
 

 

 

 
 

Overview Document 

The Trans-Canadian Research & Environmental Education (TREE) program is an opportunity for students 

from across Canada to be part of national research conducted by the Mistik Askîwin Dendrochronology 

Laboratory (MAD Lab) and the Canadian Light Source (CLS) to examine the environmental impact on 

trembling aspen trees. Participation in this citizen science helps to expand our knowledge of environmental 

issues. The MAD Lab (studying tree growth) and the CLS (studying chemistry) are able to look at tree 

cores, specifically the chemistry of tree rings, and connect that information to a student-developed timeline 

of environmental events from the area samples were taken. Resources connecting to STEM, social studies, 

and Indigenous perspectives help students learn about the life of trees, nutrients in soil, how to connect to 

their community, and how to apply that knowledge in deciphering data from our labs. Data from all samples 

is uploaded to our database and made available for all. The TREE program takes an interdisciplinary 

approach and can be adapted to meet Canadian curriculum outcomes in Grades 6 to 12.  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

This is an example of the data produced 
from a tree core that has been analyzed by 

our labs. The top three graphs show 
changes in 3 elements of interest while the 

bottom graph shows how the ring width 
changes over time, reflecting tree growth. 
By comparing these graphs, students and 
researchers can make connections. Does 
the decline in tree ring width after 1995 

have something to do with the slight 
increases in copper, nickel, and iron?  

What was happening in the area at this 
time? Why do these elements continue to 
increase and the ring width decreases as 

the tree ages? The TREE program suggests 
answers to these questions. 

https://tree.lightsource.ca/
http://www.madlabsk.ca/
http://www.madlabsk.ca/
https://www.lightsource.ca/
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Contact Info 

TREE Website: https://tree.lightsource.ca 

MAD Lab 

Website: http://www.madlabsk.ca/ 

Phone: (306) 966-1298 

Email: colin.laroque@usask.ca 

Canadian Light Source Education Team 

Website: https://www.lightsource.ca/education 

Phone: (306) 657-3525 

Email: education@lightsource.ca 

 

  

https://tree.lightsource.ca/
http://www.madlabsk.ca/
http://www.madlabsk.ca/
mailto:colin.laroque@usask.ca
https://www.lightsource.ca/education
mailto:education@lightsource.ca
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Introduction & Background  

The TREE program is a partnership between scientific research led by the MAD Lab and science education 

led by the CLS Education Team. Both institutions are on the University of Saskatchewan campus in 

Saskatoon, SK located on Treaty Six land in the traditional territories of the Nêhiyawak (Cree); 

Anishinabek; Lakota, Dakota, and Nakota Nations; and the homeland of the Métis. As educators, we respect 

Indigenous Ways of Knowing and oral traditions. We dedicate ourselves to moving forward in the spirit of 

partnership, reconciliation, and collaboration.  

Why TREE? 

From a scientific perspective, trembling aspen (Populus tremuloides) are a species of tree that is abundant 

throughout most of Canada. They also tolerate, even thrive, with much higher levels of toxins in their soil 

than most other species of trees and can potentially be used to remediate contaminated sites. The MAD Lab 

is interested in researching: what toxins are present in trembling aspen and how much these trees can 

tolerate and still thrive; if location or geography affect the accumulation of toxins; and if these factors can 

be related to climactic or human events in the time span of the tree. With CLS, both labs are interested in 

developing new ways to apply spectroscopy (synchrotron techniques) to dendrochronology (tree ring 

studies) research and together, team members from each lab form the Research Team.  

To validate the technique and conduct such research, many geographically diverse samples are required 

from across the country. Your class can contribute to this citizen science project and in return, your data 

and a report is sent back to you. What was happening with your trembling aspen and soil throughout the 

years? These are questions your students can start to explore. All data is also uploaded to our growing 

database and your students can compare to schools from across the country.  

Who Are We? 

