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DAN WEAV

» Ph.D. candidate,
Prof. Strong’s research group

» TA in the Dept. of Physics
since 2011

» B.Ed. (OISE), Ontario College
of Teachers certified
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» Ph.D. candidate,
Prof. John's research grou

» TA in the Dept. of Physics
since 2010
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PURPOSE

» Talk with one
» Write down at least one idea

» Be ready to share with everyone in a few minutes!
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Convey the

Still rememlber

being in
undergrad

Demonstrate
high-quality

Model professionalism thinking

O~

Dept. of Physics, TA Training



» Adaptable

» Trustworthy

» Empathetic /
» Proactive

~N
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Be consistent an

Be firm in expectations, deadlines, etfc.

» Be flexible as needed (professional judgement)

» Show enthusiasm /
Strive to build a good rapport with students

>

» Demonstrate quality thinking

oo
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Planning ftutori
» Classroom management

» Maintaining personal and professional boundaries

» Grading fairly /
» Not being able to answer questions

» Dealing with plagiarism and academic integrity

~O
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TEACHING ASSISTANT
JOBS

Tutorials
Labs
Practicals
One-on-one tutoring
Marking
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COURSE INSTRUCTOR

Expectatic

» Determine the
course focus &
outcomes

» |ldentify your
duties and
responsibilities

#& time allocated
or them)

» Establish
communication
methods: emaile
Meetings?

and job
performance

» Common student
issues

» Discuss midterm
exam (marking
scheme)

» Reflect on
course: what
was effective?
What could be
improvede
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Answer questions on

» Review course material

» Work on specific problems and skills
» Help with assignments /
» Quizzes

Tip: In general, don’'t hand back work at the start of a class.
It will consume students’ attention.

Dept. of Physics, TA Training



STAND BALCIK

ks

I'M GOING TO TRY

SCIENCE

» Monitor stude
» Ensure lab safety and protocols are follc

» Provide feedback

Tip: investigating instrument problems can
open up opportunities (“teachable moments”)

for learning.

Dept. of Physics, TA Training




UG S
experimental skills

» Research shows students learn more effe
through participation

» Work in small groups

“Tellme and | forget. Show me and | remember.
Involve me and | understand." - various attributions

Dept. of Physics, TA Training



» Challenge: ho
doesn’t arrive with specific

» Try to narrow down goals for a meeting to one o
key topics to cover.

» Suggest strategies for studying & follow-up actions

» You can’t charge students for private futoring in the
course you are a TA in for extra tutoring (conflict of
interest, unethical)

There are plenty of under-used opportunities for
students to get help: TA & Professors’ office hours,

Drop-in Centre, writing centers

Dept. of Physics, TA Training



s IKNEW H(AGII' lY-WIIA'I' T0!DO:

During practicals, €
stfudent groups. Sometimes,
stfudents *think* they're fine

when they aren’'t.

- ’ » Don’t be afraid to be nosy!
LLHADINO IDEA WHAT'TO DO.

Dept. of Physics, TA Training




WILL STUDENTS REMEMBER?

Average Retention
Rate After 24 Hours

Verbal Processing 5%

10%

Verbal and Visual
Processing

The diagram shows the average percentage of retention of material after 24 hours for each
of the instruction methods. Note that the percentages are not additive.

Source: Adapted from National Training Laboratories of Bethel and NTL Institute of Alexandria, VA,
cited in David Sousa (2006) , How the Brain Learns, 3" ed. California: Corwin Press.

UNIVERSITY OF
TORONTO CENTRE FOR TEACHING SUPPORT & INNOVATION
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PHYSICS DROP-IN CENTRE

Outside MP125B in student lounge

Undergrads can stop by during Drop-In Centre
hours and ask questions to a TA

Focused on first-year classes (mostly PHY131)

If an advanced undergrad student drops by

hoping for help, and you don't know the
material, that's OK.

Encouroge stfudents to use it!




Marking is more than assessment and formal

evaluation: it's a critical opportunity for feedback
that guides learning /

Dept. of Physics, TA Training




LATER, WE WILL DO A MARKING
ACTIVITY!

