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What is STEM?



Why STEM?

Source: Let’s Talk Science



STEM: a learning approach that can be used 
with ALL subjects, with ALL learners

STEM Learning: beyond 4 disciplines

(TDSB)

Source: STEAM Education, http://steamedu.com

Source: TDSB, 

http://steamedu.com


STEM in the LLC Context

Source:Together For 
Learning (2010)

Some metaphors for the school library learning 
commons might be: learning laboratory, idea 
factory, studio or even “great room: in the school 
and community. Build learning environments that support and nurture inquiry, 

experimentation, innovation, creativity and playing to learn. 
Leading Learning (2014)



Inquiry & Engineering (PBL)

Engineering Design ProcessModel of Inquiry



Growth mindset ...
● Challenges with STEM:

● perception of  STEM
● how students identify themselves

● Role School LLC plays in a student’s “STEM 
Identity” (School Librarians can be Crucial Partners in STEM, STEMWire July 10, 2013). 

● Building a culture of risk taking and freedom 
to make mistakes to develop critical thinking 
skills : “Fail Forward” thinking! (twitter-verse!)

● Carol Dweck and the power of YET!

https://www.ted.com/talks/carol_dweck_the_power_of_believing_that_you_can_improve
https://www.ted.com/talks/carol_dweck_the_power_of_believing_that_you_can_improve
https://twitter.com/alkinahan/status/689169877635088384


Inquiry and STEM/STEAM… a perfect fit in
 the Library Learning Commons!

● The power of the generalist -  supporting all curriculum areas 
(multi/inter/trans-disciplinary approaches)

● Collaboration with colleagues and students to Support STEM 
Thinking and build a positive “STEM Identity”

● Focus on Inquiry-Based learning - inquiry in all curriculum 
areas (inquiry instruction from guided to independent)

● Technology integration/transformation (student engagement)

● Co-learner stance - individual choice/risk-taking in learning 
(voice/choice)



STE(A)M at TDSB- What’s happening in our  
TDSB elementary/M.School LLCs?

Two different approaches to Making:

Raman Sarai: Westwood Middle School gr 6-8: MakerSpace

             Megan Linton: John A. Leslie , JK-8: Makerspace

Math and Collaboration @YOUR LLC
Mira Campbell F.H. Miller JK-6:



Westwood Middle School

Getting Started on the Makerspace…
An Evolving Experience

Ramandeep Sarai



The Middle School LLC 

● Enhancing the book exchange period with 
innovation, creation and play.

● Students rotate and try out various activities 
that promote critical thinking, problem 
solving, literacy skills, cooperative skills and 
more.



Rationale
“Adolescent learners may:
● be accustomed to receiving information quickly
● prefer multi-tasking
● prefer non-linear access to information
● engage in games, simulations, and role play
● engage in social interactions through a variety of 

technologies”

Adolescent Literacy Guide: A Professional Learning Resource for Literacy, Grades 7-12. N.p.: Ontario Ministry of Education, 2012. 
Print.



Adolescent: 

ACognitive Emotional Social 

● ability to think more 
about a variety of 
possibilities

● improved abstract 
thinking skills

●  to think more about 
thinking(metacognition)

● empathy for others
● emotional self-control

● personal identity
● social identity
● sense of independence
● strong relationships

Adolescent Literacy Guide: A Professional Learning Resource for Literacy, Grades 7-12. N.p.: Ontario Ministry of Education, 2012. Print.



Activities 
1. Word Nerd
2. Back to the Future
3. Build 
4. All the Good Apps Are Taken
5. Reading is Jawsome!
6. Create: Make Your Mark

Student Instructions 

https://docs.google.com/document/d/1hjh6I_mdoYU_zN-Ke6OtqRgO_I5Q24YaPhUnVX__gGY/edit?usp=sharing
https://docs.google.com/document/d/1hjh6I_mdoYU_zN-Ke6OtqRgO_I5Q24YaPhUnVX__gGY/edit?usp=sharing
https://docs.google.com/document/d/1hjh6I_mdoYU_zN-Ke6OtqRgO_I5Q24YaPhUnVX__gGY/edit?usp=sharing


Word Nerd
In small groups, students play literacy based 
board games:



Back to the Future
● Using old technology, students take apart old 

technology to see how it was built 
● You will need safety goggles, screwdrivers
● Most equipment are broken down computers 

from the school.
● Second hand stores are a good place for 

collecting old technology or ask for 
donations



Back to the Future



Build
● Students work with lego 
     to build or play Jenga



All The Good Apps Are Taken
● Students (in pairs) are 
     given an app to play with
● Students focus on the how 
      the app works and how it 
      could be useful for them in their learning
● Students discuss and if time share their 

creation with the class



Create: Make Your Mark
● Students use recycled materials that I have 

collected over time
● Students create or build anything they want



Reading is Jawesome
For students who love to read, they can look for 
a book to enjoy



T-L Role
During the makerspace times:
● Observing student interactions and conversations
● Questioning students

- What skills did you use for this activity?
            - How could use what you did in a class project or 

   assignment?
- What was challenging about this activity?

