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INTRODUCTION

The immersive video experiences on this webpage, https://emend.ualberta.ca/, provide concrete
examples and interactive investigation that teachers can use to teach the following essential

understandings:

1. Investigating the interactions of the physical world facilitates understandings that can be a basis
for discovery and innovation.

2. Examining the nature of science and scientific inquiry can help us appreciate the development of
knowledge about the natural world.

3. How can engaging in scientific inquiry enable us to produce evidence to support explanations of
scientific phenomena?

What to expect with 360 technology?

* Click and drag to look (pan) around.

* Test your speakers and turn up the volume as each virtual tour includes audio from the forest.

* For the second and third sections students will have an opportunity to explore independently or
in small groups from within the 360 tours. Providing tablets or smartphones will enhance your class
experience but, if not available, all tours can be explored together at the front of the class using
your SMARTboard.

*Note: Only tablets with a gyroscope will automatically pan around as students move. For other
devices, click or touch and drag to pan around.

*Click the back button to exit a hotspot when inside an interactive tour.

Preparing for this class presentation:

* If time allows introduce your students to the new terminology in the Vocabulary List at the
beginning of each section.

* Check out the EMEND website at https://emend.ualberta.ca/ to better understand the boreal
forest and the research happening there. This will help you guide student discussion on the
questions about the social and environmental contexts of science. EMEND is an excellent concrete
example to help your students understand these abstract concepts!

Using the Student Workbooks

* Before you begin, pass out the Student Workbooks and let them look over the Tour Map and the
the Icons they can be watching for in the videos.

* Your students will Demonstrate Understanding of the new ideas and concepts using their student
workbooks.

Competencies Covered In This Resource

“@- DID YOU KNOW?
’\) Y hi} Q EMEND stands for

Communication Personal Growth Problem Solving Critical Thinking Ecosystem-based
Management
e o ?}7 Emulating
Cultural and Global ~ Managing Information Creativity and Natural
Citizenship Innovation Disturbance




Guiding Question #1: Studying a natural landscape - what impacts do you observe?

Learning Objectives Competencies
covered in this
Students will: section
. . - '
*Experience the physical characteristics of the northern boreal forest. .‘O’_
*Demonstrate Critical Thinking in carefully observing the 360 aerial =
video of a boreal forest landscape, pulling out evidence of different Critical Thinking
human and natural disturbance.
*Manage Information when considering the patterns of wildfires and o

the pattern of a harvest block.
Managing Information

Materials:
*Projector/Smartboard equipped with speakers
*1 Workbook for each student
*Comic 1 on the screen
*Video 1: Aerial Landscape Introductory Video (2:27 minutes)
*Interactive Tour #1: Inside a Recent Fire

30 MINUTES

ENGAGE

Show the comic on the screen at the front of the class to prepare and hook students.

Comic 1: The Boreal Forest is a Busy Place

THE BOREAL FOREST IS A BUSY PLACE
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INTRODUCE

Provide students with context for the upcoming video using the script below or material that connects to the
classes prior knowledge.

EXPERIENCE

Turn your speakers on and view Video 1: Aerial Landscape Introductory Video.
What impacts do you observe on the boreal landscape?
Class discussion, fill in Question 1 and 2 of the worksheet.

EXPLORE

Now let’s go inside a recent forest fire.
View Interactive Tour #1: Inside a Recent Fire
All together as a class view and pan around the Interactive 360 photo taken inside a recent wild fire.

What do you notice?
Trees are standing, green shrubs growing back, woodpeckers are using the habitat

How long ago do you think this forest fire happened?
Answer: This footage was taken 3 years after this forest was burned.
If it were later, you would see more trees fallen down and new trees growing.

DEMONSTRATE UNDERSTANDING

Answer Question 2 in the Workbook - How might one of these impacts affect the organisms that live in the
forest?



Guiding Question #2: How do scientists conduct landscape scale studies?

Learning Objectives Competencies
covered in this
section
Students will:
*Consider their Personal Growth in thinking about something T
they would like to study.
-Demonstrate Critical Thinking and Managing Information in Personal Growth
thinking about where and how they would study their selected o

topic. ~O—
*Demonstrate Creativity & Innovation in solving the biggest 1
challenge their imaginary study would have. They will see

examples of creative study designs and innovative equipment o
being used at EMEND.

Critical :Fhinking

Managing Information

. 4

Creativity and
Innovation

Materials:

*Tablets and Projector/Smartboard

*1 Workbook for each student

*Comic 2 Onscreen

*Introductory Video 2: Intro to EMEND Research Video Slideshow
*Video 2: Research Sites 360 Video (3:49 minutes)

*Interactive Tour #2: Research at EMEND

30 MINUTES



ENGAGE

Show the comic on the screen at the front of the class to prepare and hook students.

Comic # 2: The Challenges of Field Research

THE CHALLENGES OF FIELD RESEARCH
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INTRODUCE

View Introductory Video 2: Intro to EMEND Research Video Slideshow at the front of the class.

