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Executive Summary
Sponsored by the Government of Northwest Territories,
Department of Industry, Tourism and Investment (GNWT ITI),
TerraX Minerals Inc. and Natural Resources Canada (NRCan),
Mining Matters partnered with the Yellowknife Education
District No. 1 and Range Lake North School to:
• Provide engaging, hands-on mineral resources
programming to youth through the delivery of learning
activities focused on rocks and minerals, mineral
exploration, mining, sustainability and the importance
of mineral resources in society
• Inform youth about career opportunities in mineral
exploration and mining
• Provide mentorship for youth
• Provide curriculum-linked classroom resources and
professional development for teachers delivering the
Earth science curriculum.
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This was accomplished through the delivery of a three-day Mining Rocks Earth Science Program for students ages 8 to 11
from September 26 to 28, 2017 at the Range Lake North School in Yellowknife, and a half-day field trip to the Ranney Hill
Geological Interpretive Trail on September 29, 2017. The program covered a wide range of topics including rocks and minerals,
mineral exploration and mining, responsible and sustainable mining practices and the importance of mineral resources in
everyday life. Careers in exploration and mining were emphasized throughout the program. Teacher Training Workshops
for Grade 4 and Grade 7 teachers were also delivered on the evenings of September 27 and 28, 2017 at the Range Lake
North School.
The program reached 23 students and 14 teachers with student highlights including Career Bingo, Canada Puzzle Map and the
session with Landen Powell on the geology of Northwest Territories.
Several industry members contributed their knowledge and time to add to the depth of local geology offered in this
program. Our thanks to David Connelly (Strategic and Engagement Advisor to TerraX Minerals Inc.), Mike Mansfield (Teacher,
Range Lake North School), Valerie Gordon (Communications and Public Affairs, GNWT ITI), Jessica Bjorkman (Prospector and
Instructor), Eric Hebert (Exploration Geologist, TerraX Minerals Inc.), Hannah Cavillan (Exploration Geologist, TerraX Minerals
Inc.), Sarah Campbell (Geotechnician and Prospector, TerraX Minerals Inc.), Landen Powell (Outreach Geologist, Northwest
Territories Geological Survey) and Ed Lippert (Assistant Superintendent of Education, Yellowknife Education District No.1).
Mining Matters and the program participants were very fortunate to benefit from these contributions.
Mining Matters looks forward to continuing this collaborative educational partnership in the future.

Introduction
From September 26 to 29, 2017, through sponsorship from the GNWT ITI, TerraX Minerals Inc. and NRCan,
Mining Matters partnered with Yellowknife Education Division No. 1 and Range Lake North School to deliver a
Mining Rocks Earth Science Program, a half-day field trip to the Ranney Hill Geological Interpretive Trail and two
professional development workshops for teachers. The program was designed to:
• Provide engaging, hands-on mineral resources programming to youth through the delivery of learning activities
focused on rocks and minerals, mineral exploration, mining, sustainability and the importance of mineral
resources in society.
• Inform youth about career opportunities in mineral exploration and mining.
• Provide mentorship for youth.
• Provide curriculum-linked classroom resources and professional development for teachers delivering the Earth
science curriculum.
Over the past three years, Mining Matters has partnered with the Government of the Northwest Territories,
Departments of Industry, Tourism and Investment and Education, Culture and Employment, the Dehcho First Nations,
Indigenous and Northern Affairs Canada and the Northwest Territories and Nunavut Chamber of Mines to deliver
student programs and participate in public outreach events in Yellowknife, Fort Good Hope, Déline, Norman Wells,
Tulita, Fort Providence, Fort Simpson, Fort Liard and Inuvik.
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Program
Overview
The three-day program
was structured to
include classroom and
field-based sessions for
students as follows:

Range Lake North School Mining Rocks Earth Science Program
Tuesday, September 26

Wednesday, September 27

Thursday, September 28

Introduction

Remember this?

Remember this?

