UbD Science 7 — Ecosystem/Biodiversity Unit

Title of Unit Ecosystem/Biodiversity Grade Level 7
Curriculum Area Science Time Frame 30-35 hours

Developed B Laura DeCiantis
Identify Desired Results (Stage 1)

Unit Summary

In this unit, students explore biodiversity and ecosystems through investigations of their local ecosystem, as well as various regions
of the world where biodiversity is high. Students will discover how and why certain species interactions are crucial to the balance
of an ecosystem, and how maintaining higher levels of biodiversity is essential to life on Earth. They will learn about specific
threats to biodiversity, locally and worldwide, and how to manage them in different regions and cultures. Through a Mobile
Learning, Project-Based Learning experience, including interactions with peers and scientists living and working in various
locations, students will develop and present a Conservation Plan to address identified threats in a region of their choice that has
been designated as a “biodiversity hotspot.” Using a more focused lens, students will also create and present a Biodiversity PSA
that highlights a specific endangered or threatened species in their selected hotspot region. Beginning with this unit, students will be
conducting ongoing Biodiversity Labs that will continue throughout the school year, to observe, record, and assess changes in their
local ecosystem biodiversity. The information gathered through these labs and surveys will be used to create a year-end Living
News Report that will focus on conservation of the local biodiversity.

Cross-Curricular Connections: Social Studies and English Language Arts (ELA)

Understandings (Big Ideas) Essential Questions
Overarching Understandings Overarching Topical
= Biological diversity in ecosystems is essential to the = What is an ecosystem?
survival of all living things. — How do species become What types of living things
threatened or endangered? exist in your local
= Species can become threatened or endangered due to environment?
habitat loss or changes resulting from human actions
or natural forces. = V\_/ha't are _the threats. 0 = What is biodiversity? Why
biodiversity? What is a is it an i tant
‘biodiversity hotspot?’ 15 It an Importan
Y pot: characteristic of an
ecosystem?




= The extinction of one species has consequences for
the entire ecosystem due to the interconnectedness of
species.

= There are a number of conservation measures that
can be taken to slow or prevent the decline of
biodiversity or a species.

= How does the disappearance
of one species affect the larger
ecosystem?

= What are some actions that
humans might take to slow the
current rate of biodiversity
decline and extinction?

= How do human actions
impact the local ecosystem
and its biodiversity?

= What actions can kids do to
protect our local ecosystem
and its biodiversity?

Knowledge
Students will know...

Skills
Students will be able to...

BC’s New Curriculum Science 7 Content:
= Organisms have changed over time.
= Survival needs of organisms in ecosystems.

= The process of natural selection within an
ecosystem and its connection to biodiversity.

= Evidence of change in biodiversity over time
(geological and seasonal) and the recent impacts of
humans.

= First Peoples knowledge of changes in biodiversity
over time.

= Explain the possible species’ interactions within the local
ecosystem and a given hotspot ecosystem, e.g. food webs,

symbiosis.

= Determine the causes of past extinction events using scientific

evidence.

= Predict how and explain why the disappearance of a species (or
several species) would impact the larger system.

= Use species’ population growth models and projections to
determine if a species is at risk for extinction.

= Explain major threats to biodiversity and species survival, as
well as propose solutions or strategies to limit decline of
biodiversity and extinction events.

= Determine patterns (e.g., spatial, geographical, political) that
are common among the locations of ‘biodiversity hotspots.’



https://curriculum.gov.bc.ca/curriculum/science/7

Stage 2 - Evidence

Curricular Competencies

Assessment Evidence

BC’s New Curriculum Science 7 Curricular Competencies:
Questioning and Predicting:

— Demonstrate a sustained intellectual curiosity about a
scientific topic or problem of personal interest

= Identify a problem to solve through scientific inquiry

= Make predictions about the findings of their inquiry

Planning and Conducting:

= Collaboratively plan a range of investigation types,
including field work and experiments, to answer their
questions or solve problems they have identified

= Observe, measure, and record data
(qualitative and quantitative), using equipment, including
digital technologies, with accuracy and precision

Processing and Analyzing Data and Information:

= Experience and interpret the local environment

= Apply First Peoples perspectives and knowledge,
other ways of knowing, and local knowledge as sources of
information

= Construct and use a range of methods to represent patterns
or relationships in data, including tables, graphs, keys,
models, and digital technologies as appropriate

= Seek patterns and connections in data from their own
investigations and secondary sources

= Use scientific understandings to identify relationships and
draw conclusions

PERFORMANCE TASK(S):

Biodiversity Lab (Ongoing and Year End Summative
Assessment)

Through an initial “BioBlitz” lab and repeated surveys
throughout the year, students will assess and track changes in
their local ecosystem biodiversity. Students will engage in
collaborative learning activities with classmates,
environmental scientists through the iNaturalist app and
website, other classrooms around the world, as well as experts

in the field via Skype in the Classroom.

Students will collate the information gathered from the
Biodiversity Lab experiences and surveys to create a local
Living News Report, which will represent the ‘wildlife story’
(e.g.) species statistics, student conservation efforts,
community engagement) of our local ecosystem and
biodiversity action plans they have created to maintain and
improve local biodiversity.

This Living News Report will be very similar to the

Conservation Plan Project and the information documents and

assessment tools could be easily adapted for this report.

Biodiversity Public Service Announcement (Unit
Summative Assessment)

The Biodiversity PSA Assignment will have small student

groups creating a PSA that entices viewers to support a
threatened or endangered species that lives in the biodiversity
hotspot selected in Lesson 3 of this unit. Students will present



https://curriculum.gov.bc.ca/curriculum/science/7
https://education.skype.com/
https://docs.google.com/document/d/1YoLoIQfnsMiKZtNIqFDfCUAW2bOdmGxgtbvD8iwXvss/edit
https://docs.google.com/document/d/1uhQHpmRkUAFSiOw4NZe9kpZ7o64MolMmRe5EYtdtYSo/edit

Evaluating:

= Reflect on their investigation methods, including the
quality of the data collected.

