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Ontological Categorizing of High School Students About
Rocks and Crust, Plate Tectonics

Ku-Song Jeong*

Jeonju University

Abstract: The purpose of this study wasto investigate sudents ontological categories about rocks and the earth's
crust and plate tectonics. A tota of 169 high school studentsin the first grade were involved in the study, and in order
to extend the boundary and tendency of the research, structuralized questions and coding frame were generated.
Additionally, the results from all students were codified in four levels according to coding frame (matter,
transformation, proto-process, and process). Followings are the results. Firdt, the ontologica categories of students
about the concepts of this research were classified dominantly into a matter and transformation within the boundary
of 67% of rocks, and 75% of the crust. The propensity of plate tectonics in terms of ontological category were
analyzed by being codified into 68% of process category which proved to have relatively process-oriented
perspective. Secondly, the inclination to dlocate ontological categories of each students in terms of field concepts
were confirmed in 16% and 31% per each student that were codified into process categories and matter categories.
Most students that were codified into matter category responded to high tendency to view the world as a combination
of ample substances. Moreover, the students had ontologica faith that speculates only through a state or an incident
in terms of conceptsthat form a structure of knowledge.

Key words: ontologica category, rock, crugt, plate tectonics.
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Category Subcategory
Material ~  Natural Kind: Living, Non-Living(Solids, Liquid...)...
Substances - Artifact: “is fixed”, “is broken”...
- Procedure: “is carried out’, “has a sequence’...
Processes = - Evant: Intentional, Random...
- Constrain—based Interaction: Natural, Artificial.
Mental States o - Emotional

- Intentional

Fig. 1 A plausible organization of ontological trees(Chi et al., 1994).
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Table 1 The tools for coding of ontological categories on the rock.

Level  Category Section Contents of the Questions
I matter Definition of - What are rocks?, Sizes?
Rocks
I Formation of - How do rocks form?
Rocks - With what types of rocks can fossils be found?, Reasons?
- Methods to classify rocks?
transformat Relation and - Are the place of formation and discovery of rocks the same or
ion/process . e different? What are the reasons?
i} intensification

about rocks

events?

- What is the life of rocks?
- How long does the formation of rocks take?, Required geological
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Table 2 The tools for coding of ontological categories on the crust,

Level Category Section Contents of the Questions
Definition of .
I matter/transfor the crust - What is the crust?
mation - Do the crust distribute permanently?, If they disappear, how
T Formation of  exactly?
the crust - How did the ocean and continent distribute geographically in the
history of earth for the last 4.6 billion years?
transformation/ - What is the average age of the ocean and continental crust, are
process Rrelation and  they the same or different?, Reasons to think so?

itk intensification
about crust

- How can the ocean and continental crust be distinguished?
- What is categorize by geographical characteristics?

- How are ingredient and density different?, Reasons?

Table 3 The tools for coding of ontological categories on the plate tectonics,

Level Category Section Contents of the Questions
I matter Definition of plate - What is the definition of plate tectonics?
tectonics - What is a plate?
- What is the cause of earth quake?
- What are the areas with frequent volcanic activities on the
I Plate tectonics &  earth?, Reasons?
diastrophism - What is the force that moves the plate?
transformat - In which direction is the plate forced? (Parallel/Vertical direction
ion/process force)
iiﬂi;ﬁ%ﬁ?ﬁﬂ - How did the great mountain ranges form?
il - Do the continents move? What are the causes? Through what

about plate
tectonics

can we find out?
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Table 4 Codes for ontological categories.

Category

Interpretation

- Rocks defined as an aggregate. No explanation or inadequacy about the condition to rock
formation and circulation.

matter

- The crust defined only as a permanent distribution. (Imperishable perspective). No formation
and annihilation of the crust.

- Plate tectonics are defined as a phenomenon, or a fragmented event. Presence of specific
alternatives to earthquake, volcanic activities and geographical characteristics of boarder line
of plate

- Fragmented definition of the formation of rocks and circulation. Unstable listings of the types
of rocks.

transform
ation

- Lack of details in the cause of moving crust and its course as well as original causes.
Alternative conceptions to continental - oceanic characteristics of the crust, and the boundary
and average age.

- Lack of details in the movement of the plate as well as its original causes. Unscientific
explanation to the motion of the plate and volcanic activities.

- Partial alternative conceptions present regardless explaining the process of formation,
classification, and its origins without knowing its specific course.

proto—
process

- Mentioning the formation of the crust and its extinction. Partial alternatives present for
geographical characteristics, Distinguishing continental and oceanic crust,

- Although it explains the interactions of the plates in relations to earthquake and volcanic
activities, the root of energy is not accurately explained. Lack of continuing relevancy between
compositional elements,

- Proposal of attributable causality in the formation of rocks, circulation. Explain the continuing
relations among compositional elements. Process rooted in dynamic perspectives. Logically
presented.

process

- Present the causality of processing characteristics about the formation of the plates, and
distribution of the continent. Distinguishing the continental and oceanic crust, and explain the
relations about its geographical characteristics. Dynamic perspective rooted in its process.
Logical explanation.

- Present the characteristics of plate tectonics and activities, and its characteristics. Shows the
causality in the movement of earthquake and volcanic activities as well as formation of the
great mountain range; explains its relations among the compositional elements. Dynamic
perspective rooted in its process. Logical explanation,
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Table 5 Types and frequency of ontological categories about rock.

category matter transformation  proto—process process total
number of students 31 52 12 169
percentage of students(%) 18 31 7 100
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Table 6 Types and frequency of ontological categories about crust.

category matter transformation  proto—process process total
number of students 44 35 7 169
percentage of students(%) 26 21 4 100
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category matter transformation  proto—process process total
number of students 14 46 84 25 169

percentage of students(%) 8 27 50 15 100
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Fig. 2 The inclination to allocate ontological categories of each students in terms of field concepts.
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