Provide students with context for the upcoming video using the script below or material that connects to the
classes prior knowledge:

EXPERIENCE

Allow individual or groups of students to explore Video 2: Research Sites 360 Video on tablets.
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Provide the class with the following information:

DEMONSTRATE UNDERSTANDING

Go to your workbooks.

What other things could scientists at EMEND be studying?

If you were a scientist what would you like to study?

Would you study that in a lab or in the forest? What would be the biggest challenge in studying
what you chose?



EXPLORE

Allow students, individually or in groups, to explore Interactive Tour #2: Research at EMEND.

Share the following information with the students:

DEMONSTRATE UNDERSTANDING

Looking back at your answer to what you would like to study, what innovative technology or creative
technique could you use to overcome the challenge (or a different challenge) you identified?

Complete Question 6 in your Workbook.



Guiding Question #3: How are scientific findings about natural disturbance helping

transform forestry practices?

Competencies

Learning Objectives: covered in this
section
Students will:
* Explore the concepts of Cultural and Global Citizenship by e

learning about changes to industry practice and government
. : Cultural and Global
policy that balance current resource development with future Citizenship
resource sustainability (for development and environmental

values). ’\)

* Communicate orally with partners and in writing on their

worksheets using new vocabulary and synthesizing the new Communication

concept of retention.
* Manage Information and Problem Solve to determine which o
industry practices evolved from which scientific findings. Managing Information

E

Problem Solving

Materials:
*Tablets and Projector/Smartboard
+1 Student Workbook for each student
*Fire and Harvest Block Aerial Photos
*Interactive Tour #3: Harvest Block Emulating a Wildfire pattern
*Video 3 in 360: Helping Harvested Forests Grow Back Faster (3:35 minutes)

30 MINUTES
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Aerial Photos of Recent Harvest vs. Burned Forest

INTRODUCE

Provide students with context for the upcoming video using the script below or material that connects to the
classes prior knowledge.

Harvest blocks are planned to copy the patterns of natural wildfires. After cutting

down and marketing the timber, forestry companies invest in tree planting to help

the forest grow back (regenerate). Scientists research and monitor the survival and
growth of the planted seedlings and natural regeneration. Their findings help make new
recommendations for future harvest, land reclamation and forest regeneration programs.

Allow individual or groups of students to explore the 360 video tour called Video 3: Helping Harvested Forests
Grow Back Faster.

EXPLORE

Allow students, individually or in groups, to explore the Interactive Tour #3: Harvest Block Emulating a Wildfire
Pattern.



DEMONSTRATE UNDERSTANDING

What shape/pattern is this harvest block?

On the worksheet draw the approximate pattern of the harvest block you saw from the air. Label things like
clumped retention and dispersed retention.

How long ago do you think the harvest block you visited was harvested?
Answer: This footage was taken 1-2 years after this forest was harvested.

Have students read in partners or to the class:

The science at EMEND is directly linked to the activities and questions that industry and government
have. Planning research projects at EMEND involves attending to the practical and ethical implications of
science and technology for the sustainability of local and global communities. Some key findings from the
research project that are helping people work together to maintain the health of the boreal forest are:

*By leaving some living trees standing after harvesting (called retention), we can provide key habitat
for a range birds, insects and plants and make harvesting more similar to natural disturbance like
fire.

*Variation is critical for biodiversity. By creating harvest blocks with a range of shapes, sizes, and
levels of retention, we can better conserve the birds, insects and plants that live in this landscape
over time.

*By creating small ‘mounds’ of soil in the forest understory, we can increase the rate at which trees
grow and establish on harvested sites.

Discuss as a class:
How could we use science to help harvest timber more sustainably?

Complete Research Findings to Forest Harvest Best Practice matching activity in the workbook.

Social and Environmental Context of Science - this is your opportunity to discuss these questions from
curriculum

Discuss as a class how we can (choose one):
1. Use scientific information to identify and address issues in communities.
2. Make decisions informed by relevant and accurate scientific data.
3. Evaluate how the application of science and technology impacts environments and economies.
4. Explain how scientific and technological progress occurs in socio-cultural contexts.
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CONCLUSION

Conclude the lesson with these statements:

ACKNOWLEDGEMENTS

UNIVERSITY OF

P ALBERTA

PANVERCER

Thank you to: Alberta-Pacific Forest Industries Inc., Alpine Helicopters, Richard Caners, Zoltan
Domahidi, Jason Edwards, Caroline Franklin, Seung-Il Lee, Ellen Macdonald, Sonya Odsen, Jaime
Pinzon, Matthew Pyper, Jim Witiw and Mike Williamson from the Government of Alberta for
their invaluable help capturing and collecting the photos and videos in these tours.

" Vocabulary terms courtesy of, “Glossary of Forestry Terms”, Forestry Canada
http://cfs.nrcan.gc.ca/pubwarehouse/pdfs/2919.pdf
i Vocabulary terms courtesy of Wikipedia
https://en.wikipedia.org/wiki/Main_Page
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