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How to build a coursel!! “Summag

What is the point of this class? What do you want them to
remember 5 years from now?

Guiding que.StlonS You cannot do everything. With your goals in mind, what do you
and topics want to do? What will you skip? What is your guiding theme?

What specifically do you want them to learn? What will be on the
test?

In-Class activities
Why are you getting people in a room for 50min 3x/wk?

Preparation

How can you make time for that in class?
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- Goals — What is the point of your course?!?]

oo ™

List one thing that you want your LMy physics 131 and 132:
students to remember in 5 years

e Physics is a set of principles not an
equation sheet and these

= Cannot be details — principles are connected to the life
. sciences
they will forget these
] ] - Be able to solve new problems by
= What is the point of your course? reasoning from these few basic
= Who is in in it ~__principles
= Why are they taking it? My upper-division E&M

= How does it fit into the curriculum? k. Deve|op comfort with more
sophisticated mathematical
represtentations
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- Guiding Questions, Themes, and Topics!¥

= What is the guiding theme for
your course?

= List one topics that you will
iInclude and one that you will
skip!
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My
Physics
131

Theme: Forces,
Energy, Entropy

Includes: Statistical
Interpretation of
entropy

Skips: Manipulation of
kinematic equations



Objectives — What will you measure to
see if they are achieving these goals?]

= What will you actually test them on?

= Must be measurable.
= Start Wlth a Verb USE VERBS TO DESCRIBE LEARNING OBJECTIVES AND MEASURABLE OUTCOMES:

Knowledge  Comprehension  Application Analysis Synthesis  Evaluation
Define Classify Apply Analyze Arrange Appraise
Identify Describe Compute Appraise Assemble Assess
Indicate Discuss Construct Calculate Collect Choose
Know Explain Demonstrate Categorize Compose Compare
Label Express Dramatize Compare Construct Contrast
List Identify Employ Contrast Create Decide
Memorize Locate Give examples Criticize Design Estimate
Name Paraphrase Illustrate Debate Formulate Evaluate
Recall Recognize Interpret Determine Manage Grade
Record Report Investigate Diagram Organize Judge
Relate Restate Operate Difterentiate Perform Measure
Repeat Review Organize Distinguish Plan Rate
Select Suggest Practice Examine Prepare Revise
Underline Summarize Predict Experiment Produce Score
Recognize Tell Schedule Inspect Propose Value
Translate Shop Inventory Setup Select

Sketch Question

Translate Relate

Use Solve
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How people learn: In-class activities!®]

*This is what lecture is good for!

J

4

‘-Requires active work
eThere will be frustration
|

p
Learning requires foundational
knowledge
\
Learning is hard work
pN
>

People are bad at judging their own
learning and can fall into traps

/
4

=Testing helps prevent this

BN

=Multiple representations
=Focus on underlying principles
| *Do this explicitly

J

|
s
Connect information to other
information and larger framework
\_
e
Humans are social creatures
L'

=The sociology of your classroom is important
<Implementation is key
|

/
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Some techniquesl®

EL EDUCATIONAL LEADERSHIP
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Data: Now What? Pages 12-17

The New Stupid

Frederick M. Hess

Educators have made great strides in using data. But danger lies
ahead for those who misunderstand what data can and can't do. Notwnon

A decade ago, it was disconcertingly easy to find education leaders who
dismissed student achievement data and systematic research as having only
limited utility when it came to improving schools or school systems. Today, we
have come full circle. Itis hard to attend an education conference or read an
education magazine without encountering broad claims for data-based decision
making and research-based practice.

i ’
Yet these phrases can too readily morph into convenient buzzwords that o
obscure rather than clarify. Indeed, | fear that both "data-based decision
making" and "research-based practice” can stand in for careful thought, serve » Read Abstract
as dressed-up rationales for the same old fads, or be used to justify incoherent
proposals. Because few educators today are inclined to denounce data, there has been an unfortunate

tendency to embrace glib new solutions rather than ask the simple question, What exactly does it mean
to use data or research to inform decisions?

