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Have you taught a science

>ay hello! lab before?

Hello.

Do you, uh, like
leaves?

1. No, never
2. Yes, once
3. Yes, more than once

What do you hope to learn What level of labs do
from this workshop? you usually TA?

1. How to manage and get what you expect from a 1. Mostly introductory labs.
lab-full of students

2. Mostly intermediate and advanced labs.
2. How to prepare for and execute labs in the best

and most efficient way 3. A mix of different levels.

3. How to maximize student learning in a lab
setting
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Learning Objectives Overview
The Workshop Participant Will:
Part 1:
1. Recognize how students learn to maximize Background
teaching

Optimal lab

Part 2:
2. Understand how to set up a safe, clean, and - val
interactive environment that is conducive experience Setting up the

to student learning (oreveryons environment
r everyone

3. Identify how to effectively prepare to teach and Part 3:
facilitate undergraduate science labs Preparation and
execution

Ditferent Viewpoints The Value of Labs

* Students Expose students to the actual process of
o Don’t want to do unnecessary work. . .
science instead of the end results and data

o Want to learn new things and enjoy themselves.
that they usually get in lecture.
« TAs (you!)
o Want the lab to run smoothly.
o Want the students to learn new things.

e Lab Techs

o Want the lab to run smoothly.
o Want to not have to clean everything up afterwards.

The Value of Labs The Value of Labs

Develop intuition and deepen understanding of concepts.
Apply concepts learned in class to new situations.
Experience basic phenomena.

Develop critical, quantitative thinking.

Develop experimental and data analysis skills.

Learn to use scientific apparatus.

Learn to estimate statistical errors and recognize systematic

« Hands-on reinforcement of things taught errors. S
in lecture © Deve!op reporting slkll\s (written ond.orol).
» Practice collaborative problem solving.
» Exercise curiosity and creativity by designing a procedure to
. test a hypothesis.
+ Introduction to people students can talk + Better appreciate the role of experimentation in science.

to « Testimportant laws and rules.

« Small class sizes (unlike lectures)

» Interactive sessions

(from Science Teac

>considered, Nafional Academy Press, 1997. www.nap.edu/readingroom
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Learning Vocabulary

+ Passive Learning: reading, hearing,
seeing, rote writing and transcribing

-Learning facts

« Active learning: learning from life
experiences, teaching, writing, asking
questions

>Understanding concepts/ideas
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Passive Learning:
Basic Principles

+ Knowledge is static and ( )

exists outside the —
individual - no personal
affiliation

Information

[

* Learning is memorization

» Teaching is a flow of
information from
educator to learner

Active Learning;:
Basic Principles

* Knowledge is constructed
by integrating new
information; a personal
understanding

* Learning by constructing
meaning

» Teaching: builds on prior
background, work with the
content to construct a
meaning for the student

Labs and Active Learning

- Labs are a well-crafted forum for
active learning

How to Maximize Learning

 If students are just following a recipe (passive
learning) they will forget what they have done
quickly and won’t enjoy the process

» The real trick is to get students to critically
analyze what they are already doing

o Asking questions

« The easiest ways to get students to use their
brains are the simplest for you, but not always
the most intuitive

Peer Learning g

+ Get students used to the idea of using each other
as resources

» Ask successful lab groups to demonstrate how
and what they did to the rest of the group

» Positive reinforcement, effective learning, and
minimal effort = a powerful method!
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Various Ways of Learning

e Visual @
« Auditory ,9

\l/
: . B
. Klnesthetlc\r‘/
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About Undergraduates

« Remember what it’s like
o Stress, being on your own for the first time

« Assume nothing

o They come from all sorts of backgrounds,
cultures, schools

« Be understanding, patient, available

Overview

Part 2:

Optimal lab

Setting up the
environment

experience

Safety

« Know location of:
« First aid kit
+ Emergency exit

» Be familiar with:
« Specific rules for the lab
« How to report accidents
« WHMIS
+ Chemical properties of substances used

« Be a role model!

AZRONONCRURCRSAC)

Expectations and Cleanliness

 Set deadlines - no exceptions

« Lab Benches
o Standards before leaving

» Behaviour

+ Start right away!