= Consider social, ethical, and environmental implications of
the findings from their own and others’ investigations

Applying and Innovating:

= Contribute to care for self, others, community, and world
through personal or collaborative approaches

= Co-operatively design projects

= Transfer and apply learning to new situations

= Generate and introduce new or refined ideas when problem
solving

Communicating:
= Communicate ideas, findings, and solutions to problems,
using scientific language, representations, and digital
technologies as appropriate
= Express and reflect on a variety of experiences and
perspectives of place

their PSA to the class and conduct a Question and Answer
session after their presentation.

Conservation Plan Project (Unit Summative Assessment)

Students will develop site-specific Conservation Plans for
‘biodiversity hotspots” worldwide. Students will work
collaboratively to complete the task by selecting an identified
‘biodiversity hotspot,” researching key species present,
learning about the region and culture, identifying biodiversity
threats, and stakeholder roles in the region. Students will take
this information and develop plans to conserve the biodiversity
of the region.

The Project will have a written report, the presentation, as well
as a brief Question and Answer session after their presentation.

OTHER EVIDENCE:

Working documents - Google Docs
Google Science Journal entries

Digital Graphic Organizers

Discussions

Peer and Self-assessments

Google Forms as instruction/assessment
Exit tickets

Biodiversity KWLS Chart

Biodiversity Threat Chart

Science 7 Assessment Framework

o ueduduidy



https://docs.google.com/document/d/1YoLoIQfnsMiKZtNIqFDfCUAW2bOdmGxgtbvD8iwXvss/edit
https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0

Stage 3 — Learning Plan

Summary of Key Learning Events and Instruction
Lesson Ideas

Unit Teacher Notes:

= Double check all links prior to teaching the unit to ensure they are active.

= Introduce students to the apps listed in the unit prior to teaching the lessons. This can be done in designated computer lab or
Applied Design, Skills, and Technologies (ADST) lesson time.

= Introduce students to APA writing format in English Language Arts (ELA) class time prior to writing the Conservation Plan

Project written report. Use https://prod.owl.english.purdue.edu/owl/ as a guide.
= The Conservation International YouTube channel playlist named #NaturelsSpeaking is a great resource. | play these videos

before/during/after science lessons as brain boosters/discussion starters.

= In Lesson 7, students will have contact (interviews or correspondence) with volunteers or scientists in a ‘Biodiversity
Hotspot,” as part of developing their Conservation Plan Project. Before teaching this unit, please explore the useful
resources below that will help form the necessary global contacts needed to create a relevant and authentic connection to the
content in this unit. Once the arrangements have been made, students will conference with a volunteer, peer, or scientist in
the particular region they have chosen to research via Skype, Zoom, or by email.

o Peace Corps volunteers and scientists often work in hotspot areas and you can connect with them through the Peace
Corps website. Here are two helpful links:
https://www.peacecorps.gov/educators/speakers-match/

o Skype for Education also has some great options for connecting with guest speakers and connecting with classrooms
around the world. Here is the link for guest speaker sessions:

https://education.skype.com/search?t=guestSpeakerSession

o EPals is a Pen Pal Exchange and Classroom Collaboration website that allows students to connect with their peers
from around the world.
https://www.epals.com/#/connections
https://www.epals.com/#/exploreExperience
= Teacher will use the Science 7 Assessment Framework as needed throughout class time, project work, and presentations.
Please view the instructional video that provides instructions on how to use this assessment tool throughout the unit.



https://prod.owl.english.purdue.edu/owl/
https://www.youtube.com/playlist?list=PL5WqtuU6JrnXjsGO4WUpJuSVmlDcEgEYb
https://education.skype.com/search?t=guestSpeakerSession
https://zoom.us/
https://www.peacecorps.gov/educators/speakers-match/
https://www.peacecorps.gov/educators/global-connections/
https://education.skype.com/search?t=guestSpeakerSession
https://www.epals.com/#/connections
https://www.epals.com/#/exploreExperience
https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0
https://www.youtube.com/watch?v=lXh9ONpfkDE

Teacher notes:
= Students will be working in small groups throughout the duration of the unit. Assign groups during this lesson.
= Use the Biodiversity Resource Guide by World Wildlife Fund (WWF) to guide Biodiversity discussion with students.
= Teacher will add to Science 7 Assessment Framework as needed throughout class time.
= | use it as a quick observational assessment tool and click the Proficiency Indicator under the Curricular Competency that
I’'m assessing that lesson. It varies for each lesson.

Resources Required:
= Student tablet or smart phone for each student
= Classroom Projection System/Teacher Laptop or Desktop Computer
= Internet Access

= Apps to be installed before class: Padlet, Google Docs, Google Drive.

Lesson Sequence:

= View Our Planet’s “What is Biodiversity?” video.
= As a class complete the first two columns of this Biodiversity K\WLS Chart using the Padlet app. Come back to this Chart

throughout the unit to add information.

Share Biodiversity Resource Guide via projection system.

Small Group Discussion about local biodiversity — record on a Google Doc labelled “Biodiversity Discussion 1,” date, group

members. Save to Google Drive in a folder labelled “Class Discussion Notes.”

Discussion Prompts: How many plants and animals can they name in the local ecosystem and how much do they know

about their life cycles and needs?

What challenges do you think the ecosystem’s biodiversity faces because of people?

Observations may include lack of greenspace, lack of trees, lack of green connections between green spaces, littering, noise

pollution, light pollution, air pollution, lack of fresh water, busy roads, use of pesticides etc.

What are some ways that kids can mitigate these challenges?

= Whole Class Discussion — Share small group conclusions. Create a Class Google Doc labelled “Whole Class Biodiversity
Discussion” to collect student answers and send link to students after class.

= Send students Toolkit Exit Ticket on Google Forms to complete.

