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Abstract: The purpose of this research is to explore preservice earth science teachers’ understanding of volcanic systems
using a modified version of InVEST Volcanic Concept Survey (InVEST VCS, Parham et al., 2010). Results showed that
participants’ understanding of volcanic concepts was rather limited. Questions requiring only basic content knowledge
(e.g., terminology associated with volcano) received high scoring responses, while questions requiring higher order
thinking and deeper conceptual connections as the mechanics of volcanic eruption received low scoring responses.
Specifically, the prediction of hazards and impacts on the environment appeared to be poorly understood. VCS results can
be applied to improve the subject content knowledge as well as the pedagogical knowledge that instructors may use when
they assess students’ understanding of volcanism within a solid conceptual framework.
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Table 1. Questions used in the VCS (Parham et al., 2010)
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Question

1 Are all volcanoes similarly shaped? If not, how many distinct shapes can be seen? (Please illustrate your ideas below)

2 What is the difference between lava and magma?

Describe the composition of a typical volcano. In other words, if you could cut a volcano in half, what would you see on the

3 inside?

4 Think about the location of volcanoes on land around the world. Is there a pattern to their location, and if so, what might con-
trol that pattern?

5 Why does a volcano erupt?

6  What controls how explosive a volcanic eruption will be?

7  How does water in a volcanic system affect how explosive a volcanic eruption will be?

8  Draw a picture of an erupting volcano and identify as many features as you can

9 Volcanic eruptions can create natural hazards beyond the eruption of lava and ash. list hazards caused by erupted material and
identify hazards caused by the interaction of these materials with their surrounding environment.
As specifically as possible, describe how a volcano might affect the following people or groups of people in the region:

a. A farmer living at the base of the volcano:
10 b. A tourist camping along a stream flowing down from the volcano:

c. A pilot of airliner flying through an area above the volcano:

d. A group of skiers on the side of the volcano:
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Table 2. Examples of student responses across score levels (Parham et al., 2010)

Strong Response

Question (Score=3)

Moderate
(Score=2)

Weak Response
(Score=1)

No responses
(Score=0)

#2: What is the difference “Magma is the complex of

gas below the surface.
Lava is the same thing as
magma but it is on top of
the surface”

“Magma is liquid rock

between lava and magma? liquid rock, crystals, and below the surface. But lava surface but lava is on top

is liquid rock but it is on
top of the surface”

“lava is below the surface
but magma is on top of
the surface”

“I don’t care”, etc

“Magma is below the

of the surface”
“There are magma at the
bottom and lava at the
upper”

#3: Describe the
composition of a typical rock with lots of cracks on
volcano. In other words, if  the sides and a deep
you could cut a volcano in  chamber with magma
half, what would you see  coming up through the

“Cone-shaped layers of “Cone-shaped rocks on the
outside, magma inside”
“Rocky cone and magma
pipe inside”

on the inside?

)

center.’

“Most magma at the “I don’t care”, etc
bottom”
“Lava tunnel inside”

“Layers of magma”
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Table 3. Mean and standard deviation (SD) in VCS (N=65)
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Question
Item 1 2 3 4 5 6 7 8 9 10A 10B 10C 10D  Total
M 2.1 2.0 1.0 1.8 1.8 2.0 1.3 1.9 1.8 1.6 12 12 14 21
SD 0.5 0.8 0.7 0.9 0.7 0.9 0.9 0.9 0.7 0.9 0.9 0.9 0.8
Table 4. Comparison with Parham et al. (2010) results
Characteristic Parham et al., 2010 Our study
Number 672 65
Average Score 64% 54%

Item of High Score

1) Volcanoes similarly shaped?

2) Difference between magma & lava
7) How water affects explosivity?

8) Describe erupting volcano & features

1) Volcanoes similarly shaped?

2) Difference between magma & lava
6) Controls explosivity volcano

8) Describe erupting volcano & features

Item of Low Score

3) Volcano cut inside, what do you see inside?

5) Why volcano erupts?

6) Controls explosivity volcano

9) Hazard materials & interaction with environment
10) Volcano affecting 4 different scenarios

3) Volcano cut inside, what do you see inside?
7) How water affects explosivity?
10) Volcano affecting 4 different scenarios
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Fig. 1. Misconception about internal structure of volcano.
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Fig. 2. Distribution of scored responses to each VCS ques-
tion, grouped by Bloom’s Taxonomy: knowledge=K,
comprehension=C, analysis=An, application=App.
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