            - What did you like about this activity?



Reflection 
● Build in time for reflection, either written piece or as a 

class discussion
● APP reflection
● Reflection

“We had to use our collaboration skills to figure out how to 
work together to have the jenga pieces stay together.”
“It was fun to see how a computer is put together.”

https://docs.google.com/document/d/1eQFA0FV0H_eFp0w9r857Of6i7mj8-FlSNca3qAtVlio/edit?usp=sharing
https://docs.google.com/document/d/1eQFA0FV0H_eFp0w9r857Of6i7mj8-FlSNca3qAtVlio/edit?usp=sharing
https://docs.google.com/document/d/1_dmxvLUuCbxTHPX45K34WJKzZUoKBJi4hOcp1aldreM/edit?usp=sharing
https://docs.google.com/document/d/1_dmxvLUuCbxTHPX45K34WJKzZUoKBJi4hOcp1aldreM/edit?usp=sharing




Logistics
● Work with the classroom teacher to predetermine 

groups or decide during book exchanges 
● 50 minute periods every 2 weeks
● Open dialogue with staff and students for the rationale 

behind the makerspace
● Gathering materials
● Pop-up space (Storage options)
● Takes time to build the routine



Revisions
● Get student and teacher feedback to alter activities 
● Change up the centres or have specific tasks connected 

to books in the various centres
● Still a work in progress….

The Future:
3-D printing, minecraft, coding and more….



Contact Info
Ramandeep (Raman) Sarai: 
Email: ramandeep.sarai@tdsb.on.ca
Twitter: @RamanS23

mailto:ramandeep.sarai@tdsb.on.ca


John A. Leslie Public School
Our Journey Through the MakerSpace Age...

Megan Linton



The vision...
The idea for the JAL Innovation Lab came out of a 
desire to change the culture of the school; to 
embed creativity and problem solving throughout 
the curriculum. The iLab has become a learning hub 
for project based learning at the school, but 
innovation and the Maker/Hacker ethos is on 
display in classrooms throughout the school.



Computer Lab to MakerSpace



“Maker” in the classroom

Building/design 
Math ActivitiesUse of Technology

In Math and Science

Opportunities to 
Use Tools in 
Various Subjects



Innovation Lab
It starts with a problem...

Gr. 7
How do we get students of 
JAL/community to dispose 
of/recycle batteries safely?

Gr. 2/3
Various problems after seeing a remake of the 
“True Story of the Three Little Pigs” by R.H King 
STEM CLUB

Gr. 5 
Natural disasters occur all around 
the world. How can you create a 
structure to defy this force?



...with endless possibilities!



How does it work?
- Role as a TL - MaRS Discovery District to promote 

Entrepreneurial Thinking
- Partnering
- Scheduling
- Planning time
- How else do students get to come down?



Other projects...
-Community networking/outreach for 
supplies/donations
-Grade 2/3’s Working with STEM club at R.H. 
King
-Visitors for sharing/feedback 



Next Steps...
-Getting students to explicitly identify the 
connections between Math, Art and Science 
during STEM/STEAM based activities
-Increase class access to the space
-STEM kits to go
 



Contact Information
Twitter: @teachlinton
email: megan.linton@tdsb.on.ca



Mira Campbell

FH Miller Jr PS
#olasc16



Learning Goal

To strengthen students’ math 
communication & improve student 
achievement.



The Elementary LLC 

● Collaborative partnership with classroom 
teachers during Library periods

● Students (K-6) communicate and 
demonstrate their learning in math using 
iPads & Padlet

https://twitter.com/classdojo/status/529028831156649984


Making Math Thinking Visible

Video Trailer

https://drive.google.com/file/d/0B3DQZyCkDaFEMVdDelRzcXN2QjA/view?usp=sharing


Format
● Library Period (40-60 Minutes)

● Partnership between Classroom Teacher & TL

● 3-Part Math Lessons 

● Hands-On 

● Students work in groups using iPads & post on Padlet

● Choice given to students on how to communicate ideas



Planning
● Can be informal...not always joint prep time

● Used Google Docs to collaborate & plan

● Planned outside of instructional hours 

● Homeroom teachers support allowed for focused 

instruction in LLC



Model of Inquiry

Model of Inquiry

3-Part Math Lesson aligns with Inquiry

Collaborate
Identify

Select

Organize Present

Choice
Analyze



● Similar to online ‘live’ bulletin board 
● Easily accessible
● Collaborate in real time  
● Customizable
● Post comments with multimedia      
● Revisit work anytime 
● Easily shared 
● Provides assessment & activity data for teachers

Why Padlet?