Y



http://assets.worldwildlife.org/educators_toolkit_files/97/toolkit_files/original/Biodiversity_ResourceGuide.pdf?1561139943
https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0
https://padlet.com/
https://www.google.ca/intl/en-GB/docs/about/
https://www.google.com/drive/
https://www.ourplanet.com/en/video/what-is-biodiversity/
https://padlet.com/deciantis_laura/fsioj6xxtzfz
http://assets.worldwildlife.org/educators_toolkit_files/97/toolkit_files/original/Biodiversity_ResourceGuide.pdf?1561139943
https://docs.google.com/forms/d/1hTZp5hGgen2sZrwsD1WZ3U9RIHleGj6G2mGgvqOLs_Y/edit

Teacher Notes:

= This lesson is meant as the beginning of a continual science project on the local ecosystem throughout the year. This
ongoing lesson will create an authentic and place-based approach to science learning through engaging students in scientific
inquiry using mobile devices to make field observations and to collect and share this data. Students will communicate and
collaborate with their peers while contributing valuable information to the scientific research community regarding their
local ecosystem and the changes that take place throughout the year. This information will be collected and presented in a
year end Living News Report, which will represent the ‘wildlife story’ (e.g.) species statistics, student conservation efforts,
community engagement) of our local ecosystem and biodiversity action plans they have created to maintain and improve
local biodiversity.

= Students will use the Google Science Journal App and iNaturalist App to record the survey techniques below.
= Students will engage in a variety of Biodiversity Labs throughout the year following this BioBlitz:

o Group Exploration — groups rotate through a set of grid areas to record and identify species that a previous group
may have missed.

o Transect walks — using “straight” (string between fixed pegs) lines through the ecosystem, students walk along each
line and record all species they encounter.

o Grid walks — points are chosen that student groups will place a hula hoop around, and students record all species in
that area. These points should be marked on a map of the area (Google Maps could be used).

o Bird spotting — birds can often be missed when students are focused on exploring wildlife at ground level. Students
will need binoculars. There are a wide variety of bird watching apps and bird song identification apps that could be
used. Students should record behaviours such as nesting, food finding, nesting material finding, bathing etc. These
observations can help identify the importance of different features in your ecosystem. A great free app (available for
IOS and Android) to identify birds is Audubon Bird Guide.

o Light trapping for insects — using a light trap is a great way to survey nocturnal species, such as moths, that students
are unlikely to see during the day. This technique is harmless if used correctly. The trap simply allows students to
see and record the insect before releasing them. You can make your own simple light trap using this guide.

o Pitfall trapping — dry pitfall traps consist of a container (tin, jar, or cup) buried in the ground with its rim at surface
level with a cover (paper plate, plywood, etc) raised by stones or wood that prevents rain from collecting in the trap.
Small insects or animals fall into the trap and students record and release them. Traps must be checked on a daily
basis or creatures will not survive. This is a simple guide about how to create a pitfall trap.

o Footprint tracking — animals that are nocturnal or shy of humans can be hard to observe. By using transect and grid
walk techniques, students can observe footprints from animals that can be used as identification.



https://sciencejournal.withgoogle.com/
https://www.inaturalist.org/
https://www.audubon.org/app
https://www.uky.edu/Ag/Entomology/ythfacts/4h/unit2/hotm&ult.htm
http://extreme-macro.co.uk/pitfall-trap/

o Pond or stream dipping — ponds and streams support a lot of wildlife and as many species live under the waterline,
pond or stream dipping is essential to get a true picture of biodiversity in the area. Dipping involves taking samples
of pond water or the contents of a fine net after that net has run through the water at a certain depth and recording the
animals that these samples contain before returning them to the water. Students will need fine nets and shallow white
trays to easily identify organisms that are caught. Here is a simple guide about how to complete a pond dipping
survey.

o Sweep netting — long grass can be home to many tiny creatures that you may never see up close and in detail. A
sweep net is a sturdy net on a long pole that can be run through long grass to dislodge and collect all the tiny insects
on the stems. These can be photographed or studied on a large white piece of cardstock or material. Here is an

informative website about this technique.
o Seasonal BioBlitzes and follow-up iNaturalist surveys — at monthly intervals and/or seasons, students will conduct

surveys with the iNaturalist app that will investigate seasonal changes in the ecosystem species and how biotic and
abiotic factors affect these species.
= A great source for conducting a BioBlitz Activity (detailed below) and the survey labs listed above, can be downloaded from
the Our Planet Lab (A Toolkit for Local Action on Biodiversity) link on the Our Planet website.
= Teacher will add to Science 7 Assessment Framework as needed throughout labs and surveys.

Resources Required:
= Student tablet or smart phone for each student
= Student headphones
= Classroom Projection System/Teacher Laptop or Desktop Computer
= Internet Access
=

Apps to be installed before class: iNaturalist, Biodiversity of the Central Coast, Google Forms, Google Docs, Google
Science Journal, Padlet.

Lesson Sequence:
= Introduce students to the Living Planet Report. Released every two years by the WWEF, this extensive report is a
comprehensive evaluation of our planet’s biodiversity, the stressors affecting it, and what is at risk if we don’t make
changes. Take time to review the current threats to biodiversity.
= Discuss the importance of regular evaluations of an area’s biodiversity because our health ultimately depends on it. We rely
on nature for food, water, air, materials, and regulation of the climate and other processes of our planet. If an area has rich
biodiversity, it indicates that the environment is in good condition. The more species and ecosystems existing in an area, the



https://www.rspb.org.uk/fun-and-learning/for-families/family-wild-challenge/activities/pond-dipping/
http://extreme-macro.co.uk/sweep-net/
https://www.inaturalist.org/
https://www.ourplanet.com/en/schools-and-youth/
https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0
https://www.inaturalist.org/
https://www.centralcoastbiodiversity.org/
https://www.google.com/forms/about/
https://www.google.com/docs/about/
https://sciencejournal.withgoogle.com/
https://sciencejournal.withgoogle.com/
https://padlet.com/
https://www.worldwildlife.org/pages/living-planet-report-2018
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more contributors are working together, making the system stronger and helping nature thrive. If biodiversity is low, the
stability of the system weakens and all that depend on it will be affected.
Review with students the various criteria scientists examine when performing assessments to effectively evaluate a region’s
biodiversity:
— Composition (the number of different types of species/habitats found in the area)
— Abundance (how many individuals of each species there are)

— Distribution (how spread out the individuals/habitats are)

— Extinction risk (how many species within the area are threatened or endangered)
View Google Docs “Interactions in Ecosystems” and “The Roles of Organisms in an Ecosystem.” Students should keep
these terms in mind as they observe organisms and their interactions in the field. Refer back to these documents as needed
throughout the unit.

