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Conclusion

* The three rock types ¢ ¢ 8
(igneous, sedimentary, - S+
and metamorphic) are .

meaningful and useful
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Categories

« Categories are used
by people to simplify
cognitive tasks

« Characteristics of
categories can be
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Rock Categories and Experts

« Experts use the characteristics of the
category to infer information about the

rocks within

« Category tells a lot about rock




Expert Example: Gneiss

* Metamorphic rock

 Therefore...

— Formed at high
pressures and
temperatures




Expert Summary

* The three rock categories are meaningful
and useful to experts

« Experts infer rock characteristics and
processes involved from the category







Methods

* Methodological approach — qualitative
» Research tool — semi-structured interviews
* Research population — 10 students in 3

introductory geoscience courses at a




Analysis

« Examined students’ comments when they
said “igneous,” “sedimentary,” or
“metamorphic”

» Categorized how they said they identified




Results — Igneous

* How to identify
— Black
— Air bubbles

« How it formed




Student Quote

* Interviewer: Why don't you
think it's igneous?
« Student: When | think of

igneous, | think of like darker,
an all dark rock. ... Lava that




Results — Sedimentary

« How to identify
— Layered
— Contains fossils

— Contains pieces (that
are not shiny)




Student Quotes

* “It looks like, because of the
layering that it's a sedimentary
rock.”




Results — Metamorphic

* How to identify
— Shiny
— Flakes or crystals

— Many colors or dark
color




Student Quote

« Student: It's probably
most likely metamorphic
if it left the fossil marks.

* Interviewer: Can you
explain that to me?




Summary

« Sediments occur in any
rock type

 Black rocks or black
pieces in rocks were once




Questionnaire

Nearly 200 students filled out
guestionnaires about rocks

* Nearly 900 statements coded

e 12% of statements were incorrect because




Student Quote

« “Has quartz and hornblende, coarse
grained or phaneretic sedimentary rock
that is foliated and cools on the surface.”




Conceptual Barriers

Deep Time — the great length of geologic time

Changing Earth — the Earth is constantly
changing

Large Spatial Scale — large scale at which things
happen

Bedrock — rocks form and exist as bedrock




Granite

« Common example of igneous rock used by
geologists




Granite to Exp

« Granite is igneous

* Therefore...
— Was once magma




Student Quote

* “A lot of beaches, they have different color
sand... You basically take... some of the
black, some of the white, some of the mix
that we have here, and you crush it




Student Quote

* Interviewer: Some people say that granite
IS an igneous rock.

o Student: | can see that. ... | believe an

igneous rock is a black shiny rock. ...




Granite to Students

* Not necessarily magma (Atomic scale)

« Black minerals perhaps originate from
magma (Materials)

» Pre-existing pieces (Changing Earth)




Conclusion

» Students do not understand how many
common rocks form

 Students tend to use physical

characteristics to classify rocks




A Final Student Quote

“I know what I'm explaining is more of a
metamorphic process, but for some
reason I'm picturing metamorphic rocks as
all dark rocks and this is not all dark, so
therefore there is something not consistent




