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About this Event
About the Presentation
The first months of 2020 brought many unexpected challenges to teachers, parents, and students. Thousands of K-12 and post-secondary teachers had to learn on-the-go how to engage students in online learning environments. It became clear very quickly that to make online learning environments work, it is not enough to master the technological side of online learning. Teachers have to learn how to engage students in online learning effectively. To do that, it is important that teachers experience online learning environments both as students and as STEM educators. This talk will shed light on how we have created these experiences at UBC Faculty of Education. As faculty members at UBC Faculty of Education, we teach both undergraduate (teacher education) and graduate courses. We have also been teaching online for more than a decade. With the increasing demands on educators, we realized long ago that it is becoming more and more difficult for teachers to take face-to-face graduate courses. This motivated Dr. Anderson in 2008 to establish a fully online Master of Museum Education program (https://educ.ubc.ca/master-of-museum-education-mmed). The success of this program exceeded our expectations and inspired us to start a Master’s Program in Science Education Program in 2018 (https://pdce.educ.ubc.ca/med_science/). The latter program has just accepted its second cohort of students. Our experience teaching online and working with STEM education in our online programs will be the focus of this presentation. We will also discuss the implications of our programs on teacher readiness to tackle current challenges, such as moving to online teaching during the pandemic. We hope that the current experience will inspire many of us to consider the power of online education for both teacher education and professional development.
About the Presenters
Dr. David Anderson is a Professor in the fields of Visitor Studies, Museum Education and Science Education, and is the Director of the Master of Museum Education (MMEd) degree program, and well as various STEM Education programs, at UBC. He has pioneered the development of multiple on-line delivery Masters Program’s which has been instrumental in opening assess to graduate levels education and professional development at UBC to a worldwide community. His work has made significant contributions to these fields through initiating, reforming and strengthening collaborations between museums, schools and universities.
Through these reforms his work has been instrumental in energizing the remarkable wealth of cultural, historic, and social significance represented in museum institutions. He is a Japan Foundation, Ritsumeikan and Unversitas 21 Research Fellow, and his research contributions span the Globe, but have had particular impact and relevance for the nations of Asia, including China, Malaysia, Thailand, India and Japan. He has worked on the leading edge of the trends in educational reforms in Asia, identifying the needs, working harmoniously within the changes, and bridging disconnected groups in ways that are yielding considerable benefits to education. His work is releasing and revitalizing the extraordinary educational wealth of culture and history held in museums throughout the world.
Marina Milner-Bolotin, Ph.D. (http://blogs.ubc.ca/mmilner/ ) is an Associate Professor in the field of Science Education in the UBC Department of Curriculum and Pedagogy at the University of British Columbia, Vancouver, Canada where she teaches undergraduate and graduate science education and educational technology courses. She also teaches in the fully online Master of Science Education Program at UBC. Her favourite online course is EDCP 544 that focuses on mathematics and science teaching in technology-enhanced learning environments. Her areas of research include science (physics) and mathematics education, educational technology in mathematics and science, and teacher education. She has been teaching mathematics and science in K-12 schools and at the undergraduate level for more than 25 years in the Ukraine, Israel, the United States, and Canada. She is actively involved in provincial, national and international organizations focused on improving science and mathematics education, such as the American Educational Research Association, American Association of Physics Teachers, Canadian Association of Physicists, Canadian Society for the Study of Education, and the British Columbia Physics Teachers’ Association.
Dr. Milner-Bolotin’s research publications include more than 50 peer-reviewed papers, eleven book chapters, an edited book, a collection of mathematics problems for gifted students, and an undergraduate physics textbook used throughout Canada and internationally. She has received a number of local, national, and international research grants to study the implementation of technology in mathematics and science education, including the NSTA Vernier Award (2006), and HP Educational Innovation Grant (2008). In 2010, she received a Canadian Association of Physicists Teaching Medal for Excellence in Undergraduate Physics Teaching. In 2014, she received a UBC Faculty of Education Killam Teaching Prize. During 2008-2018, she served as an Association Editor of the journal Physics in Canada. In 2016, she was invited to become a member of the Editorial Board of the LUMAT, Finnish Mathematics and Science Education Journal. In 2017, she became an Associate Editor of Frontiers, Science Education Journal. She is currently studying how active engagement of physics teacher-candidates with technologies during their physics methods courses promotes the development of their capacity for Deliberate Pedagogical Thinking with Technology and their willingness to implement active engagement pedagogies in their courses.
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Contemporary Context