MAD Lab 

The science research for the TREE program is led by Dr. Colin Laroque (image right), Director of MAD 

Lab and professor in Soil Science as well as with the School of Environment and Sustainability, both at the 

University of Saskatchewan. Colin is registered Saskatchewan Métis and shares his knowledge of trees 

through his ongoing research and conversations with trees. Check out his interview with the Climate Atlas 

of Canada where he speaks more on his unique perspective as a Métis scholar: 

https://climateatlas.ca/video/elders-forest  

Working with Colin are several undergraduate and graduate members of the MAD Lab Team who look to 

understand the world around them by examining the information provided from trees and their environment. 

MAD Lab students who have contributed to this program include: Zach Person, Teagan Lubiniecki, and 

Chloe Canning. 

CLS 

The education side of the TREE program is led by Tracy Walker, the CLS Education Programs Lead. She 

has been involved in education with pre-kindergarten learners through the elementary, high school, and 

university levels of formal education to informal science education programs at CLS, and acquired a 

Master’s degree in Education, Curriculum Studies. She, along with her team, have developed programs at 

the CLS for professional development for fellow educators, high school students, post-secondary students, 

and colleagues at synchrotrons in Canada and around the world. 

Working with Tracy to bring TREE to life are several members of the CLS Team. CLS Staff include: Anna-

Maria Boechler, Dr. David Muir. CLS Students who have contributed to this program include: Cooper 

Skjeie, Tylor Sové, Jesse Parenteau, and Noah Dick. Past CLS staff include: Bernie Petit and Amanda 

Pfeiffer. 

https://climateatlas.ca/video/elders-forest
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Indigenous Language and Traditional Knowledge Contributors 

**We are currently reviewing our Indigenous content and have taken it down. We aim to create more 

meaningful and appropriate content. We have developed an Indigenous Engagement Starting Points 

Resource for teachers/students looking to connect to Indigenous Groups as a starting point.** 

Throughout the TREE program, there was reference to various Indigenous languages and Indigenous 

Knowledge across present-day Canada. We appreciate the initial work of Cooper Skjeie when this project 

began and we continue to build relationship with ongoing program development. We acknowledge 

Indigenous language support from Kato Carriere (Cree-Métis) of Cumberland House, SK and Theresa 

Toulejour (Dene-Métis) of La Loche, SK. We are grateful to Elder Stewart Prosper of One Arrow First 

Nation for sharing his experiences and advice with us.  

What are the Classroom Connections? 

From an educational perspective, tracking effects on trees over time provides a wealth of opportunity for 

student learning. The TREE program connects with curriculum across several subject areas and grade 

levels. Although science is at the core of the TREE program’s educational agenda, concepts and broad 

questions connect to Social Studies, Indigenous Perspectives, English Language Arts, Mathematics, and 

Art, are included. TREE provides an interdisciplinary learning experience for students as they investigate 

trees and how they grow including nutrient cycles and cells; the effects of environmental conditions and 

the climate on soils and trees; economic and industrial history of their community related to the timeline of 

tree growth; tips to engage with your local community knowledge related the trees, history, and the 

environment; chemistry analysis and graphing as it relates to their data; and many more possibilities for 

expanding knowledge. This content is shared in modules on each of the topics (all of which are at the 

disposal of the educator to use), lesson plans, activities, and videos to help support student learning. If have 

any feedback regarding curricular outcomes you met with your class in your engagement with the TREE 

program, we would love to hear it! Please fill out our short Feedback Forms. Such feedback will serve as 

testimony to the range of this program and enable us to deepen the base of future editions of TREE. 

How to Bring TREE to Your Class? 

Educators are encouraged to apply their knowledge and adapt the content of the TREE program to meet 

any curricular outcomes fit for their jurisdiction. As an example, we have outlined how TREE can fit 

specifically into Grade 8 curriculums across Canada which you can access on this web page. We also 

recognize that participation may look different for each class, depending on the level of engagement you 

are aiming for and the timeframe you have. We encourage you to check out our TREE Teacher Inquiry 

Guide, which provides ideas on how to facilitate TREE as an inquiry project in your class and our TREE 

Sampling Guide, which provides all the instructions needed to just collect the samples and complete the 

timeline for participating in the citizen science aspect of TREE. We also have Supplemental Resources that 

can extend your students’ learning and include lessons for you to adapt. The CLS Education Team is also 

happy to connect if you would like to explore more on how to bring TREE to your class.  

What is the Cost? 