METHOD 1 METHOD 2 METHOD 3

SRADE ALL THE
GRADE ONE PROBLEM LIS, 11 Bl

PAPER BEFORE

&R A‘D IN& MOVING TO THE NEXT.

v v’

METHODS

JORGE CHAM B 2010 WwWwW, PHDCOMICS. COM
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BLACKBOARD

uuuuuuuuuuuuu

A tool for communication between instructors,
teaching assistants and students

» Send emails to groups of students

» Course announcements are posted

» Online discussion board

» Access to uploaded course documents
» Grade book recording and tabulation

» Online testing and assignment submission

Dept. of Physics, TA Training
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“Before anything else, preparation is
the key to success.”
— Alexander Graham Bell

Where might studer
How will you help students build understand

» Labs and practicals challenge students in both
theoretical knowledge and experimental skills:
perform experiments yourself before guiding students

Dept. of Physics, TA Training



FIND A WAY TO PLAN LESSONS
THAT WORKS FOR YOU

It doesn’t need to be a formal and detailed
document, but it should be something

° o a

Insert Design Layout References Mailings Review
16 v A~ Av [gav Ap
(BT U e x x

View

Physics 1490
Lesson Planning Template
LESSON PLAN

LESSON DESCRIPTION

MINISTRY EXPECTATIONG)

Relatlng Scianca fo Technology, Soclety #nd the Environmant
claping kil af Inveitigation

Deselupiag Skl of Commusication

Undecsianding Busic Concepis

TEXTUS) REVERENGES
INSTRUCTIONAL RESOURCES
LESSON MATERIALS

Tenche cinly

M pee Student Group

MISCONCEPTIONS/DIFFICULTIES
PRIOR KNOWLEDGE

DIAGNOSTIC STRATEGY

ot will be exprcted 1 uadersisnd the fllowing basic concepty, princiales, lows, theeries s
equssians

Communica:
ertanity 1o pract e the fllouring communicasion kills:

geiof2 161 Words L2

Dept. of Physics, TA Training

Lesson Planning Template [Compatibility Mode] Qa- =

AaBbCDAE. AaBbCcDdE  AaBbCeDdl  AaBbCcDAE  AaBbCeDdb  AaBbCcDoEe
Emphasis Heading 1 Hending 2 Nermal Streng Subtitle

Thinking asd Tavestigation Skills
Students will have the opporunity ta practize the ol low ing inquiry kill:
3

Applicutions
‘Stuense will bave ihe opporiancy e ke the folowing TS somnestions
Mook ( min)
Innructionsl laput (i)
Modelling/Demansiraion { min)
Understanding Check ( min)
SGuiaed practiceStutent Astiviy i)
CapopCun (i
Hommork{ miny
ASSESSMENT

ADAPTATIONS

NOTES TO THE TEACHER
Advanee Preparatisn

BLACK LINE MASTERS

Chalkboard Outline

Azcnda
‘Student Notes

Teaching Matertals (Appengices)



board/slide
» Introduce yourself

» Use an icebreaker to get students

talking fo you and each other /
» Explain how the sessions will run
» Leave time for questions

24
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>
communicate
Blackboard?

» How long it will take you to respond.
» How students submit work.
» Explain the reasons for how you do things...

‘I do not respond to emails the night before a mid-
term because...”

Dept. of Physics, TA Training
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WHEN ARE YOUR
OFFICE HouRS?

IT'S IN TI-IE SYLLABUS

This message brought to you by every instructor that ever lived.
WWW,PHDCOMICS, COM
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UNIVERSITY POLICIES

PART TWO

-~



» hittp://www.gov
Code of Student Conduct

» http://www.governingcouncil.utoronto.ca/Asset4733.aspxeme

Freedom of Information and Protection of Privacy
» http://www.provost.utoronto.ca/policy/fippa.htm /
28
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Respecting

Safeguarding
the learning
environment

confidentiality

Avoiding
conflict of
Interest

Upholding
academic
iIntegrity

Dept. of Physics, TA Training




» Avoid putting grades on
easy for others to see

» Don't identify individual students when discussing

challenges or strategies with others (for example,
when discussing mistakes in assignments in front
of a classroom)
30
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Ontario Human Rights
» Policy on Sexual Harassment
» Policy on Appropriate Use of Information Technology
» Accessibility for Ontarians with Disabilities Act

Where to go and what to do:

» Campus police: (416) 978-2222

» Student crisis response: (416) 946-7111

» Equity offices on campus:
Community Safety; Anfi-racism and Cultural Diversity;
Sexual and Gender Diversity; Sexual Harassment Office