0Bl .
Using either smartphones or tablets, students will access the BioBlitz Lab and iNaturalist App Introduction Google Form

that provides iNaturalist and BioBlitz instructions. Students use their personal headphones while completing the form.
Create a list of wildlife safety rules that will ensure wildlife is not hurt by this activity. For example, leave no trace of your
visit, be a respectful observer, be kind etc.

Discuss physical boundaries of the survey area that you would like students to work within.

Students will complete the BioBlitz survey on the Walley Creek Trail (located beside the school). In groups of 2-3, students
will have 1 hour to take as many pictures/observations of the animals and plants they see along the Walley Creek Trail,
using the iNaturalist App on their smartphones or tablets. They will add these to the Class Project: Walley Creek Trail
Ecosystem housed on the iNaturalist website.

Use Biodiversity of the Central Coast app to assist with species identification if necessary.

There will be small prizes for the groups who find:

1. the most unique (rare) specimen

2. the most specimens in total

3. the group who takes the most detailed, high quality notes for a specimen.

Students will report back to class at the end of the hour to review/discuss the iNaturalist Project observations.

Discuss findings as a whole class:

Suggested questions:

Which areas and features in our ecosystem support the most wildlife?

Were some species found associated with particular habitats or features?

What category of plants and animals did you observe (producers, consumers, decomposers)? Was one category more
common, less common? Why?



https://docs.google.com/document/d/1cc6yaArpT1i-6t61P1dCj1c05LdY1H7K0krFE0Do06I/edit
https://docs.google.com/document/d/1iigmVgW5LIs0FR3K7s9vTwuozuZBH8b_mtNnc-oYxx0/edit
https://docs.google.com/forms/d/1J362qfzYqfsAE-sdM3FVW3Ip5FA-dM0WsGSWGCFp_44/edit
https://www.inaturalist.org/
https://www.inaturalist.org/projects/walley-creek-trail-ecosystem
https://www.inaturalist.org/projects/walley-creek-trail-ecosystem
https://www.centralcoastbiodiversity.org/

What type of interactions did you observe (mutualism, symbiosis, parasitism, commensalism)?
Were there any species that you were surprised to find or any that you expected to be there but weren’t? Why might that be?
Were any species common? What allows them to thrive and what threats could they face?
What changes would you expect if we ran this survey at a different time of year? Or even a different time of day?
Can you identify any other changes (weather, changes in the landscape, or human factors) that would cause a different
survey of this ecosystem?
Are there migratory species in this ecosystem? What would cause them to migrate and to stop where they do?

= Reiterate the importance of biodiversity.
Does this ecosystem have a high or low biodiversity?

= Discuss local threats to biodiversity and encourage students to brainstorm ways to increase and protect the biodiversity in
this area (planting more trees, planting a pollinator garden, building bee or birdhouses etc). Create a Google Doc “Local
Biodiversity Brainstorm” to collect student answers. This will be a working document that the class will add information to
throughout the unit/year.

= Review the Biodiversity Resource Guide for additional suggestions of ways kids can help with local and global efforts to
increase and restore biodiversity.

= Students will complete the BioBlitz Exit Ticket on the Padlet app before leaving class. Remind students to leave their name
on their Padlet comments e.g.) a username.

Teacher Notes:
= Allow students work time throughout the unit to create Graphic Organizers outlined in the lesson below.
= After student groups select their ‘Biodiversity Hotspot’ contact regional experts/scientists/volunteers/peers (links provided in
the Teacher Notes at the beginning of Stage 3 of this unit plan). Students will access those contacts in Lesson 7.
= Teacher will add to Science 7 Assessment Framework as needed throughout class time.

Resources Required:

Student tablet or smart phone for each student

Classroom Projection System/Teacher Laptop or Desktop Computer

Internet Access

Computer Lab time or access to desktop/laptop computers — Venngage software works best on this device.

Apps to be installed before class: YouTube, Google Drive, Google Docs

LUl
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http://assets.worldwildlife.org/educators_toolkit_files/97/toolkit_files/original/Biodiversity_ResourceGuide.pdf?1561139943
https://padlet.com/deciantis_laura/m39l7vx6xelv
https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0
https://venngage.com/
https://www.youtube.com/
https://www.google.com/drive/
https://www.google.com/docs/about/

Lesson Sequence:

= View the video “What is a biodiversity hotspot?”

= Read/View https://www.conservation.org/priorities/biodiversity-hotspots.

= Select a biodiversity hotspot as a focus for small-group research using these websites (and other teacher approved sites):

= https://www.conservation.org/places

= https://www.cepf.net/our-work/biodiversity-hotspots.

= https://www.ourplanet.com/en/

. httos.// I biodiversi

= Send students Google Doc link to the Conservation Plan Project information document. View and discuss.

= View Conservation Plan Project Report Rubric and Presentation Rubric so that project criteria are clear. Have students
highlight the ‘Extending’ category. Focus and goal setting for high level work.

= Unit course work will be collected and presented in this project. Course work is geared to create resource creation and
research opportunities for students to work on their project throughout the unit during classroom time. Some homework will
be required.

= As part of the Conservation Plan Project, each student group should select a different hotspot (or the teacher will provide
one) and create a Google Drive folder labelled with the name of the hotspot to collect their work throughout the unit.

= Suggest creating separate Google Docs for each heading of the written report to organize research. “Regional Biodiversity”
“Threats to Biodiversity” “Stakeholder Roles” etc. Organization of research is a great life/school skill.