The Difference Between Emergency Remote Teaching

and Online Learning

=5 by Charles Hodges, Stephanie Moore, Barb Lockee, Torrey Trust and Aaron Bond ®

Well-planned online learning experiences are meaningfully different from courses offered
online in response to a crisis or disaster. Colleges and universities working to maintain
instruction during the COVID-19 pandemic should understand those differences when
evaluating this emergency remote teaching.

Credit: frankie's / Shutterstock.com © 2020

Due to the threat of COVID-19, colleges and universities are facing decisions about how to

Friday, March 27, 2020

|
h“ N .] |||-'H'.-. l

=

. Brain, ;‘/

Mind,
Learners,

Experience,
i 1 Contexts,

and and

School Cultures

https://er.educause.edu/articles/2020/3/the-

difference-between-emergency-remote-

teaching-and-online-learning



Presenter
Presentation Notes
Marina

https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remote-teaching-and-online-learning
https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remote-teaching-and-online-learning

1 Contemporary Context

How are Canadian kids holding up amid COVID-
19?7 Survey finds worries about missed class

L BY JON AZPIRI - GLOBAL NEWS

Global News Mdring BC .
COVID-19's impact on children

How Are Kids Holding Up?

= /1% say they are "bored"

= 41% say they feel "normal”

= Kids 16+ are twice as likely as younger children to feel "angry”
= 10 to 12 year olds are most likely to say they are "good" or "happy”

1ggling to cope with COVID-19 shutdown
P 51 o o01:23 / 03:51

— While children have been less likely than adults to be infected with COVID-19 they have been vulnerable to the

pandemic in many other ways rvey by the Angus Reid Instit oks at how kids coping.

Angus Reid Survey: How
Canadian kids feel during the
pandemic:

https://globalnews.ca/news/692
2611/covid-19-kids-survey/

http://angusreid.org/covid19-
kids-opening-schools/

Canada’s Non-Profit Foundation Committed to Independent Research
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Contemporary Context

How has your online schooling been going so far?

(Only those doing online school asked)

Kids “attending” Age of Child
school online
total 10-12 13-15 16-17
(n=536) (n=187) (n=192) (n=158)
Keeping up or Falling behind?
Keeping up 75% 79% 70% 75%
Falling behind 25% 21% 30% 25%
Enjoying it or Disliking it?
Enjoying it 43% 51% 35% 43%
Disliking it 57% 49% 65% 57%
Are you Motivated or Unmotivated
Motivated 40% 46% 34% 41%
Unmotivated 60% 54% 66% 59%

Angus Reid Survey: How
Canadian kids feel during the
pandemic:

https://globalnews.ca/news/692
2611/covid-19-kids-survey/

http://angusreid.org/covid19-
kids-opening-schools/

ANGUSREID ¥ INSTITUTE

Canada'’s Non-Profit Foundati

Kids & COVID-19: Canadian children are done with school from
home, fear falling behind, and miss their friends
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Teaching Context

EDUCATION

How are Canadian kids holding up amid COVID-

. . : Angus Reid Survey: How
19?7 Survey finds worries about missed class

Canadian kids feel during the

BY JON AZPIRI - GLOBAL NEWS Dandemic:
L‘ Posted May 11, 2020 8:00 am
Updated May 11, 2020 8:24 am
https://globalnews.ca/news/692
2611/covid-19-kids-survey/

Global News Morning BC i

COVID-19's impact on children

HomeSChOOHng Blues Parental involvement is

the key in successful
online education for
children. The kids who
don’t have family

- support are at a

Children struggling to cope with COVID-19 shutdown Global disadvan tag e.