/

31
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VIOLATIONS

» Accurate citation ¢

referencing (a problem

for essay-type » PU

questions) . )

» Reusing materials

> Awareness of angd from ofher courses

adherence to strict . >

academic principles > Misuse of digital

and values sources

www.utoronto.ca/academicintegrity
www.writing.utoronto.ca/advice/using-sources
/how-not-to- plagiarize 379

Dept. of Physics, TA Training




Do not tell the stuc
Do not return any papers

Stop marking once you realize there might be
an academic offense

» Refer the problem to the instructor, who wiill
follow U of T protocols

» Assist the instructor by investigating if asked

It is an academic offence to not report cheating

Dept. of Physics, TA Training
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of a few explanation

2. Susan’s assignment was flawless. However,
entering the grades you notice that her two previous
assignments were poorly done and so was her mid- term.

3. When marking 50 assignments you start to get a feeling
you have read one particular phrase or sentence over
and over again.

4. A student is doing okay for a long question, but the
writing style suddenly switches.

N
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» Time allocation

» Fairness

» Feedback

35
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» Determining “fair”

» Interpreting answers

& where students
went wrong

» Precision &

uncertainties

’ W, THIS FPERSON
SORT OF KMNeEW
WHAT TD Do, BUT
USED THE FORMULA
l INCORRECTLY,

REALLY CAPTURE
THeR LeVEL OF

Dept. of Physics, TA Training

GRADING: IF OHLY You
CARED & LITTLE LESS,

WWW,.PHDCOMICS. COM
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Compare with other
» Grade you assigned to an answer

» How you decided on the mark
» Feedback you offered the student

37
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» Suggested area of imp

» A strategy on how to improve

» No need for a novel: key words are finel! //

Dept. of Physics, TA Training




Set small goals (e.g. one g

Allow a “buffer” of fime & have reasonable
deadlines

» Enter grades as you go, or all at once

» Have everything you need on hand (text, rubric) /
» Read a few (~10) papers first to get a feeling for

how students approached the problem
» Depending on the submission formaft, create a set of

responses and recycle them

Dept. of Physics, TA Training




>
feedback

» Avoid being general and vague in
useless, it's just a waste of everyone’s time)

» Comments on assignments can be very helpful if
they clarify where a student went wrong
(minimally), why (better), and how it could be
avoided (wowl!).

» Balance feedback & advice

» Especially valuable early in the year

Dept. of Physics, TA Training
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Rubrics help with this

Helps fo mark one question for all students, then
question

» When done one question, review the first few papers you marked
to make sure you were consistent

» Consistency is very important in multi-TA courses (ask other TAs
how they approached difficult situations and reach
consensus)

» Read a few (~10) papers first fo get a feeling for how students
approached the problem (this “temperature check” helps
“normalizing” the grading scheme if need be)

4]
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looking for
» Ensures consistency and fairness

» Justifies grade decisions

» Helps students understand expectations and
evaluate their own work
42
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EXAMPLE OF A RUBRIC
(GRADE 11 PHYSICS CLASS PROJECT)

_

Quality of

Construction

Ability to launch
projectile

Ability for device to
reproduce
“specifications”
during test-firing

Creativity in overall
design

Specifications”
summary is
effective and
complete

Machine meets
design restrictions
(size, re-set in 20
seconds, etc.)

Dept. of Physics, TA Training

PBPH3U Kinematics Project: Evaluation Rubric for Projectile Motion Machines

Level 4

Design and construction is
durable, able to be transported
and moved without damage, well
laid out, has a polished/finished
look

Machine launches projectile with
high degree of effectiveness

Test-firing distance accurately
reproduces specifications to
within 10% of distance.

Overall design demonstrates
highly creative use of materials

Design specifications summary is
informative, concise, and provides
expected performance values
complete with sketch of design,
data, and calculations

No component of PM-
Machine exceeds size
restrictions

Device can be easily re-set in
t<20s

“

Durable design with 1-2
components easily
disruptable; mostly well
laid out, mostly “finished”
look

Machine launches
projectile effectively

Test-firing distance
accurately reproduces
specifications to within
25% of distance.