= Groups will research key species living within that hotspot ecosystem using the websites above and other teacher approved

websites. (Students may need to be reminded to consider other organisms besides animals (biotic and abiotic factors).

Create a Graphic Organizer using Venngage.com. for each researched species.

Create Graphic Organizers using Venngage.com to represent the ecosystem or the relationships among species in the hotspot

the group has chosen. Food Webs, Predator/Prey formats should be suggested. Draw connecting lines to indicate the

relationships each species has with other species in the ecosystem. Refer to the food web diagram in the Google Doc “The

Roles of Organisms in an Ecosystem.”

= Students will answer the following questions in a Google Doc labelled “Biodiversity Hotspot Introduction Notes™:
Suggested questions:
Which species are most important to your ecosystem and why? (e.g., food, habitat, reproduction factors)
Are the important species animals? Plants? Fungi? (producers, consumers, decomposers)
Which species in your ecosystem has the most relationships with other species? Which have the fewest? What type of
relationships are they? (symbiosis, mutualism, commensalism, parasitism
What role do abiotic (water sources, topography, weather, geographical location etc.) elements play in your ecosystem?

Uy
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https://www.youtube.com/watch?v=RaQBaVeEbW8
https://www.conservation.org/priorities/biodiversity-hotspots
https://www.conservation.org/places
https://www.cepf.net/our-work/biodiversity-hotspots
https://www.ourplanet.com/en/
https://en.unesco.org/themes/biodiversity
https://docs.google.com/document/d/1YoLoIQfnsMiKZtNIqFDfCUAW2bOdmGxgtbvD8iwXvss/edit
https://docs.google.com/document/d/1rAlqvNKiyOgtAXSBIiV_WNSKvcyMi9NbqBwtAIacWqo/edit
https://docs.google.com/document/d/17Gw-t_drH9U33SgRxMdKg9pm4vokW6adzM8o3ubyFzI/edit
https://venngage.com/
https://venngage.com/
https://docs.google.com/document/d/1iigmVgW5LIs0FR3K7s9vTwuozuZBH8b_mtNnc-oYxx0/edit
https://docs.google.com/document/d/1iigmVgW5LIs0FR3K7s9vTwuozuZBH8b_mtNnc-oYxx0/edit

Teacher Notes:

=

=

To be efficient with time, the teacher could assign organisms for the Food Web Cards, ensuring that students have the
required variety for the Web of Life Activity.
Teacher will add to Science 7 Assessment Framework as needed throughout class time.

Resources Required:

=

=
=
=
=
=
=

Student tablet or smart phone for each student
Classroom Projection System/Teacher Laptop or Desktop Computer
Internet Access

Apps to be installed before class: YouTube, Google Docs, Google Forms, iNaturalist
Ball of yellow yarn

Hole punch

Colour Printer to print Food Web Cards

Lesson Sequence:

=
=
=

=
=

View the video “Part 2: Biodiversity and the Extinction Crisis”:

Students will share in small groups or partners the work they have done on their Biodiversity Graphic Organizers.
Students discuss the species in these food webs in their organizers in “if/then” using sentences. Students hypothetically
remove one species from the ecosystem to discover “if” this species is removed, “then” what happens to the ecosystem.

Web of Life Activity
Student’s access the Class Project: Walley Creek Trail Ecosystem. They will choose one organism from this iNaturalist

project and to create a Google Doc “Food Web Card.” This document will have a high-quality picture of the organism and
the species name of the organism in large, bold font below the picture. Ensure that there are a variety of organisms to
represent the local ecosystem.

Students will print out their Food Web Card and use hole punch and long pieces of yarn to create a neck lanyard (necklace)
for their card. Students will wear their card for the duration of the Web of Life Activity.

Students will stand in a circle and pass a yellow ball of yarn (symbolic of the Sun and life) around the circle describing the
connection between their organism and the one they pass it off to. Each organism must need the other organism to survive.
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https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0
https://www.youtube.com/
https://www.google.com/docs/about/
https://www.google.com/forms/about/
https://www.inaturalist.org/
https://www.youtube.com/watch?v=nn0RipJPRIY&list=PLD47689038862F8EE&index=2
https://www.inaturalist.org/projects/walley-creek-trail-ecosystem

= For example, | would begin this activity with holding the ball of yarn in my hands, holding one end and passing it to one of
the plant species in the circle. | explain that the Sun provides energy to plants necessary for photosynthesis, and that they
need it to survive.
= Organisms may receive the yarn more than once. These organisms often represent a keystone species in the ecosystem (a
species on which other species in an ecosystem largely depend, such that if it were removed the ecosystem would change
drastically).
The yarn goes around and across the circle, forming a tangled web.
This interconnectedness has a definition, Ecosystem (refer back to “Interactions in Ecosystems” Google Doc). This web
represents a natural ecosystem, specifically the local ecosystem. Ask students what species in this ecosystem are particularly
important? For example, the Douglas fir provides shelter/nutrients for many organisms and mosquitos are a food source for
many species.
= Ask students to predict what would happen if one of these important species was removed from the ecosystem. Choose one
of the important species and remove it from the web. Have this species drop all of their strings. Ask students if they (their
organism) felt one of the strings in their hand go slack as a result. Students will slowly drop the strings they feel going slack
until all of the strings fall, and the web has fallen apart.
= Whole class discussion/Google doc to debrief lesson. Have students discuss and note down their comments to a Google Doc
labelled “Ecosystem Class Discussion,” (display on projection system) so that students can see their live interaction on this
document. Some students may not want to verbally contribute to the discussion and contribute to the Google Doc via their
mobile device. Each student should contribute 3-4 comments orally/written.
Suggested questions:
o Does this food web mirror a real-life ecosystem? Why or why not?
o What effect did the removal of a single species have on the ecosystem? Why?
o Which species had the greatest impact on the ecosystem when it was removed? What kind of organism is it
(producer, consumer, decomposer)? Why was its loss so impactful?
o What species are humans connected to in the web?
o How would humans be impacted if those species were removed?
o How might humans impact the ecosystem the students created? For example, global warming, unsustainable use of
resources, development, etc., may disrupt food chains and cause habitat loss, damaging ecosystems.
o What choices can humans make to maintain a balanced and healthy ecosystem?
= Send students the Hook, Line, and Sinker Exit Ticket on Google Forms to complete.