Getting to Know Each Other

Why should you care about this?
It must start on the first day

e Let them know you

o Personal stories, your research projects, etc.

* Get to know your lab group

o Taking attendance - a great way to learn their names
o Make notes about them for yourself only
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Introduction Cards Sample Introduction Card A
» Student introduction cards are a simple way Major: wndecided .
to learn more about the members of your
class

Hometown: Rrelomend HM!
« The information you receive can be valuable

in tailoring the content of your teaching Languages spoken: B“"}'&ﬂ' )
» The act of soliciting personal information Educational Goals:
sends a positive message to your students
Interests:
« Make sure you do it on the first day!
Dream Job:

Sample Introduction Card B Sample Introduction Card C

Major: ? l Iphmmogof%,- y‘(h{n_};—&.%& ;3) Major: BloCHEM

Hometown: bl.‘ Usl.ASQ'yd Oc’"i“‘“"r‘ 'Q
Languages spoken: C’

Hometown: CAL&ARY

(i ) Languages spoken: ENGUSH A FRENCH "MN'M-PJ&(
Educational Goals P ol b[.?

1720 foncd 50y oat -
PhD wd be ff(ﬁ( ol Educational Goals: 3,“&]\&4. 3
Oir/ C“‘(hta'{ 3 a

muy S e Interests: s w“:t\b,
Dream Job: 1 5[‘-,‘9 ik /! g My ’\-ﬂ“‘w-g M '
e - o 1 - m Job: ﬁ+ meﬂa,-
strodiction Gand 1o / rese arche, t'){’u‘\U\,, Drea ¢

Phar murplow. L

Interests:

. 27

Take-home activity! ) Students and Students

+ Facilitate interaction among students in the lab

_ _ How?
« Develop your own introduction card
o 4-5 questions 1
o Each question should inform you of something you are 9 Bre ak the ]'C e
interested in finding out from your students ACTIVITY'

o WHY did you pick these questions? What
information do you hope to gather?

2 min: On your own, jot down a few ways you can break the
, )

ice between students in the lab

5 min: Talk to the person/persons sitting next to you and
compile a list of your ideas

F 5 min: Discussion
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Environment (cont’d)

- Encourage the spirit of science:
exploration and experimentation

« BE AVAILABLE
o In the lab - Circulate, ask questions, answer questions
o Outside of the lab
+ Give the students your e-mail
o Encourage office hours or appointments

November 10, 2012

Overview

Optimal lab

experience

Part 3:
Preparation and
execution

Beginning of Semester

- Find out where supplies are stored

« Know the safety rules and procedures.
Tell students, show them eye washes,
emergency showers, etc.

» Set policies on preparation and
behaviour (including cell phones!)

Beginning of Semester

 Start to get to know your students

» Explain the policy on cheating and
plagiarism

* Do all this straight away!

Before a Lab

* Read up on the techniques and theory;
think of how this relates to the lectures

« Use TA briefing time fully! o\
o Discuss lab with more experienced TAs

» No substitute for doing a full run-
through of the experiment, especially
using the lab manual.

* Make handouts if you think they’ll help
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Beginning the Lab

 Introduction
o Don’t be nervous about presenting; you're the expert
and the student’s don’t want you to stumble
o Use tools to keep you on track, e.g. PowerPoint

o Recycled presentations have their own benefits and

risks

Link this lab to the previous one or lectures if possible

o Clarify anything you found confusing or tricky in your
run-through

o Make your own (perhaps verbal) pre-lab quiz if there
isn’t one to keep them prepared

o
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Beginning the Lab (cont'd)

» Be explicit of what the students
should be getting out of the lab
(Learning Objectives)

» Write the flow of the lab’s sections
on the board; also write times they
should be starting the sections

- Do demonstrations early if possible

Beginning the Lab (cont'd)

« Demonstrations

o Generally do them at the beginning of the lab; closer to when they’ll
need it might seem to make more sense but can disrupt the flow of
faster and slower students.

o Make sure everyone can see! If that’s impossible, maybe one student
per pair can come up.

o Go through what you're doing verbally as you do it to help them
remember it.

o Allow for questions; be explicit that they can ask

Pre-Lab Reports

Juki Mot of 150 g e
T e [
.