P 1 o 03:29 / 03:51 & mEoo

= Most keeping up, fewer enjoying school from home

= Parents trying to help, but many kids want more assistance

= Most at least "okay" with the prospect of returning to class in May

— While children have been less likely than adults to be infected with COVID-19 they have been vulnerable to the
pandemic in many other ways. & new survey by the Angus Reid Institute looks at how kids are coping. 6
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Online Learning Adults vs. Children

Adults:

1. Can draw on the wealth of experiences

2. Aren’t always open to taking directions from others
3. Adults need opportunities to reflect on their work
4. Adults have pre-conceived notions on education

5. Are often afraid of failure (low self-esteem)

Teachers:

1. Often have strong views about learning environments,
grading, feedback, etc.

2. Have uneven workload (marking, exams, parents,...)

3. Sometimes contradict their own notions as students
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Online Learning Design

Online learning design options (moderating variables)

Modality Instructor Role Online
* Fully online * Active instruction online
* Blended (over 50% online) * Small presence online
* Blended (25-50% online) * None

* \Web-enabled F2F
Student Role Online
Pacing = Listen or read
* Self-paced (open entry, open exit) * Complete problems or answer

guestions
* (lass-paced .

) * Explore simulation and resources
s (lass-paced with some self-paced

* Collaborate with peers
Student-Instructor Ratio
Online Communication Synchrony

* <35t01
* 35-90 to 1 * Asynchronous anly
e 100-999 10 * s Synchronous only

e >1000to1 * Some blend of both

Source of Feedback
Pedagogy

_ s Automated
* Expository

s Teacher
* Practice

_ * Pegrg
* Exploratory

* Collaborative

Role of Online Assessments
¢ Determine if student is ready faor
new content

o Tell system how to support the
student (adaptive instruction)

* Provide student or teacher with
nformation about learning state

* Input to grade

» Identify students at risk of failure

Source: Content adapted from Barbara Means, Marianne Bakja, and Robert Murphy, Learning Online:

What Research Tells Us about Whether, When and How — (Mew York: Routledge, 2014).

Hodges, C., Moore, S., Lockee, B., Trust, T., & Bond, A. (2020). The difference between Emergency
Remote Teaching and Online Learning. EDUCAUSE Review,
https.//er.educause.edu/articles/2020/3/the-difference-between-emergency-remote-teaching-and-

online-learning.
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Deliberate Use of Technology

CHAPTER 7

Promoting Deliberate Pedagogical Thinking with
Technology in Physics Teacher Education: A Teacher
Educator’s Journey

Marina Milner-Bolotin, Ph. D.

This research has been approved by the University of British Columbia Ethics
Research Board. The Ethics Board Certificate number: H15-01205

INTRODUCTION

David Goodstein, a notable physics edu
' t Technology, an

[Milner-Bolotin, M. (2016). Promoting Deliberate Pedagogical Thinking with Technology in physics teacher
education: A teacher-educator’s journey. In T. G. Ryan & K. A. McLeod (Eds.), The Physics Educator: Tacit

Praxes and Untold Stories (pp. 112-141). Champaign, IL.: Common Ground and The Learner] 9
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It Takes t and $$% to Create

Successful Online Programs

online education covid X

Q Al [&) Images [[E News [] Videos ¢ Shopping i More Settings

i About 2,870,000,000 results (0.44 seconds) ]

globalnews.ca » news » ontario-online-learning-covid1... ~

Online learning begins for students across Ontario as COVID ...

Apr 6, 2020 - Students across Ontario began online learning Monday, more than three weeks

after COVID-19 shuttered schools in the name of physical ...

www.pearson.com » about » learning-online-during-pa... v

Working and learning online during a pandemic - Pearson

How we are helping students, families, and educators affected by COVID-19 in Canada.
Continuing education during uncertainty. At Pearson we recognize ...

10
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UBC Context

o

16,188 international students
from 140+ countries!