Using equipment provided by the Research Team, students collect trembling aspen tree cores and soil 

samples as well as construct a timeline with information about the 

environmental, industrial, human, and climate activities of the region of their 

tree. These are sent in to the Research Team and we cover the cost of shipping 

and receiving. There is no cost thanks to the support of the Natural Sciences and 

Engineering Research Council of Canada (NSERC) PromoScience grant.  

 Participation is open all school year and be sure to check out our calendar online, as there are certain times 

of the school year, where we cannot provide a quick turnaround for data, as CLS enters a maintenance 

period. Need to know more? Please email the CLS Education Team and we would be happy to help! 

 

https://bit.ly/3eENsyn
https://bit.ly/3eENsyn
https://tree.lightsource.ca/about/feedback
https://tree.lightsource.ca/teaching-resources/curriculum-connections
https://bit.ly/3Lme0QO
https://bit.ly/3Lme0QO
https://bit.ly/3qMbAld
https://bit.ly/3qMbAld
https://tree.lightsource.ca/registration/calendar
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How the Program Works 

Listed below is a general outline of activities for participating in TREE. Remember that learning material 

is selected by the teacher/educator, there are options depending on your class timeframe, all of our resources 

are online on the TREE website, and data from the samples is made publicly available.  

• Learning material and data is available for teacher or student access as needed for your schedule 

• Teacher completes the registration form to access a sample collection kit 

• CLS Education Team member contacts teacher and a TREE kit is booked 

• Class is sent a kit with tools for sample collection 

• Students research events in the sampling area and create a detailed timeline* of all events that 

might impact tree growth (i.e. natural/environmental, industry, human, and climate events) 

• Students collect samples from trembling aspen and nearby soil from sampling area  

• Samples, sample form, and the timeline (electronic version preferred but printed version 

acceptable) are sent to the CLS and the MAD Lab for data analysis 

• Data is shared with students and teacher once processing is complete - this timeframe is 

unpredictable - a report is provided as it becomes available 

• Data from samples is shared with the citizen science database 

• Students analyze and can compare their results with other classes across Canada 

*Note that it will take time to complete the timeline. We encourage you to check out our timeline resources 

(such as our Creating a Timeline Lesson) and plan accordingly.  

How to Register 

To coordinate the mailout of the equipment required for sample collection, please fill out our Registration 

Form online or connect with CLS Education Team (contact info below).  

The TREE Kit containing the equipment, the samples of tree core & soil (accompanied by the Sample 

Form), and a timeline of environmental events are required for participation and are to be sent to the 

address below (electronic versions preferred but print accepted). 

The TREE Kit will be mailed out in a cardboard box and we ask that you mail the Kit back in the box, to 

help save on shipping. Don’t worry though, as there is no cost to participating! A Return Label will be 

included with the box when it is initially mailed out to you. When you are ready to send the Kit back with 

the samples, you use the Return Label and drop it off at the courier service used to ship the kit to you.  

If courier does not reach your community, we do have reimbursement options for shipping the Kit through 

Canada Post. Please keep your receipt and connect to the CLS Education staff member handling your Kit 

for more instructions.  

If you have any questions, feel free to email or call the CLS Education Team. 

Return Address: 

Education Team 

Canadian Light Source Inc 

44 Innovation Blvd 

Saskatoon, SK S7N 2V3 

Email: education@lightsouce.ca 

Phone: (306) 657-3525 

 

https://tree.lightsource.ca/
https://tree.lightsource.ca/teaching-resources/modules/module-2-local-context
https://bit.ly/3DdJggV
https://tree.lightsource.ca/registration
https://tree.lightsource.ca/registration
mailto:education@lightsouce.ca
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TREE Supplemental Resources 

Aside from our Teacher Inquiry Guide and our Sampling Guide, we have curated additional content that 

you can bring into your TREE experience to help support student learning and making sense of the data 

they will receive. Here we have outlined what you will find in our six TREE modules and the accompanying 

lesson plans. These modules are optional to view and can be accessed online and downloaded in PDF 

format. Wondering about curricular connections? Take a look at our curricular connections table, which 

showcases connections to Grade 8 curricula across Canada as an example.  