What Do You Know About the Mining Industry

Prospecting Activities with Jessica Bjorkman

4 C’s of Diamonds

Mineral Discovery

Rock Discovery

Fluorescent Minerals

Methods of Mining and the Mining Cycle

NWT Geology with Landen Powell

Amethyst Jewelry Making

Cookie Mining and the Environment

Canada Puzzle Map

Career Talk with TerraX Representatives
Eric Hebert and Hannah Cavillan

Gold Mining: Then and Now with Valerie Gordon
Soapstone Carving
Grade 4 Teacher Workshop

Grade 7 Teacher Workshop

Classroom Sessions
The program was structured as three full days of program and a half-day field trip
attended by a total of 23 participants. Programming was composed of activities
focusing on topics such as rocks and minerals, mineral exploration and mining and
mineral resources in society. Canada Puzzle Map, Career Bingo and the session with
Landen Powell on the rocks of NWT were the highlights for students.
The classroom sessions were a great success due to the engaging presence of Grade 4/5
teacher, Mike Mansfield. Mike was instrumental in assisting with logistics for the various
speakers and organizing the pizza dinner for teachers during the Teacher Training
Workshops. His students were well behaved and had a curious interest in geology and
especially gold occurrences after all the lessons they received. Guest speakers featured
were Valerie Gordon, Jessica Bjorkman, Eric Hebert, Hannah Cavillan, Sarah Campbell
and Landen Powell. Each of these speakers added a dynamic spin to the program in their
knowledge, interests and career discussions.
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Teacher Workshop
The Teacher Training Workshop was offered for Grade 4 and Grade 7 on two consecutive evenings respectively. Both workshops benefited greatly from Jessica Bjorkman’s
session on Prospecting and Staking a Claim over a pizza dinner. Mike Mansfield organized the pizza dinner and ensured that other food options were available. Both Ed and Mike
attended and participated on both days of teacher training. Mining Matters staff Julie Lépine delivered to a total of 14 teachers using the Deeper and Deeper resource kit.

Dates

September 26 to September 29, 2017

Locations

Range Lake North School, Yellowknife, Northwest Territories

Staff

Lisa Ambira –Coordinator, Indigenous Communities Education and Outreach Programs
Julie Lépine –Bilingual Programs Coordinator, Teacher Training and School Programs

Program Model

Classroom Sessions and Field Trip
Teacher Training Workshop

Participation

23 Students Ages 8 to 11
14 Teachers

Topics Covered

▪ Rocks and Minerals ▪ Mineral Exploration and Mining
▪ Geography
▪ Sustainability and Safety
▪ Education and Careers
▪ Mineral Resources in Society

School Contact

Mike Mansfield –Grade 4/5 Teacher, Range Lake North School

Industry Mentors

Jessica Bjorkman –Prospector and Instructor
Hannah Cavillan –Exploration Geologist, TerraX Minerals Inc.
Sarah Campbell –Geotechnician and Prospector, TerraX Minerals Inc.
David Connelly -Strategic and Engagement Advisor to TerraX Minerals Inc.
Valerie Gordon –Communications and Public Affairs, GNWT ITI
Eric Hebert –Exploration Geologist, TerraX Minerals Inc.
Ed Lippert –Assistant Superintendent, Yellowknife Education District No.1
Landen Powell –Outreach Geologist, Northwest Territories Geological Survey
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Program Activities
Classroom Sessions
Participants were engaged in three full-days comprising a series of interactive learning activities. Daily activities were held in the Grade 4/5 classroom at
Range Lake North School. In addition to the classroom activities facilitated by Mining Matters, students benefited greatly from the presentations by various mentors from
industry. The activities, described below, were selected based on the grade level and abilities of the participants.

Topic

Activities

Description

Introduction

Remember This?

Participants do a review activity at the beginning of the day to reinforce material learned previously.

What Do You Know About the Mining
Industry?

Participants brainstorm topics related to the mineral exploration and mining industries.

Mineral Discovery

Participants test seven minerals to determine hardness, magnetism, colour, lustre, conductivity, streak and cleavage.

Rock Cycle

Using illustrative handouts and posters, participants learn about the rock cycle.

Rock Discovery

Participants learn to identify the three rock types and are challenged to identify eight rock samples

Amethyst Jewelry Making

Participants make a piece of jewelry with tumbled amethyst and copper wire.

Soapstone Carving

Participants receive a soapstone carving kit, are introduced to sculpting, polishing and finishing methods, and make a sculpture.

Geological Mapping

This activity illustrates how rock outcrops are mapped and used to determine the geology of the area. Through representative
outcrops participants map and draw contacts (boundaries between different rock types) and create a geological map.

