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Volcanoes are totally cool




Teaching about volcanoes can be

Nomenc
Nomenc
Chemica

awful

ature of igneous features, landforms
ature of igneous rocks
classification of volcanic rocks

Diverse array of eruption hazards

Can lead to non-ideal pedagogic strategies
Memorize lots of words

Baking soda and vinegar models



Misconceptions About Volcanoes

* Volcano shape, lava type, rock names are
unrelated and unpredictable

* Volcanoes are not related to plate motions
— Hot spots are part of the vocabulary
— Divergent / convergent boundary (not familiar)
— Ocean floor entirely made of lava (not familiar)

* All volcanoes are like Hawai' i
— Volcanoes occur randomly around the globe
— Volcanoes need to be islands / water is important



Plate tectonics is the governing paradigm

* Volcanoes

* Earthquakes

* Rocks and minerals
* Natural resources
* Paleoclimate

* Landforms and mountain-building

Integrated curriculum is based on tectonics
Textbooks do not present material in this way



Use tectonics to establish context

Context can reduce new misconceptions
Make connections explicit across content
Emphasize processes over memorization
Establish framework, reinforce with activities




Instructional strategy for volcanoes

» Comparison of Hawai' i and Merapi
* Viscosity / gas / morphology comparison
* Age progression activity address misconceptions
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Volcanoes get older NW of Hawai' |

Hawaiian — Emperor
Emperor ! Volcanic Chain
seamounts §i (age in millions of years)
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There is a relationship between age and
position of Hawaiian volcanoes and
Emperor seamounts

Graphical approach can
be helpful to conceptual
development
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Speed of Pacific plate
Convert units
Explore the “bend”
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Indonesia is different from Hawaii

Major Volcanoes of Indonesia
with eruptions since 1900 A. D)
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USGS Topinka, USGS/CVQ, 2001; basemap modifiedd from: CIA map, 1997, volcanoes from: Simkin & Sieber, 193




No age progression in Indonesia
) i st s DA D d—

0 200 4qu' kilometers

BODIA C \codan ) _ . %\ B
: . ; (0 : 7 Ceg North Pacific
Fl 200 400 miles : PHILIPPINESM® AEW W Ocean
& ; THAILAND - anua ywunu L
9 ﬂﬁrgggg ) South China 5 Tl?ﬂ';l '; Sru Karangefang [Api Siau]
Peugt Sague Sed _ SE i uang

Emp —— Dukono
iln oputan
Bur NiTelong

Ceéebes L

Fhilippine

. lbu

—— Gamkonora
. Gamalama
. Makian

: ; Colo [Una Una] 4. - PAPUA
Tandikat Tangkubanparahu : Y NEV
Marapi A, Sumatra . o _/ \k/ﬁ x O GUINEA
i I Stas e "3 INDONESIA = Someamyai ol
Kel'ln[_il Ke|ﬁtW Suiawes) < Paluweh A" A
Sumbing Java Arjuno’ eliranﬂ Lerel;iiléng A Bandi Api New Guinea

a

Eg?napo - Jengger Caldera _~Serua

- ewotolo :
GununM Lamongan I—Bana’a . _-!\Il."a
Suoh / H ) Sea:ﬂ T a @ eon,qrafura
Krakatau . agatfha Sea L
Kiaraberes-Gagak x Sirung 2
alak ora.. . L'z lliwerung ;
Gede Timor g oy, Lewotobi
Papandayan lya %9 Egon
. Galunggung Ebulobo Kelimutu
(Ijnd:an Cereme -Dieng Volc. [—Raung Inielika AUSTRALIA
HEE Slamet Complex Semeru Gunung Ranakah

/'\.b

USGS Topinka, USGS/CVQ, 2001; basemap modifiedd from: CIA map, 1997, volcanoes from: Simkin & Sieber, 193




Contrast Hawai i and Indonesia

Graph is “simple” but meaningful for Hawai' i

No analogous graph is possible for Indonesia
— Graphing is always frustrating
— Frustration important to uncovering meaning

Origin of volcanic chains must be different
Plate motions are meaningful in both cases
Volcanoes can be “points” or boundary lines
Discuss morphology, lava type, setting etc.



There are no Quick Fixes

* Geological phenomena are often abstract

* Temporal and spatial scales are challenging
 Learners’ intuition / experiences not reliable
* Frame exploration with natural data

* Follow-up is most important
— Requires deep understanding
— Allows conceptions to develop and refresh
— Builds coherent picture of discipline, content



Where are volcanoes located? Blurtit.com

Usually located near fault boundaries. Convergent subduction
zones that is where most of our land volcanoes are located (and the
most dangerous). Divergent plate boundary is where fissure, sea-
mount, and shield volcanoes occur. There are some cases where
there are hot-spots on Earth where volcanoes are randomly
located, e.g. Hawaii. We believe it is a sort of heat flux from the

Earth's core.