Student Using 
QR Code to post 

on Padlet

Student Video 
Embedded in 

Padlet

Example of Padlet 
Export to PDF

https://drive.google.com/file/d/0B3DQZyCkDaFERlVGMUlDZ0JtUmM/view?usp=sharing


● Built-in Accessibility features to support student 

learning (e.g., microphone; speech)

● Camera/Video to capture & record thinking

● Apps like Skitch           & Explain Everything

● Padlet app makes it easy for work to be directly 

uploaded 

● Student engagement

Why iPads?

https://evernote.com/skitch/
http://explaineverything.com/


Making Thinking Visible...

The Impact on Student Learning

● Ongoing documentation 
● Multiple ways to demonstrate learning 
● Technology allows for all students to participate
● Creates an authentic record of the learning
● Self/peer descriptive feedback

Engagement



Evidence of Learning
Students Choose How They
Demonstrate Own Understanding

Students Annotate Photographs 
of their Work to Show Thinking

Peer 
Assessment 
using “Glow & 
Grow”        

Students 
Improve Math 
Vocabulary By 
Presenting

Students Use Manipulatives to 
Solve Problems

http://miller.padlet.org/campbell/circle


FH Miller Padlets
Snapshot: K-6



Grade 2/3 Pictures in Math
Ms. Narayan’s Class

Sample
Minds On

http://miller.padlet.org/campbell/pictures


Kindergarten - Measurement 
Ms. Chow’s Class

http://miller.padlet.org/campbell/ordering


Measurement
Courtney Smyth’s Kinder Class

Chalkfarm

http://padlet.com/ms_smyth/n8ldw22zlk80


Kindergarten - 3D Talking Shapes 
Ms. Chow’s Class

http://miller.padlet.org/campbell/talking3Dshapes


Kindergarten - Estimation
Ms. Palmer’s Class

http://miller.padlet.org/campbell/snakes


Kindergarten -3D Shapes
Ms. Palmer’s Class

http://miller.padlet.org/campbell/3DFigures


Grade 1 - 3D Solids 
Ms. Foster’s Class

http://miller.padlet.org/campbell/label3Dshapes


 

Grade 2/3 - Graphing
Ms. Narayan’s Class

http://miller.padlet.org/campbell/circle


 

Grade 2/3 - Money Problem Solving
Ms. Narayan’s ClassMath & Literacy

Image Source: Alexander, Who Used to Be Rich Last Sunday by Judith Viorst ©1978

http://miller.padlet.org/campbell/alexander


“A padlet is for learning your mistakes 
and fixing you mistakes and when you 
have a question like the padlet you can 
finish it fast.”   ~ Eyob

“Something that we put 
online so people can see it.”

                  ~ Gianna 

“It is something that you use to do 
math and check work that you did 
and put work in groups.”  ~ Haylee

“Padlet is we're you post work 
that you did because so we can 
look at it again and again.” ~ Izabela                     

What is Padlet?
According to Students….

“Padlet is waer we post awer aster.” 
                                  ~ Rianna

“Because we post all our answers and share 
them as a class and see who gets the right 
answer.”   ~ Iro

https://drive.google.com/open?id=0B3DQZyCkDaFEdGVjWWs0QUFUN3M


Reflections...

● Improved student math 
communication

● Students engagement high
● All learners can participate 
● Transfer math skills & apply in 

new context
● Demonstrated the importance of 

continuous learning to students

● Investment of Time
● Managing varying levels of 

teacher experience & 
commitment

● Lessons can extend over 
several periods 

● Co-Planning
● Technical difficulties

Successes  Challenges



Student Quote
“When we had two teachers we got more 
help and it was easier because one teacher 
knew one thing and the other teacher knew 
other things.” You [Ms. Campbell] knew 
more about ipads and chromebooks and Ms. 
Gutierrez knew more about the math. So 
both of you when you were helping us it was 
really neat how you could work together to 
make our project better.”     ~Veronica Grade 4



Contact Information

@CampbellMira

Email: Mira.Campbell@tdsb.on.ca

More Padlets: bit.ly/visiblemaththinking

http://bit.ly/visiblemaththinking


Padlet: A Quick How To...