{ ool

‘G«m RS Y pes &
Sende shbion =

What the New Stupid Looks Like



Whiteboardingl’]

= Must train them to use

= Must ask them to show data publicly
* Already done in TBL
e Hold up boards in lecture hall
= Good for explicitly encouraging folks to think about the underlying
patterns
= Fits best practices for TBL assignments (3 S’s)l]
 Same problem
» Specific choice/result
* Simultaneous reporting
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Examples

q»‘

€t-0

0.840 m 0410m
The drawing shows a person (weight, 584 N)
doing push-ups. Find the normal force exerted
by the floor on each hand and each foot,
assuming that the person holds this position.

Pickthe Principle(s)

Locations matter & stali

| AE-Q@wW

A skier slides horizontally along the snow for a
distance of 24n before coming to rest. The

coefficient offing sa=between the skier
and the sI 0. Initially how fast
was the sifier going?

W—> DE= Q+l/

The net force
on an object is
shown in the

graph. Is the @ |
object i
in the positi[e Z t:AF

or negative | |
v¢ ‘Oc R l’, O

direction at
t=04s?

UMass, Amherst - Fhysics.

UMass, Amherst — Physics

The net force on
an object is shown
in the graph.

o TPt

Toggerson

Draw on a whiteboard, as qualitatively
correct as possible, D above the surface

University of Arizona - PHYS 331

assuming gy > 0:

vacuum

material

l_jbelow / B
e D




Don’t read it to
them

They need to learn
to read questions!
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First round of voting

Alone
Anonymous

Provides an
opportunity for
students to test
themselves

In-Class Votingl®!

DON'T show results

Don’t want to color
their opinions for
discussion

Discussion

“Interesting...
seems we have a
bit of a spread,
turn to your
neighbor and try
to convince them
that you are right,
just because you
have the same
answer, doesn’t
mean you are all
right, so be sure to
explain your
reasoning. | will
give you X
seconds. Go!”

Revote Debrief

Show results to
help

If 80% get it,
“Good it seems
you all have it, the
correct answer is

Otherwise, “X%
said Y, someone
who said Z, want
to explain why Y is
wrong?”
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Examples — These can get tough!

Toggerson University of Arizona - PHYS 331 17

Given the two diff. eq's :
A person standing on a force 1 le 1 d2Y
plate begins to move starting at ' ' - T T T 1 = Cl — 5 = Cz
t = 1s resulting in the ¥ F () X dx Y dy
graph shown. Only part of the — ;
motion is depicted. At t = 1.75s, ¢ /\ wherle.C1+F32 = 0-_ Given the bounde.\ry
in what direction is the person & conditions in the figure, which coordinate
ina? . .
moving: should be assigned to the negative constant

L (and thus the sinusoidal solutions)?
B. OWFI i] 0.25 0.5 . | .

s y 0
C. They are at rest - A) X B) y

C)C,=C,=0 here .,

D) It doesn’t matter

11
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Representations: ways that information is

conveyed
Degree of To convince someone else of the correct answer, Type of
Code Cognitive Complexity packing and requires... Reasoning " . y "
. words . animations & simulations
e @ . a. written a. moving pictures and/or diagrams
1 trivial ...stating only a single fact or recall b, spoken b e ateraction
element of declarative knowledge. . pictures & diagrams b. ﬁ‘::;:ﬁﬁgfnﬂ}th user interaction
i . recordings of reality
b. static images o
c. figures :' :u:i:
2 low ...only one step of reasoning. simple d. sketches .estures (real-time)
. graphs & charts - 8 : ,
a. facial expressions
. tables b. body movements
. mathematical formalism
. numbers
3  medium ...multiple sequential steps of chain
reasoning. Intellectual Tasks: cognitive exercises the
learner engages n
4  high ..multiple pathways of sequential  compound visualize . rank
reasoning steps involving two or draw/sketch . sort
more concepts or topics. el e

R compare . quantitative reasoning
identify . calculate

predict . apply/analyze
extrapolate . write

count

1.
7
3.
4.
5.
6.
Ty
8.
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https://www.youtube.com/watch?v=f6XS5duNXJ8
http://www.ascd.org/publications/educational-leadership/dec08/vol66/num04/The-New-Stupid.aspx
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