Uy
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https://docs.google.com/document/d/1cc6yaArpT1i-6t61P1dCj1c05LdY1H7K0krFE0Do06I/edit
https://docs.google.com/forms/d/1_I5fZY74H0RRPpfO0qJ0s99RrXZVfC448BsKSzn9J1M/edit

—Biodivers [ Speci ion (4 hours

Teacher Notes:

= An alternative to small student groups presenting their PSA presentations to their own classmates as outlined in the lesson
below, this might be a good opportunity to build school community by arranging a time and classroom for students to
present their PSAs to a class of younger students.

= Provide class time for students to create their PSA. The rest of the group work should be done as homework.
= Teacher will add to Science 7 Assessment Framework as needed throughout class time, assignment work, and presentations.

Resources Required:
= Student tablet or smart phone for each student
= Classroom Projection System/Teacher Laptop or Desktop Computer
= Internet Access

= Apps to be installed before class: YouTube, Google Dacs, Google Forms

Lesson Sequence:
= View the video “Key Biodiversity Areas: Identifying Species Priorities”:
= Biodiversity Hotspot student groups investigate which of the species in their ecosystem are currently threatened or

endangered by using the lists provided by the website https://www.iucnredlist.org/

= View some examples of environmental PSAs from The More You Know channel on YouTube:

X4

A

— Provide Google Doc links to Qneatmgjﬂwmm;LESA EL&S&DI&IIQD_BMQUQ and EublmjﬁumAanungﬁmﬂmLBSA)
and Script Rubrics. View and discuss as a whole class.

= Students will work together in their groups to develop a Public Service Announcement (PSA) video that encourages viewers
to support a threatened or endangered species that lives in the hotspot region the student group has selected in Lesson 3.

= Students choose 1 species that they have identified as threatened or endangered in their hotspot ecosystem.

= Biodiversity PSA will follow the assignment requirements outlined in the Creating a Biodiversity PSA Google Doc.

= Students create their PSA by using the recording apps on their tablets or smartphones and/or the presentation software

options provided in the Biodiversity PSA: Technological Applications for Student Presentations Google Doc.
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https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0
https://www.youtube.com/
https://www.google.com/docs/about/
https://www.google.com/forms/about/
https://www.youtube.com/watch?v=DApAet-BlZA
https://www.iucnredlist.org/
https://www.youtube.com/watch?v=bUl19v-f7ow
https://www.youtube.com/watch?v=dkCfo4o73is
https://www.youtube.com/watch?v=hV8lAsXkRu8&list=PLv79Wl-rxOq4Ui4Otl3OmRZgEmLKNvQgD&index=2
https://docs.google.com/document/d/1uhQHpmRkUAFSiOw4NZe9kpZ7o64MolMmRe5EYtdtYSo/edit
https://docs.google.com/document/d/17Gw-t_drH9U33SgRxMdKg9pm4vokW6adzM8o3ubyFzI/edit
https://docs.google.com/document/d/13Zmps1M9w0soDgoz9nWJg8edaPEAnweijoQPlItpHJ0/edit
https://docs.google.com/document/d/13Zmps1M9w0soDgoz9nWJg8edaPEAnweijoQPlItpHJ0/edit
https://docs.google.com/document/d/1uhQHpmRkUAFSiOw4NZe9kpZ7o64MolMmRe5EYtdtYSo/edit
https://docs.google.com/document/d/1WB-FFYbg3Sn3fuDvpNlDcSJNWTUhJOPl99LZ-DTPFcg/edit?usp=sharing

= Students will select their choice of software and communicate this with the Google Form Presentation Software Selection at
the end of class.

= Students present their PSA to the class.
= Students complete a Peer Assessment Chart for each presentation group.

= Students complete a Project Self and Peer-Assessment on Google Forms.

T indivers I ion Efforts (2 hours

Teacher Notes:
= Students will work in Biodiversity Hotspot groups.
= Completed Biodiversity Threat Chart will be included in the Conservation Plan Project.
= Teacher will add to Science 7 Assessment Framework as needed throughout class time.

Resources Required:
= Student tablet or smart phone for each student
= Classroom Projection System/Teacher Laptop or Desktop Computer
= Internet Access

= Apps to be installed before class: YouTube, Google Daocs, Google Forms, Padlet, WWE Free Rivers AR

Lesson Sequence:

= View the videos “Setting Global Priorities for Biodiversity Conservation” and “Key Biodiversity Areas: ldentifying Priority

= Briefly discuss the term stakeholder (view with projection system). For example, a stakeholder could be the local people,

political groups, governments, businesses (international and global), volunteer organizations, industries, or tourists.

= Ask students how these groups could impact biodiversity and conservation.

= To demonstrate stakeholder impacts on biodiversity, explore the WWFE Free Rivers AR app to immerse students in an
interactive story about how wildlife, people, and entire landscapes depend on healthy flowing rivers.
Students work in small groups to research threats and conservation efforts in the biodiversity hotspots selected in Lesson
Use the websites listed below, as well as encouraging students to do independent research (Google searches) on the country
their Biodiversity Hotspot is located, the stakeholders in that region, species that are at risk, and any conservation work in
the area.

