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The best learners ... often make the
worst teachers. They are, in a very
real sense, perceptually challenged.
They cannot imagine what it must be
like to struggle to learn something
that comes so naturally to them.

~ Stephan Brookfield

-

What is the most important benefit of
using interactive methods when you
teach?

a. Engaging students

b. The immediate feedback it gives us
regarding what and how students are
learning

c. Taking regular attendance so we know
which students need extra attention

Characteristics of Active Learning
Techniques We' re Presenting

Can be used in a course that is primarily
lecture

Easy to implement
Special tools not needed
Can use in any size classroom
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Example Course: Intro
Oceanography

Geo 103 - Intro Oceanography

300+ students each semester, mostly non-science
majors.
Engage and challenge students with active learning:
daily in-class exercises, many are collected for credit.
This is a General Education course; | give them the
opportunity to succeed:

. Drop lowest exam score

. In-class exercises; credit for being there and participating

. 2-step ‘pyramid’ multiple choice exams

. Opportunity for ‘extra credit’ based on attendance

Goal: make science accessible and relevant! maybe they Il
read that science story in the newspaper, or engage in local issues
regarding science or the environment




It all starts with a thorough
syllabus (i.e., contract)

Purpose of the course: what makes this a General
Education course, and why should you (the student)
care?

Tangible life skills: there are real world benefits or
experiences beyond the content of the course.
Learning goals & outcomes: what do you want your
students to gain from the course?

Details of course, including the basis of assessment.
Expectations: what do you expect of your students,
what they can expect from you?

Learning Goals and Outcomes

To demonstrate that science is accessible to a largely non-
scientific audience by gaining exposure, familiarity, confidence,
and interest in our home planet and our place in it.

To grasp fundamental concepts about how Earth works as an
integrated system comprising the geosphere, hydrosphere,
atmosphere, cryosphere, and biosphere.

To relate common experiences to our understanding of the
world around us and to gain clearer perspective of our collective
impact on the Earth system.

To ask how we know what we know.

To explore scientific inquiry as a process that reveals the details
and splendor of our natural world.

To challenge ourselves to become better stewards of our home
planet.

Lecture Tutorials

Lecture Tutorials

Worksheet students complete
in pairs after a short lecture
Written to combat
misconceptions and difficult
topics

Starts with basic questions and B, -
works towards more -
application-type questions

Development of Lecture Tutorials

* Modeled after Astronomy Lecture Tutorials
» Topics were chosen because they:
— Are frequently covered in introductory courses
— Are difficult for students
— Address common misconceptions
» Designed for easy implementation into
existing traditional lecture courses
— Already tested multiple times

Using Lecture Tutorials

» Professor lectures for a short time
» Optional: Students are posed a conceptually

challenging question on the lecture material

* The class breaks into teams of two/three and

work through the Lecture Tutorial worksheet

 Professor “debriefs” the activity highlighting the

common problems

» Optional: Students are posed a similar question

as before

» Professor returns to lecture mode
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Think-Pair-Share

» Ask an open-ended question
Students think about the answer
— Usually 1-2 minutes

Students pair up

Students share their thoughts with each
other and discuss the answer

Instructor can ask for responses from
some, all, or no pairs

Think-Pair-Share Examples

Explain how you can identify the three plate
boundaries on the diagram.

Why does melting occur at convergent and
divergent boundaries?

* From the data provided, what was the rate of
plate movement?

* Why do geologists divide rocks into 3
categories?

Explain the order of events in the outcrop.

» What do you need to do to get a higher grade on
the next exam?

Examples of short (15-20 minute)
activities/exercises - every class we
do something

Interpret a figure from the textbook
Plot authentic data and interpret the results

View an image or several images and make a list
of observations or questions

Write a ‘minute paper’ concerning a particular
subject, or a previous class ( ‘low stakes’ writing)

e Brainstorm a list related to a particular topic

initially done as individuals or think-pair-share, then
followed up with classroom discussion

Think-Pair-Share Example

» What are advantages and disadvantages
of using Think-Pair-Share questions
instead of asking an open question to the
entire class?

Think-Pair-Share Bad Examples

* What is the thickness of oceanic
lithosphere?

* What is the age of the oldest seafloor?

* What is the definition of intrusive igneous
rock?

Exercise #21 - Tides

1. What are tides?
2. What force(s) drive the tides?

What observations can we make in order to test this
hypothesis?

Encourage students to think about how they might test
their hypothesis that the moon and/or sun causes the
tides. For example, collect daily observational data at the
coast for a number of days (then relate findings to the
lunar cycle).




Acadia National Park, Maine

3 Important Observations

¢ Two high tides, two low tides per day,

e Period between high tides is ~12 hours, 25
minutes (in each town),

¢ Timing of high tides varies greatly along this
coast!

| go on to introduce concepts of lunar day, tide
generating forces & tide prediction, tidal period,
spring & neap tides, progressive tides & rotary
standing waves, and types of tides. All in a single
75-minute period.

[investigation #21

|investigation #21

3a. Pick one of the sites.
Does high tide occur at
the same time every day?
What time interval
separates successive high
tides?

3b. Is this interval (=tidal
period) the same as
observed in other towns?

3c. According to your ideas
about what causes tides,
should high and low tides
occur at the same times at
these sites? Why do they
differ so much? | p.45-46
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On your note card, answer the
following question:
Which activity that you learned so
far today will you most likely use
in your class? Why?

We’ ve talked about
making lectures an
active learning
experience...

Is there a way to make
summative assessment
an active learning
experience as well?

2-Stage “Pyramid Exams”
¢ All exams are multiple choice

¢ Students take each exam twice

o “Solo” = 75% of grade

o “Group” = 25% of grade - the
auditorium erupts in conversation!
¢ Win-win for everyone!!

¢ Active learning during an exam:
group discussion, debate, problem-
solving, diverse perspectives

o Everyone’ s grade is bumped up a
little (e.g., 80/100=85; 60/90=67.5)
« Student’ s feel like they come away
knowing the stuff a little better

e Opportunity to succeed in science! i

Pyramid Exams
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