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ABSTRACT i i °

Most students in introductory geoscience courses are not headed toward careers as
scientists. One high-enroliment science course may be a student's only opportunity to
engage with science from a scientific perspective. Given that earth systems science is
immensely relevant to human society today, engaging students in these large enrollment
courses is a crucial and golden opportunity.

Two engagement techniques were used in a large class for non-science students
called “Earth and the Solar System”: (1) short on-line quizzes prior to each class, based
on reading material (an aspect of Just-in-Time-Teaching), and (2) in-class activities that
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STUDENTS WHO ENGAGE DURING CLASS PERFORM BETTER ON HIGH-STAKES EXAMS

el e
WHAT DO STUDENTS THINK?

WHAT HAPPENS DURING CLASS?
Every class period includes at least one activity that requires students to focus on a key concept o important
process within a limited time, talk with one another and produce something written. Examples include:

« Use parallax to determine the distance to an object in the room

« Compare internal structures of two planets with different average densities

On an end-of-term survey, students were asked three questions regarding the in-class activities.
Students regarded the activities as helpful for learing (Figure 8) and challenging (Figure 9).

« Interpret a sequence of events by examining stratigraphic sections and surface images of Mars.
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HOW DO YOU GET STUDENTS TO PREPARE FOR CLASS?

It would be ludicrous to expect students to show up to a literature class having never
cracked the book, yet in many introductory science courses, we expect our students to
arrive completely unprepared. The “Just-in-Time-Teaching” model (JiTT) changes those
expectations (Novak et al., 1999) and the classroom dynamics

HOW DOES JiTT WORK?
« Students complete assigned reading before class
« Students complete a short, on-line, graded quiz due several hours before class starts

« The instructor reviews the quiz resuilts and can modify what happens in class o address WHAT DO STUDENTS THINK? * ToVidrerm <75% Part | AT LS4 £S5 & EXAMS P Somewhat too challenging
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«Incentive for students to grapple with course material on an ongoing basis

ARE IN-CLASS ACTIVITIES EFFECTIVE?

Students who participated in greater than 75% of the in-class activities scored about 9-10% higher on high-stakes
exams than students who participated less than 75% of the time (Figure 4; p-values << 0.001). All in-class activities are
made available to all students before exams.
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goal in this course is: “Apply principles of relative dating to decipher geologic sequences

Figure 2) and challenging (Figure 3)
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A. Older surfaces are covered with basalt lava flows
8. Radioactive dating of rock samples from each place

@

C. Planets & moons with younger surfaces have magnetic fields
D. The older surfaces have lots of visible craters
E. The younger surfaces have visible volcanoes

Where s the eastern-most boundary of the lithospheric plate on which Vancouver is
located? (First, of course, you'll need to figure out which plate we're on...)

A. Just offshore of the eastern United States

8. In the middle of the Atlantic Ocean

C. Just offshore of Vancouver Island

D. Just offshore of Newfoundland

E. In the middle of the Pacific Ocean

Which of the following volcanic hazards would be easiest to run away from (assuming you

were close enough to be in harm’s way when the eruption started)
A. Alahar at Mt. Pinatubo
8. Abasaltic lava flow at Mauna Loa
C. Apyroclastic flow at Martinique
D. A caldera collapse at Yellowstone
E. Volcanic bombs at Mt. St. Helens

ARE PRE-CLASS QUIZZES EFFECTIVE?

How would you rate the pre-class
quizzes in terms of challenge for you?
FIGURE 3:

b Students rate
the quizzes on
the “right" side
of challenging.
Only two
students
reported the
quizzes were not
challenging
enough (n=69).
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The third question was.
“ Any comments about the readings or the quizzes? Should they be
kept? Expanded? Decreased?”

Responses run 2:1in favor of keeping the quizzes for every class. Nearly all

FIGURE 5: Which came first? Image of Uranius Tholus volcano
and surrounding area on Mars (Viking Orbiter Image 516A23)
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On the other hand.

FIGURE 6: Histograms of scores on an exam question about
stratigraphy, comparing students who participated in a specifically
associated in-class activity (n=135) and those who did not (n=52).

activities.

WHO BENEFITS MOST FROM IN-
CLASS ACTIVITIES?

Female students who participated in the stratigraphy activity
scored significantly higher on the associated exam question than
female students who did not participate (Table 1; Figure 7; p-
value <<0.001). Comparison of parallel groups of male students
show a smaller but il significant gain for males who
participated in the activity (p-value = 0.02). These preliminary

ARE EARTH SCIENCES
RELEVANT TO NON-
SCIENCE STUDENTS?

*They encouraged group work and critical thinking."

how we were able to inferact with our neighbours in order o solve the problems

posed to us...this was a great way fo meet new people and a great way to learn from one

T would get rid of the in class
Lectures are more helpful for learning”

SUMMARY

« Students who prepare regularly and participate regularly
benefit on high-stakes assessments

« Students recognize the benefits of pre-class preparation
and support the requirement

« Students recognize the benefits of active focus on
important concepts during class time

+ € Most students rate this experience as relevant to them
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