21 3 4

65



Feedback Padlet
7 8

9



Feedback Padlet

Add Questions or 
Comments Here

miller.padlet.org/campbell/fullsteamahead

http://miller.padlet.org/campbell/fullsteamahead


What next… 

1. What are you already doing that fits with STEM?

2. What is one STEM idea you would like to try? 
 
3. Who might be a “STEM partner” at your school or 

in your community? 



Resources
● Stem in Action
● Hour of Code
● Lit Bit 4All @alkinahan
● Laura Fleming @NMHS_lms Worlds of Learning
● Twitter lists created by Lisa Dempster TDSB STEM
● Makerspace Reflections by Diana Rendina @DianaLRendina
● Diane Rendina’s Makerspace Resources
● A year with a 3D printer by Laura Taalman @mathgrrl
● Melanie Barker @indieschoollib Indie School Librarian
● Love the Learning @LisaJDempster
● The Journey from Library to Learning Commons
● Make It @your library
● If you let them build it, they will learn Laura Fleming 

A fleeting thought from 
Diana Rendina:

http://stemaction.edublogs.org/
http://stemaction.edublogs.org/
http://hourofcode.com/ca
http://hourofcode.com/ca
https://twitter.com/alkinahan/status/689169877635088384
https://twitter.com/nmhs_lms
http://worlds-of-learning.com/
https://twitter.com/LisaJDempster/lists/stem
http://renovatedlearning.com/2014/05/28/makerspace-reflections/
http://renovatedlearning.com/author/dianalrendina/
https://twitter.com/DianaLRendina
http://renovatedlearning.com/2014/05/28/makerspace-reflections/
http://renovatedlearning.com/makerspace-resources/
http://makerhome.blogspot.ca/2014_08_26_archive.html
https://twitter.com/mathgrrl
https://twitter.com/mathgrrl
http://makerhome.blogspot.ca/2014_08_26_archive.html
https://twitter.com/indieschoollib
http://indieschoollib.com/
http://lisajdempster.blogspot.ca/
https://twitter.com/LisaJDempster
http://lisajdempster.blogspot.ca/
http://risktolearn.blogspot.ca/2015/01/the-journey-from-library-to-learning.html
http://risktolearn.blogspot.ca/2015/01/the-journey-from-library-to-learning.html
http://www.makeitatyourlibrary.org/
http://www.makeitatyourlibrary.org/
http://worlds-of-learning.com/2014/03/24/if-you-let-them-build-it-they-will-learn/
http://worlds-of-learning.com/2014/03/24/if-you-let-them-build-it-they-will-learn/
http://indieschoollib.com/blog/tag/makerspaces/


Resources .../2
● A Librarian’s Guide to Makerspaces: 16 Resources
● Shared doc: Schools with flexible spaces (Makerspaces)
● Worlds of Making by Laura Fleming
● Pinterest Canes Media
● Pinterest Sue Ellen Greer
● STEM Bibliography (Picture Books for JK - 8)
● Picture Books to use with STEM
● STEM and Aboriginal Students: T.D.S.B Professional Library bibliography
● STEM and Special Education Bibliography T.D.S.B Professional Library 

bibliography
● Cybrary Man's Makerspaces #MakerEd sources 
● Making SySTEMic Change by Laura Fleming
● Five  STEM Tools for any subject
● 20-Time In Education Inspire. Create. Innovate.
●