UBC FACTS

Public university (est. 1908)
2 campuses

~65,000 Students
Acceptance rate: 64%
Ranking — 35t (2019)

The best teacher ed.
program in the Province

~1000 teacher candidates
~1000 graduate students

11
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Context: Online Learning

© GraphicMaps.com ?’"

ce of Wa!es

. HSomerset ls!and

Prin
_ ﬂnks\ Island —\,\ & o = / ;3\ Bylot ‘
Arctic Ocean ‘J{ Island 7 / ~ L\f \ % A { - N | / £ Island s}
N . j . Jj % 4',2
Bﬁﬂh‘fﬂft e '\,/Mj = \ J fj_\,iﬂi Nunavut :;\_% Baffin ijf
== |Victoria ™ E\ ™ p)
S § Island gl ¢ *‘"“«ﬁe}-’ é
\{ - 1 _/a—‘é ,5 E’\-\.\ (;’1 v 2
t P e -y -""{. ?
MacKenzie R. Ao r |¢j\ Baﬁ";ﬁ Green[?nd
o DR\ SO N S Arctic Circle _ __"_ /) Fares plsnd i ol
Basin Sy q
YuknnL{Greka%em Sauthampmn e h A, wj ?;Eé
ITerritory 1\ Northwest — ——_ Island J = L L‘Jh Iqalmt 2 *
Yukon Territories Nunavut ™% e o fy iy & D Godthab
b aRiver Yellowkniféy: [ Q’f%y ‘{‘*6“
nganWhltehor >Great Slave n 5‘%.
\V = A ] i Ca a'da' ‘ Labrador Sea
Lake
| : ewfoundland
Ala.ska. 4 British Athabascp Churchill Magieops Hudson Bay Labsa‘ldor
(U.S.)/ “\I.Cnlumbia Alberta R“"G'e" | Lake b _— L
ueen Fraser |Edmontor, |I Wrr}pipeg James | eec -
C Uf‘:ﬂttﬁ% Rivero 4 - Saskatchewan Bﬂy -~ N w‘!\mﬁ f,:’
islands ‘\Ca_lgar‘y‘i Reginal MWinni Eruniw_ick ' S/
Vﬁg%);dver ‘ancouve | '| ,,' NIPeg _ Ontario St. Lawrence i S~ /
VictorisBS Lake’ T Quebe \l"er = PEl el
W Manitoba t}tawa X /‘ﬁ St. foHn's
800 mi Lakes . _,_;/ Fredericton ~Scotia
mi Montreal Charlottetown
800 km Toronto Ha"fa"

Pacific Ocean

United States

of America

Atlantic Ocean

Teachers’ salary in
BC increases if
they earn an M.Ed.

Few teachers can
quit their jobs to
pursue an M.Ed.

Many teachers live
far from UBC.

Traffic in the Lower
Mainland is very
heavy.
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We Turned to Online

earning in early 1990s

v
THE UNIVERSITY OF BRITISH COLUMBIA

Vancouver Campus

Master of Educational Technology

COVID-19 Update  Welcome  Programs |V People | Prospective Students | v Current Students |~ MET Communiy  FAQs

MET - International Online Graduate Program

Collaborate | Innovate | Create

The Master of Educational Technology (MET) program educates professionals in the use and impact of digital
learning technologies. This fully online graduate program provides a unique opportunity for our students to study
and engage in:

= Technology-supported instruction

= Planning and management of learning technologies and eLearning

= Design and development of digital learning technologies and environments

= Digital literacy and digital culture in formal and informal learning contexts

MET faculty work on the leading edge of curriculum design and technology integration, digital culture, youth

rultiira dioital literanr gaming and intarfara dacion Miir rAlircac svamines digital learning and Fultors from 2 wida 13
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https://met.ubc.ca/?gclid=EAIaIQobChMIooaq-cev6QIVbx-tBh0CZwZrEAAYASAAEgLyI_D_BwE

Motivation: New times, new
learning opportunities

Teachers wanted M.Ed.
(Pay-rate increase, Pro-D,
community, etc.)

Access to University was
geographically difficult

Online M.Ed.
@ UBC

Teachers couldn’t stop
teaching to pursue M.Ed.
- part time

Teachers have to
experience innovation to
promote it
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Examples of Innovative
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ine Grad Programs

THE UNIVERSITY OF BRITISH COLUMBIA

Vancouver Campus

1. Master of Museum ; o

° Quick Info:
ucation omtne 005 | o (10% i
Length: 2 years + 1 term, part-tme
° The Master f Museum Eaucation s 3 unlque graguate degree program ¢