Design shows some
creative use of materials

Design specifications
summary is informative,
and provides most
expected performance
values mostly complete
with sketch of design, data,
and calculations

Minor size restriction
violations

Device can be re-set in
<20 s with difficulty

Design must be carefully
handled, somewhat well
laid out, appears rushed
and unpolished

Machine launches
projectile with limited
effectiveness (i.e.
launched, but landed
immediately in front of
device)

Test-firing distance
accurately reproduces
specifications to within
50% of distance.

Design shows limited
creative use of materials

Design specifications
summary provides
expected performance
values with partially
complete sketch of design,
data, and calculations

Size restrictions for 1
or 2 dimensions are
exceeded by up to 15%
Device can be re-set in
20s<t

Design is fragile and easily
broken, poorly laid out, not
aesthetically pleasing

Machine launches
provided wooden sphere
into non-projectile motion

Test-firing distance does
not accurately reproduce
specifications

Design shows no evidence
of creative use of materials

Design specifications
summary provides partial
expected performance
values without justification
or discussion of design
decisions

Size resfrictions,.
exgeeded by more
than 15% in any given
dimension

Device is not easily re-
set




—refer the stu
respectfully and openly to s

» Encourage students to discuss why they got their
an opportunity to help them identify misunderstandings

» Feedback and comments should help remind you why you

graded as you did

» Use of a standard rubric can help justify grades

» If you can’tresolve a dispute, discuss the issue with the course
instructor

44
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EACH CLASS
HAS ITS OWN
CHARACTER &
CHALLENGES

UNDERSTANDING GRANTY:
SPACE-TME IS LIKE A
RUBBER SHEET, MASSVE
OBTECTS DISTORT THE
SHEET, AND—

S WA,

» Why are students in the course
» What they are getting out of lectures
» How do they learn best
» Background knowledge & understanding

» English language barriers

Dept. of Physics, TA Training

SPACE-TIME 1S LIKE THIS
SET OF EQUATIONS, FOR
WHICH ANY ANALOGY MUST
[BE AN APPROXIMATION,

L BOOCOOING:

46



» Who are they?¢
» Why are they taking the class?
» What background knowledge do they have? NEVER Sipai..
» What do they expect to learn from the course@¢ a

YOUR CELL- YOUR HOME
ADDRESS

» How do they learn effectively?

This will help you be adaptable, and will put your
students at ease.

47
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» Watch for abrupt ¢
answer or an entire assignment

» Out of place sentences/passages that appear
copied from another source (try Googling it)

» Exact or very close wording to other students

» Exact same typos and mistakes

48
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Aim to cover 1-
» Create opportunities to be adaptable

» Try to build your lesson plan in modules: enable
yourself to drop/add parts because of the flow of
the session.

» Think about how you would have liked to be
taught that subject as a student to identify where
to spend more time.

49
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MOMMY, WHY IS THE SKY BLUE?

WHEN YOU DONTTKNOWSS -,

GET SCATTERED
4ARY MORE (PROPORTIONAL T

Y4H), BLUE. UGHT DOMINATES

THE ANSWER

» RELAX! It's not the end of the world!

» Ensure you understand the question

» Commit to finding out what the
answer is and get back to the student %

» If you are in front of a class, there is no
shame in turning the hunt for an

answer into a group effort! THE CHLOREN OF 1Y SCENTIST FRIENDS.
» Physicists are like physicians: there are
50

specialists because there's too much
for one person to know everything!

Dept. of Physics, TA Training



» After each class/lab/practical, reflect on
what went well or not

» Apply new ideas about how to be
effective to the next time you teach and
share insigh’rs with others

-, -
"y Dept.rof Physics, TA Training. ! — e e
- . a‘“ e AC._. ‘ - Y- Y e . T
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answer
» Ask a variety of question types
» Encourage participation

» Probe for intuition, partial understanding, & logic

» Aim to ask questions that prompt students to
show their understanding

Dept. of Physics, TA Training
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» Ensure you leave time for students to think about the
question you asked

» Try not to answer your own questions

» Be comfortable standing in front of a class in a few seconds
of silence

» Make them comfortable and at ease (often, students are
shy and scared of being wrong in front of others)

Dept. of Physics, TA Training




Inattentiven
» Not working constructively with gro
» Creating excessive noise

» Entering class late or leaving early

/

54

» Use of phones (or computers) in the classroom

» Disrespecting others’ rights to express their
viewpoints

Dept. of Physics, TA Training



students shoul

» Restate questions to confirm their unders

» Watch for signals of confusion in students
(don't talk to the board!) /

99
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» Make sure you understan