Uy
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https://docs.google.com/forms/d/1BRdiNLI8KxOlX2GW518MKzbQn7iteKFv0jgkYk9JRIk/edit
https://docs.google.com/document/d/17Gw-t_drH9U33SgRxMdKg9pm4vokW6adzM8o3ubyFzI/edit
https://docs.google.com/forms/d/12gE7V3Lp9MzGimic8yrT5OoFkV9bS1cCev0Bka9hY3A/edit
https://padlet.com/deciantis_laura/et7don76ngba
https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0
https://www.youtube.com/
https://www.google.com/docs/about/
https://www.google.com/forms/about/
https://padlet.com/
https://www.worldwildlife.org/pages/explore-wwf-free-rivers-a-new-augmented-reality-app
https://www.youtube.com/watch?v=ZxrCafQb1us
https://www.youtube.com/watch?v=-FS62x9ASc4
https://www.youtube.com/watch?v=-FS62x9ASc4
https://www.worldwildlife.org/pages/explore-wwf-free-rivers-a-new-augmented-reality-app

g~ . T Y
https://www.conservation.org/places
https://www.ourplanet.com/en/

= View the Biodiversity Threat Chart and complete a sample threat (work across the chart row) as a whole class.

= Each group will use a copy of the Biodiversity Threat Chart on the Padlet app to aid their research of their hotspot during
class time and as homework.

= Each group will dedicate 1-2 people per column of their threat chart to be efficient in their research time.
= Each group will complete research for 3-4 threats.
= Whole Class Discussion
Compare and contrast the various solutions and stakeholder behaviours across Biodiversity Hotspots.
Discuss regional and cultural differences that may contribute to various threats and conservation efforts.
This will be a good opportunity to discuss the rate of change and other realistic aspects of any potential solutions studied.
= Students complete General Exit Ticket on Google Forms.

_ Cultural Considerations (4 hours

Teacher Notes:
= All contacts with experts/scientists/volunteers/peers should be finalized before this lesson is taught.
= Teacher will add to Science 7 Assessment Framework as needed throughout class.

Resources Required:
= Student tablet or smart phone for each student
= Classroom Projection System/Teacher Laptop or Desktop Computer
= Internet Access

= Apps to be installed before class: YouTube, Google Docs, Padlet

Lesson Sequence:

= View the YouTube video, “Key Biodiversity Areas: Identifying Priority L.andscapes and Seascapes.”
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https://www.iucnredlist.org/
https://www.conservation.org/places
https://www.cepf.net/our-work/biodiversity-hotspots
https://www.ourplanet.com/en/
https://padlet.com/deciantis_laura/et7don76ngba
https://padlet.com/deciantis_laura/et7don76ngba
https://docs.google.com/forms/d/1NRLqnphdEPYh_oJfoh0hgwOjg1OqEOVq7QcF2IxUoLs/edit
https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0
https://www.youtube.com/
https://www.google.com/docs/about/
https://padlet.com/
http://www.youtube.com/watch?v=l7PkZu8oT1I

g Judu U

U

=

Using the projection system share https://en.unesco.org/themes/biodiversity/culture-values and read the first three sections,

Culture and values, UNESCO’s role, and Indigenous peoples and local communities.
Whole Class Discussion — collect student answers using a Google Doc labelled “Biodiversity: Cultural Considerations.”
Discuss the wide variety of cultural practices and perspectives in biodiversity hotspots.
Understanding the needs of different cultures should be emphasized.
The different ways of perceiving and valuing biodiversity depend on culture, gender, education, occupation, context (e.g.
urban/rural) and/or a multitude of other influences.
Biodiversity and nature also have profound cultural and spiritual dimensions.
For some indigenous peoples, human interaction with nature is crucial for both the natural and social worlds. Conservation
actions that aim to limit human interactions with biodiversity may therefore risk severing indigenous connections to nature.
Students work in small groups (biodiversity hotspot groups) using the identified threats, stakeholder actions and pressures in
their group’s Biodiversity Threat Chart, to further research any cultural needs and practices that must be respected for any
conservation solution to succeed in the target region.
Whole Class Brainstorm/Discussion — how to create a set of interview questions to pose to scientists and/or students living
and working in the target region

o Brainstorm together by creating a Google Doc labelled “Creating Great Interview Questions”

Some possible question starters:

o Ask about the person’s actions in the area. Their role or job there.

o What does a typical day in that region look like for them?

o What is the best part of your job or volunteer experience?

o Ask open-ended questions that get the interviewee talking, such as “How” questions and “Describe this...” (How do
you feel about that? How did the conservation effort go? How did you do ?)

o Don’t be afraid to ask for clarification on a given answer. Follow-up question to understand meaning are important.

o Ask some light-hearted questions, such as “What’s your favourite local food? Animal? Place to be a tourist in the

area?”

o Ask questions that are specific to the area and interviewee. Be focused and not too general. Research their
background information if possible.

o Don’t ask questions that are too long. Break it up, split it into two parts, ask follow-up questions.

Student groups_will create a Google Doc labelled “’Biodiversity Hotspot Name’” Interview Questions”

o Questions will be aimed at better understanding the cultural practices, biodiversity, and conservation in their group’s
hotspot.

o Questions should focus on the viability of potential solutions given the cultural considerations of the stakeholders in
the region.
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https://en.unesco.org/themes/biodiversity/culture-values
https://padlet.com/deciantis_laura/et7don76ngba

o Questions should tie into Conservation Plan Project. Students should aim to discuss the feasibility of their
“Conservation Recommendations” section of this project during their conversations with scientists/experts/peers in
the region.

o Questions for each section of their Conservation Plan Project are recommended. “Threats to Biodiversity” “Regional
Biodiversity” “Stakeholder Roles™ etc.

= Provide the name of the interviewee (if available) that you have contacted at the beginning of the unit so that students can
research their background to inform their questions.
= Here are the recommended websites to create global connections for your students to use in this activity:

https://www.peacecorps.gov/educators/global-connections/

= After questions have been reviewed by the teacher, students will either:
o Hold a live conference with an expert/scientist on the issue of how conservation can be supported in hotspot regions.
o Correspond with a scientist in the field
o Email peers in the region using EPals.
= Students will record any live conferences and collect email responses in a Google Doc labelled “Biodiversity Interview
Responses” for use in developing their Conservation Plan Project.
= Whole Class Discussion —
Students will discuss their group’s experience with their classmates in a teacher-led discussion.
Suggested questions:
Were there any similarities between regions?
What was a successful question you asked?
Was the interview process educational? What were some lasting take-aways?
It may be important for students to air frustrations or concerns about the challenging situations and lifestyles of the people
living in that region. Resources may be limited, meeting basic needs is commonplace in a lot of these hotspot regions.
Students may want to discuss poor treatment of regional species and any concerns surrounding animal cruelty.
Don’t rush this conversation, leave time to hear all concerns.