Including in these modules, are the instructions for sampling tree cores and soil, as well as information on 

how to create a timeline which is needed for the citizen science aspect of TREE. You can also view this 

information in a condensed form in our Sampling Guide. These modules also work well as background 

information if you chose to do an inquiry project route, which is described more in our Teacher Inquiry 

Guide. Do check out our instructional videos in English (some in French) on YouTube as well at: 

http://bit.ly/TREE_page. 

Module 1: Trees 

● Module 1 addresses all things tree, from learning general tree anatomy, to identifying 

healthy and unhealthy trembling aspen, to understanding their various growing cycles.  

o Section 1.1: Tree Anatomy & Functions  

o Section 1.2: Trembling Aspen 101  

o Section 1.3: Aspen Health 

o Section 1.4: The Water Cycle 

o Section 1.5: The Nutrient Cycle 

● Curricular Connections: Science (Biology, Chemistry, Physics), Math, Connecting with 

Indigenous Perspectives 

● Resources: What Makes Up an Aspen Lesson, When an Aspen Gets Sick Lesson, 

Transpiration in Action Activity, How to Identify Trembling Aspen Resource 

 

Module 2: Local Context 
● Module 2 addresses contextual information accompanying the samples, including site 

location and local history. This module encourages students to investigate knowledge of 

the sampling area, looking into various impacts, and provides instructions on how to 

create the timeline*. A condensed version of this information is found in the Sampling 

Guide, which is also printed and included in the TREE Kit. 

o Section 2.1: Investigating Impacts on the Sampling Area 

o Section 2.2: Creating a Timeline 

● Curricular Connections: Social Studies, Indigenous 

Studies, Science (Biology, Chemistry, Physics), 

English Language Arts 

● Resource: Creating a Timeline Lesson 

 

Module 3: Soil 
● Module 3 addresses all things soil, from identifying different soil horizons, to 

understanding the nutrient cycle of soil. 

o Section 3.1: Soil 101  

o Section 3.2: Soil Horizons 

o Section 3.3: The Nutrient Web 

*This timeline is essential 

information required for data 

interpretation & must be 

provided with the samples. 

https://tree.lightsource.ca/teaching-resources/curriculum-connections
https://bit.ly/3qMbAld
https://bit.ly/3Lme0QO
https://bit.ly/3Lme0QO
http://bit.ly/TREE_page
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● Curricular Connections: Science (Biology, Chemistry, Physics), Connecting with 

Indigenous Perspectives 

● Resource: A Dirty Crossword Lesson 

 

Module 4: Sampling 
● Module 4* identifies the pieces of equipment in the TREE kit, how to use them, what 

kind of samples are needed, how to label the samples, and how to collect the samples. A 

condensed version of sampling instructions is found in the Sampling Guide which is 

printed and included in the TREE Kit.  

o Section 4.1: What’s in the 

Sampling Kit? 

o Section 4.2: Collecting Samples 

● Curricular Connections: Science, Math, Art  

● Resources: Human or Tool: Who is More 

Accurate Lesson, Sample Form 

Instructions, Sample Form, Preparing to Sample Collect Checklist 

 

Module 5: Labs 
● Module 5 introduces the MAD Lab team members who are conducting a 

dendrochronological study and the CLS team members who are conducting an elemental 

analysis of the samples as well as providing educational support for the TREE program.  

o Section 5.1: Mistik Askîwin Dendrochronology Lab 

o Section 5.2: Canadian Light Source 

● Curricular Connections: Math, Science (Biology, Chemistry, Physics) 

 

Module 6: Data 
● Module 6 discusses the data you will receive from the MAD Lab and CLS, how to 

interpret the data, how this data connects to the provided timeline, and some ideas on 

what to do with this data.  

o Section 6.1: Dendrochronology 

o Section 6.2: X-ray Fluorescence 

o Section 6.3: Interpreting Data 

o Section 6.4: Your TREE Data 

● Curricular Connections: Math, Science (Biology, Chemistry, Physics) 

● Resources: Shrinking Tree Rings Lesson, Creating a Research Question and Hypothesis 

Resource 
 

 

*This module provides instructions to 

complete the TREE Sampling Form that 

must be completed by the teacher and 

students and provided with the samples. 