http://oedb.org/ilibrarian/a-librarians-guide-to-makerspaces/
http://oedb.org/ilibrarian/a-librarians-guide-to-makerspaces/
http://k12makers.org/list-of-makerspaces/
http://k12makers.org/list-of-makerspaces/
http://www.amazon.com/Worlds-Making-Practices-Establishing-Makerspace/dp/1483382826/ref=sr_1_1?ie=UTF8&qid=1421942683&sr=8-1&keywords=laura+fleming+worlds+of+making&pebp=1421942735110&peasin=1483382826
http://www.amazon.com/Worlds-Making-Practices-Establishing-Makerspace/dp/1483382826/ref=sr_1_1?ie=UTF8&qid=1421942683&sr=8-1&keywords=laura+fleming+worlds+of+making&pebp=1421942735110&peasin=1483382826
http://www.pinterest.com/canesmedia/makerspaces/
http://www.pinterest.com/canesmedia/makerspaces/
http://www.pinterest.com/sueellengreer/makerspace/
http://www.pinterest.com/sueellengreer/makerspace/
http://goo.gl/zsRQfz
http://goo.gl/zsRQfz
https://docs.google.com/document/d/1h9DYf1yNOHuQuPWF2qrnPt_r7ZfIB8h1poEM75mevDo/edit?usp=sharing
https://docs.google.com/document/d/1h9DYf1yNOHuQuPWF2qrnPt_r7ZfIB8h1poEM75mevDo/edit?usp=sharing
https://drive.google.com/a/tdsb.on.ca/file/d/0B7PlhcJS2lT9WVgyYUlzUk1Tem8/view?usp=sharing
https://drive.google.com/a/tdsb.on.ca/file/d/0B7PlhcJS2lT9WVgyYUlzUk1Tem8/view?usp=sharing
https://drive.google.com/a/tdsb.on.ca/file/d/0B7PlhcJS2lT9VEkxLWRib3htUFE/view?usp=sharing
http://cybraryman.com/makerspaces.html
http://cybraryman.com/makerspaces.html
http://cybraryman.com/makerspaces.html
http://corwin-connect.com/2015/01/making-systemic-change-2/
http://corwin-connect.com/2015/01/making-systemic-change-2/
https://www.iste.org/explore/articleDetail?articleid=168&category=Toolbox&article=5-STEM-tools-you-can-use-for-any-subject
https://www.iste.org/explore/articleDetail?articleid=168&category=Toolbox&article=5-STEM-tools-you-can-use-for-any-subject
http://www.20timeineducation.com/
http://www.20timeineducation.com/


1. Clark, M. Libraries & makerspaces: A revolution? Technology & Social Change Group, 
University of Washington Information School. June 13, 2004.

2. Lodoya, Hetali. School librarians can be crucial partners in STEM July 10, 2013.
3. Kurti,R. Steven, Debby L. Kurti, Laura Fleming. The Philosophy of Educational 

Makerspaces Part 1 reprinted from the June 2014 issue of Teacher Librarian
4. 20-Time In Education Inspire. Create. Innovate.
5. STEM for All. Educational Leadership. Dec2014-Jan2015.
6. Vasquez, Jo Anne. C Sneider, M Comer. STEM Lesson Essentials, grades 3 - 8. 

Heinemann, 2013.
7. School Librarians can be crucial partners in STEM
8. Failure Reports: A How-To Guide
9. Hatch, M. The maker movement manifesto: Rules for innovation in the new world of 

crafters, hackers and tinkerers.  McGraw-Hill, 2014.
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https://failforward.org/wp-content/uploads/2013/02/Failure-Reports-A-How-To-Guide2.pdf


    Resources

Mira Campbell



Lesson Plan Resources

Grade 2/3 Money Literacy 
Lesson Plan

Kindergarten Measurement 
Lesson Plan

http://bit.ly/1R2uquu
http://bit.ly/1LslMDR


Assessment Samples



Assessment Samples



Learn More about Padlet
Learn More….

Check out the Padlet Blog 
for Amazing Ideas!

FAQ’s
Padlet Junction

@padlet
*There is a free version & paid version of Padlet.

http://blog.padlet.com/2013/03/how-to-use-padletcom-in-classroo.html
http://blog.padlet.com/
http://jn.padlet.com/
http://jn.padlet.com/
http://jn.padlet.com/
http://jn.padlet.com/


Skitch
Features:

● Communicate & collaborate 
ideas

● Mark-up photos with arrows & 
words

● Available across platforms 
(iPad, Computer & Phone)

iPad Tutorial

https://evernote.com/skitch/guide/ios/
https://evernote.com/skitch/guide/ios/
https://evernote.com/skitch/


Explain Everything Tutorial

* There has been an update since this tutorial was created. The basic features icons look 
different but operate the same way. 

Basic 
Features

https://drive.google.com/file/d/0B3DQZyCkDaFEUGZoRjZJcDcwbFE/view?usp=sharing
http://explaineverything.com/


Recommended Books

Success Criteria for Mathematical Discourse 
& Samples of Effective Questioning

Great Math Resource

http://www.pearsoncanadaschool.com/index.cfm?locator=PS1oC9
http://www.pearsoncanadaschool.com/index.cfm?locator=PS1oC9
http://www.pearsoncanadaschool.com/index.cfm?locator=PS1oC9
http://www.chapters.indigo.ca/en-ca/books/math-dictionary/9780756651947-item.html?ikwid=math+dictionary+DK&ikwsec=Home&ikwidx=1