= Students complete Interview EXxit Ticket on Google Forms
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https://docs.google.com/document/d/1YoLoIQfnsMiKZtNIqFDfCUAW2bOdmGxgtbvD8iwXvss/edit
https://www.peacecorps.gov/educators/global-connections/
https://www.peacecorps.gov/educators/speakers-match/
https://education.skype.com/search?t=guestSpeakerSession
https://www.epals.com/#/connections
https://www.epals.com/#/exploreExperience
https://docs.google.com/forms/d/1yzs5jn8Z-mzlvDURKqNn8YhfxST_bqyJOZO52NEkYNU/edit

Teacher Notes:

= Give students time to create the Conservation Plan Project and Presentation in class, computer lab time, with some
additional homework time if necessary.

= This lesson features both independent study, collaborative group work, and student choice. Small student groups will collate
and synthesize their research and unit resources to develop an original product to share with an audience. While the project
has required elements, the groups have the choice of how they present their plans. Encourage them to be as creative as
possible!

— Teacher will add to Science 7 Assessment Framework as needed throughout class time and project work.

Resources Required:
= Student tablet or smart phone for each student
= Classroom Projection System/Teacher Laptop or Desktop Computer
= Internet Access

= Apps to be installed before class: YouTube, Google Docs,

Lesson Sequence:

= View the YouTube video Biodi nlementing ation

A
[\

AN

= Work in ‘Biodiversity Hotspot’ groups to develop a Conservation Plan for their selected region.

= Review the Conservation Plan Project document again and the included assessment rubrics to make sure that students know
the criteria and expectations of the project.

= The assignments and activities throughout the unit will have given each group plenty of research and resources to create
their Conservation Plan.

= Use the Written Report portion of this project to develop multimedia presentations. Here is a list of Presentation Apps that
the students can select to create their presentation.

= Students may choose presentation software that is not on the list and discuss their choice with the teacher before creating
their presentation.
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https://docs.google.com/document/d/1YoLoIQfnsMiKZtNIqFDfCUAW2bOdmGxgtbvD8iwXvss/edit#heading=h.nj23sjpj5u97
https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0
https://www.youtube.com/watch?v=vxJqdLgvQzA
https://docs.google.com/document/d/1YoLoIQfnsMiKZtNIqFDfCUAW2bOdmGxgtbvD8iwXvss/edit
https://docs.google.com/document/d/1WB-FFYbg3Sn3fuDvpNlDcSJNWTUhJOPl99LZ-DTPFcg/edit

— B fons (2 hours

Teacher Notes:
= Students should have access to Classroom Projection System and a Laptop for their presentations. Assist with set-up and
technology support if necessary.
= This could be a great opportunity for building school community by having student groups present their Conservation Plan
Projects to other classrooms.
= Teacher will complete a Presentation Rubric for each student group during their presentation.
= Teacher will add to Science 7 Assessment Framework as needed throughout the presentations.

Resources Required:
= Student tablet or smart phone for each student
= Classroom Projection System/Teacher Laptop or Desktop Computer
= Internet Access

= Apps to be installed before class: Google Sheets, Padlet, any apps required for student presentations
Lesson Sequence:

Students present their Conservation Plan Projects to their classmates.

Group presentations will be 10 minutes long, with a 5-minute Q&A to follow.

No more than 3-4 student groups should present in a session. Presentations should be conducted over two class periods.
Students complete a Google Docs Presentation Peer Assessment Chart for each group presentation. Students will send their
completed Google Docs to the teacher.

All students will complete a Project Self- and Peer-Assessment on Google Forms for assessment of group work.

All students will complete a self-assessment using the Conservation Plan Project Report Rubric and the Presentation Rubric.
Students highlight the proficiency category they believe they achieved for each content row.

= After Presentations and self-assessments are complete, reopen the Biodiversity KWLS Chart and add to the last two
columns. What have the students learned throughout this unit and what do they still want to learn?

R
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https://docs.google.com/document/d/17Gw-t_drH9U33SgRxMdKg9pm4vokW6adzM8o3ubyFzI/edit
https://docs.google.com/spreadsheets/d/1QtuYJ8LuIFZTUBEagzRc010wnBWURGtkR-8wS21tyqE/edit#gid=0
https://docs.google.com/document/d/17Gw-t_drH9U33SgRxMdKg9pm4vokW6adzM8o3ubyFzI/edit
https://docs.google.com/forms/d/12gE7V3Lp9MzGimic8yrT5OoFkV9bS1cCev0Bka9hY3A/edit
https://docs.google.com/document/d/1rAlqvNKiyOgtAXSBIiV_WNSKvcyMi9NbqBwtAIacWqo/edit
https://docs.google.com/document/d/17Gw-t_drH9U33SgRxMdKg9pm4vokW6adzM8o3ubyFzI/edit
https://padlet.com/deciantis_laura/fsioj6xxtzfz

Resources:

All resources used in this unit are embedded as hyperlinks.

= Assessment rubrics created with Rubistar. It is a free and easy-to-use rubric generator, that self-generates categories and
content. It also allows for editing in each category so that the category titles and content can be modified.

= UDbD Template adapted from: Wiggins, Grant and J. Mc Tighe. (1998). Understanding by Design, Association for
Supervision and Curriculum Development ISBN # 0-87120-313-8 (ppk)

Cite source as:

DeCiantis, Laura (2020). Science 7 Ecosystem/Biodiversity Unit. Retrieved from https://www.mobilelearningmatrix.ca
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https://www.mobilelearningmatrix.ca/
http://rubistar.4teachers.org/index.php

