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$ATH(Forsyth and Uyeda, 1975).
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Table 2. Analyzed Earth Science textbooks in Korea and
their identifiers. The publishers are indicated by capitals and
the following number represents the cycle of curriculum.
Suffix 1 and II are applied to distinguish the subdivided
course, Earth Science I and II, instituted since the 6th curric-
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Publisher* A B
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Table 3. A summary of primary driving force of plate tec-
tonics in analyzed textbooks for high school students. A cap-
ital “C” represents the traditional theory that tectonic plates
are fully driven by thermal convection of mantle, and “S”
denotes the latest theory which supports slab pull as the
dominant driving force of plate motion
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Table 4. A summary of primary driving force of plate tec-
tonics in analyzed textbooks for undergraduates. A capital
“C” indicates the passive plate model fully driven by ther-
mal convection of mantle, and “S” represents the active plate
model mainly driven by slab pull

Textbook* Main Driving Force
D S
E S
F S

*D: Park et al. (2003), E: Cho et al. (2007), F: Kim et al.
(2009)
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