MMEd | Master of Museum Education viEsS

Format: Blended: Online & In

° program. e th recen publction ofsome o he
esearch nformingthe Practice of Museum Eductors: Diverse
Audences. Challnging Topcs and Reflectie Prais.
. . . A5 museums contemplae new Foes wiin society il be incumbent o beamnounced

focusing on the study of education and learning that accurs in
museums and other Informal learning contexts (such as
science centres,parks,historic site, etc.). This program draws together

Museum professionals, educators and those with an Interest i using

person
Location: UBC Vancouver/Off

it goleris.

community to support teaching and learning to further their Curriculum and Pedagogy

he
THE UNIVERSITY OF BRITISH :hmmgmds:homs"p.vvound museums as sites of education and

BC
.W' = learning
Vancouver Campus * For ks o o g e oty St i

Closed

Info Sessions:

Upon museum professionals, and particulariy museum educators, to become catalysts for

erent ways of thinking about the

Education

« Post-secondary science instructors
* Science educators in informal settings
° ° ° ° « Any educator with an interest in science education

educational roles and potentials of museums and other Informal learning sies, teaching and learning In museurn settings as
well as exploring new relationships between museums and t  communty.

v f

s

MEd in Science Education

C|
=
la}

THE UNIVERSITY OF BRITISH COLUMBIA

\ll
3

The Master of Education in Science Education is ideal for educators with

Vancouver Campus
a background o interest in science. This includes

« Secondary and elementary science teachers

Education

This graduate program offers students the opportunity to pursue a
wide range of research and professional interests in the field of STEM
education. with the emphasis on science education

MEd in Mathematics Education

Through the pursuit of student individual and collective interests,
graduate students will develop and enhance their knowledge and
practice of science education. Graduate students will be equipped to
advance the quality of education and assume leadership roles in the
feld.

This MEd in Mathematics Education Is a unique fully online graduate
program that explores approaches for constructing and living
mathematics curriculum that is responsive to place/land and connected
to community.

Upon completing the MEd in Science Education degree, students will be able to:

The program offers opportunities to study teaching and learning
mathematics in diverse community contexts including;

* Teaching and learning gardens

Cultural spaces

« Urban, rural and Indigenous communities

Artistic performances
« Inside and outside school classrooms

Family settings

Public spaces such as libraries, malls, community centres

Issues important to communities such as climate change, poverty, and social justice
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Master of Museum Education

MMEd

UBC THE UNIVERSITY OF BRITISH COLUMEBIA

Vancouver Campus

ULTY PROG

OPEN LEARNING | %

Online (90%) | In Person (10%)

The Master of Museum Education is a unique graduate degree program
focusing on the study of education and learning that occurs in
museums and other informal learning contexts (such as. art galleries,
science centres, parks, historic sites, etc.). This program draws together
Museum professionals, educators and those with an interest in using
the community to support teaching and learning to further their
thinking and scholarship around museums as sites of education and
learning.

s For examples of the exciting research conducted by students in this
program, see the recent publication of some of their work in
Research Informing the Practice of Museum Educators: Diverse

Audiences, Challenging Topics and Reflective Praxis.

As museums contemplate new roles within society it will be incumbent

YIRS

Quick Info:

Start Date: September 2020
Length: 2 years + 1 term, part-time
Format: Blended: Online & In
Person

Location: UBC Vancouver/Off-
Campus

Department: Department of
Curriculum and Pedagogy

Closed

Info Sessions:

to be announced

upon museum professionals, and particularly museum educators. to become catalysts for different ways of thinking about the

educational roles and potentials of museumns and other informal learning sites, teaching and learning in museum settings as View the recorded session from
. i AT R 9L

well as exploring new relationships between museums and the broader community. January 16,2020

https://pdce.educ.ubc.ca/mmed/
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M.Ed. In Science Education

UBC THE UNIVERSITY OF BRITISH COLUMBIA

5

Vancouver Campus

MEd in Science Education

The Master of Education in Science Education is ideal for educators with
a background or interest in science. This includes:

* Secondary and elementary science teachers

* Post-secondary science instructors

* Science educators in informal settings

* Any educator with an interest in science education

This graduate program offers students the opportunity to pursue a
wide range of research and professional interests in the field of STEM
education, with the emphasis on science education.