» Paraphrasing may help with understanding

» Ask them what part they don’t understand
» Pause and reflect, to help form clear answers /
56
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» Be deliberate & precise in
your choice of words

» Your use of words is how
students learn content

» There are many basic terms
which may not be
understood by all students

» E.g. precise vs accurate,
error vs uncertainty

Dept. of Physics, TA Training

Terms that have different meanings for scientists and the public

Scientific term
enhance
aerosol
positive trend
positive feedback
theory
uncertainty
error
bias
sign
values
manipulation
scheme

anomaly

Public meaning
improve
spray can
good trend
good response, praise
hunch, speculation
ignorance
mistake, wrong, incorrect
distortion, political motive
indication, astrological sign
ethics, monetary value
illicit tampering
devious plot

abnormal occurrence

A table from “Communicating the Science of Climate
Change” by Richard C. J. Somerville and Susan Joy
Hassol, October 2011 issue of Physics Today

Better choice
intensify, increase
tiny atmospheric particle
upward trend
vicious cycle, self-reinforcing cycle
scientific understanding
range
difference from exact true number
offset from an observation
plus or minus sign
numbers, quantity
scientific data processing
systematic plan

change from long-term average

S/



» Informal feedbac
stfudent learning

» Checking up on lab groups during session (probe

with targeted questions)
» Answering questions (e.g. tutorials, one-on-one /

meeftings, efc.)

58
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in the learning environ

» Fostering a good relationship between you a
students facilitates student learning

V
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ensure a smooth lab experience. Resist.

» “Teachable moment”

60
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TEACHING TIPS:
MISCONCEPTIONS

» It's important to reflect and
investigate what misconceptions
and misunderstandings your
sfudents have.

» Try fo understand where your
students are starting from

» Misconceptions are what students
think is true but is not. They are a
significant obstacle to
understanding.

Dept. of Physics, TA Training

OKAY, MIDDLE SCHOOL STUDENTS, ITS
THE FIRST TUESDAY IN FEBRUARY.

[
THIS MEANS THAT BY LAW AND CUSTOM,
WE MUST SPEND THE MORNING READING
THROUGH THE WIKIPEDIA ARTICLE
LIST OF COMPMON /TISCONVCEFTZONS,
S0 YoU CAN SPEND THE REST OF YOUR
LIVES BEING A LITILE LESS WRONG.

|
THE GUESTS AT EVERY PARTY YOU'LL
EVER ATTEND THANK US IN ADVANCE.

2l

T WISH T LIVED IN THIS UNIVERSE. /

61




“It [is not] what you don't know that gets you into trouble.
It's what you know for sure that just [is not] so.
- Mark Twain
62
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» Choice of words
» Body language

» Enunciation /
» Confidence
There will be a more detailed talk in two

63

weeks about public speaking.
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for new exa
in a variety of places: every
research, etc.

64
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Lesson planning, proble
Classroom management strategies

» Teaching approaches
» How to interact with other TAs and Cl

65
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» Fellow TA

» Course instructors
» Teaching Professors!
» TATP

» Other online resources

Dept. of Physics, TA Training
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experience
» You will develop your own teachi

» There are many opportunities offered by the department:

what suits you best.
» See TAINg as an opportunity to develop your teaching skills: /
something that will be useful for your future career!

Dept. of Physics, TA Training



USEFUL RESOURCES &
PROFESSIONAL DEVELOPMENT

Teaching Assistants’ Training Program

* The TATP is here to help you Free-of-charge peer-
training program

* Workshop series

* Two certificate programs

* In class observations and microteaching

* Awards in recognition of outstanding teaching by TAs

* Aresource library (print, DVD and web) and individual
consultations

* Robarts Library, 4th floor

-% UNIVERSITY OF
\;»":/ TORONTO CENTRE FOR TEACHING SUPPORT & INNOVATION

Dept. of Physics, TA Training



» Week 2: Micro-tea

» Week 2: Improv sessions & collogium

» Week 3: Public Speaking (lecture)
» Week 4: Micro-teaching, part 2 /
69
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Dan Weaver:
Stephen Foster: sfoster@p
Prof. Jason Harlow: Jhorlow@phy5|cs utoronto.
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