of s e

* A good chance to dispel =*
recipe-following

» Ask them for a more
conceptual report, rather
than a list

Concept Maps

« A form of diagram for exploring,
gathering, and sharing information

« Links explain the relationship between
ideas and concepts

« Method of communicating thoughts, plans
and ideas

& e
2/(’0@ L‘j} L’C’\‘rq_m‘-.
AR DY S t
¥ @)\OLOC"‘Y - -» M THy comp™™
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Concept Map Activity

Primatology: Concept Map
(10 min)

Classification and Diversity

» Design a concept map on acquiring a degree in
graduate studies (Masters or PhD)

Steps:
-Apply for a graduate program
-Find a supervisor
-Develop a research project and thesis chapters
-Have a committee meeting
-Pass qualifying/comprehensive exams
-Collect and analyse data (field work, experiments)
-Write papers
-Submit thesis
-Defend degree

During the Lab During the Lab (cont’d)

» Be available, move around. You should . Qi
. le, igns of trouble
interact with every student at least once per S ilw
lab 0 To‘okmg around at other students’ work
o Confused looks
+ Announce where students should be every o Staring at their apparatus
once in a while o Flipping through the manual a lot

o Fire
 If you get asked a question several times
you may want to make an announcement; If you see these ask the student how
you may also want to do this if you see the things are going
same error several times

» Give positive and constructive feedback

Questions 2 Problem Solving

The "11 steps of guided design” provide a good approach to problem solving:

« If you don’t know a factual question

admit this and tell them you’ll look it e e ective,
1lci i i 1 | o list constraints, assum s, and fact
up Wlklpedla 1S your frlend o ;‘]er[v:r’!ﬂ:;‘;ssw(zi\e s’o‘hm(ms, e
o determine the most likely solution,
 Use the Socratic Method to answer B i,
1 o evaluate the solution,
procedural and conceptual questions. i
o Respond to their questions with questions that lead them to the answer o implement the plan,
using their own knowledge o check results

The sequence is designed to provide a clear process for thinking through the
complexities of real problems (Wales and Stager, 1977).
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Ending the Lab:
Lab Reports

Another opportunity to help students
learn:

o Feedback

o See Grading and Feedback workshops

What to do about plagiarism?
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Ending the Lab

« Some TAs let students go as soon as
they complete their experiments
o Alternately wait for a discussion period at the

end; students don't rush

» Walk through the experiment together

« Discuss difficulties
* Apply theory

* Address questions
» De-briefing

' '7

TA Housekeeping

Make sure to keep track of your hours!
Balancing research and TA time

- Hesnestey | Thosty

9:00 - 10:00

10:00-11:00 ~ TA Briefing

11:00 - 12:00
12:00 - 1:00 108 Lab Prep
Time
1:00-2:00 108 Lab Prep
Time
2:00-3:00 i
3:00 - 4:00 Bio 108 i
LAB LAB
400-5:00
5:00- 6:00
Clean-up and Clean-up and
Questions Questions

Overview

Optimal lab

experience

(for everyone)

Part 1:
Background

Part 2:

Setting up the
environment

Part 3:

Preparation and
execution

Resources: For You (TAs)

Teaching and Learning Services (TLS)
> http://www.mcgill.ca/tls/
o Has a list of teaching resources

T-PULSE
o Workshop: August and January
o Contact us anytime!
o http://www.mcgill.ca/tpulse,

Association of Graduate Students Employed at McGill
(AGSEM)

http://tas.agsem-aeedem.ca/
o http://agsem.ca/ (Under construction)

Post-Graduate Students Society (PGSS)

> http: ss.mcgill.ca/home

Resources: For Your Students

Resource | Web Address
www.mcgill.ca/...

Office for Students with Disabilities
Mental Health Services
International Student Services
Chaplaincy Services

Student Health Service
Student Aid Office

Tutorial Service

Dean of Students

Counselling Service

T-PULSE

Midnight Kitchen

osd/

mentalhealth/
internationalstudents/
chaplaincy/
studenthealth/
studentaid/

tutoring/
deanofstudents/
counselling/

tpulse/
themidnightkitchen.blogspot.com/