Through the pursuit of student individual and collective interests,
graduate students will develop and enhance their knowledge and
practice of science education. Graduate students will be equipped to
advance the quality of education and assume leadership roles in the
field.

L

Quick Info:

Start Date: September 2020
Length: 2 years + 1 term | part-time
Format: 100% Online

Location: off-compus

Department: Department of
Curriculum and Pedagogy

March 2, 2020

Info Sessions:

to be announced

View the recorded session from
January 23, 2020

Upon completing the MEd in Science Education degree, students will be able to:

https://pdce.educ.ubc.ca/med science/

Contacts:

Pr Rauid Andarenn

17
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1.

3

swnh -~

ok wh -~

Research on Teachers In

MEd in Science Education

Motivators to apply: 2. Teacher expectations:
Pro-D 1. Increased awareness of teaching tools
Pro Qualification 2. Increased science knowledge
Ease of access 3. Broader understanding of STEM education research
Interest in STEM 4. High-level learning experiences
5. Community of practice

. Teachers’ anxieties:

Time management
Workload

Knowledge of technology
Academic writing skills
Research knowledge
Content Knowledge

4. Strategies employed to succeed in M.Ed.

Familiarization

Time management plan

Self-organization

Self awareness

The role of colleagues and supportive others

LN~
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Challenges & Opportunities

. How do we make the sequence of courses meaningful — research-
practice balance?

. How do we make courses less predictable?

. How do we manage time as instructors and help students?

. How do we choose what technology to use, when and how to use it?
. How do we create cohorts that work well together?

. The cohorts are iterative, so we learn from each cohort?

. How do we support faculty members in learning to teach online?

19
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Challenges & Opportunities

Research opportunities: \
’ y l W
a) How do teachers learn in an online environment?
b) How do teachers transform through the experience of online
pedagogy?
c) How does this transformation influence their own teaching?

How do we support faculty members to embrace technology?
How do we promote online learning and not emergency remote
teaching?

20
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5 Additional Resources

Yifat Ben-David Kofikant

[ragana Martinovic

-

Marina Milner-Bolotin  Editors

STEM Teachers
‘and Teaching in

the Digital Era

Professional Expectations and
Advancement in the 21° Century
Schoals

i | f"-|:lri||.|-_'l-:'r

~ | « Milner-Bolotin, M. (2016). Rethinking technology-

enhanced physics teacher education: From theory to
practice. Canadian Journal of Science, Mathematics
and Technology Education, 16(3), 284-295.
doi:10.1080/14926156.2015.1119334

Milner-Bolotin, M. (2019). Technology as a catalyst for
21st century STEM teacher education. In S. Yu, H. M.
Niemi, & J. Mason (Eds.), Shaping Future Schools with
Digital Technology: An International Handbook (pp.
179-199). Switzerland: Springer.

Milner-Bolotin, M. (2018). Nurturing creativity in future
mathematics teachers through embracing technology
and failure. In V. Freiman & J. Tassell (Eds.), Creativity
and Technology in Math Education (pp. 251-278).
Cham, Switzerland: Springer.




5 Silver Lining of the Pandemic




BC THE UNIVERSITY OF BRITISH COLUMBIA

Vancouver Campus

Faculty of Education

STEM 2021 Conference

Conference Theme v  Program Registration

STEM

Travel & Accomodations ¥  Sponsorship

STEM

’f‘ 2021 JULY 15-17

VANCOUVER
CANADA

http://stem2020.ubc.ca/

Changing the story http://stem2021.ubc.ca/

Welcome to the 6th International STEM in Education Conference
University of British Columbia, Vancouver, Canada



http://stem2020.ubc.ca/
http://stem2020.ubc.ca/

Dr. David Anderson

* Professor in Science Education

* Department of Curriculum & Pedagogy & ¥

* e-mail: david.anderson@ubc.ca

 Web site: https://edcp.educ.ubc.ca/faculty-

staff/david-anderson
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Dr. Marina Milner-Bolotin

 Associate Professor in Science Education

* Department of Curriculum & Pedagogy

* e-mail: marina.milner-bolotin@ubc.ca

 Web site: http://blogs.ubc.ca/mmilner/
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