Gold Yes or No?

Gold is visually compared to similar substances (chalcopyrite and brass), participants are challenged to analytically determine
which sample is the true gold

Methods of Mining and the Mining
Cycle

Instructors facilitate a discussion of the differences between surface and underground mining, and how the location, size,
and grade of the ore body determine which method is used. Posters are used to illustrate mining methods and the main
components of each type with an environmental aspect.

Cookie Mining and the Environment

Participants are introduced to the four phases of the mining cycle. Examined aspects include mapping, capital investments,
equipment purchases, labour expenses, taxes, environmental infractions, operational methods, commodity pricing, and
reclamation costs. Participants are taught to use sound principles to produce a profit during the life of their mine.

Rocks and Minerals

Mineral Exploration
and Mining
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Topic

Activities

Description

Diamond activities

Degrees of Transparency

Participants categorize transparent, semi-transparent, translucent and opaque objects to demonstrate degrees of transparency
of diamonds. Transparent diamonds are considered gem grade and opaque diamonds are industrial grade

Kimberlite Indicator Minerals

Using a white light, participants examine a petri dish of kimberlite indicator minerals (ilmenite, chromite, garnet, olivine,
chrome diopside).

4C’s of Diamonds

The Cut, Carat, Color and Clarity of diamonds is discussed and supporting activities conducted to support understanding of
these concepts in relation to diamonds

Fluorescent Minerals

Participants are introduced to the property fluorescence and observe minerals such as Opal, calcite, fluorite, scapolite, ruby and
hackmenite under UV light.

Optical properties of minerals

Properties of light and dispersion of light through different mediums is demonstrated.

Geography

Canada Puzzle Maps

Participants piece together a large laminated map of Canada and are asked to identify various locations based on Canadian
mineral resource and geography trivia, or significant features/events.

Mineral Resources
in Society

Product Matching

Teams of participants are challenged to match common everyday products with the natural resources they are made from,
using an information card. The first team to correctly match the products wins.

Elements for Life Puzzle Challenge

Participants are introduced to elements using a 100-piece puzzle illustrating elements and common uses.

Sustainability

Reclamation Matching

Participants match photographs of operational mines to their reclaimed sites. A clue to the proper answer is given, as each
operational site photo has a raw material listed that matches a respective product listed on the reclaimed site photo.

Education and
Careers

Career Bingo

Participants learn about the different career opportunities in mineral exploration and mining through a game of bingo.
Participants shout “I’m hired” when they complete one of four bingo patterns on their bingo cards.
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Mentors
Jessica Bjorkman

Valerie Gordon

A Prospector with several years of prospecting experience is a
rare gem. Jessica shared her experience with the students in the
“Prospecting Activity” where she used samples to demonstrate
tests that could be conducted on various rocks when prospecting for
gold. She discussed the significance of looking for quartz as a gold
hosting mineral and the need to look for mineralization on rocks.
The students were so excited with the hands on activities and this
generated great interest in the field trip that was planned for the
last day. Jessica was also a guest at the Teacher Training Workshops
for Grade 4 and Grade 7 teachers where she shared on prospecting,
staking a claim, gold occurrences in quartz, mineralization in rocks
and helped prepare teachers for their field trip on Saturday.

Communications and Public Affairs representative from the
GNWT ITI was valuable in giving students an introduction to
Gold in Yellowknife in her topic “Gold Mining: Then and Now.
Valerie’s presentation focused on the history of gold mining
in the Northwest Territories.

Sarah Campbell
Geotechnician and Prospector with TerraX Minerals Inc. assisted
in the “Prospecting Activity” to help students make connections
of how field testing is done on rocks in situ. Sarah interacted with
students in the engaging activities to share her knowledge and
expertise on prospecting.
Hannah Cavillan
Exploration Geologist with TerraX Minerals Inc. was instrumental in
the “Prospecting Activity” bringing her knowledge of geology into
the classroom. Hannah returned on the following day with Eric for a
Career Highlight with the students. She shared on her work, travel
and love for geology. She also answered questions from students on
various areas that geology opens for career opportunities.
David Connelly
Strategic Advisor for TerraX Minerals Inc. championed the
initiative from inception, bringing together important partners
in government, industry and education to engage students and
teachers in this important and unique learning opportunity in
mineral resources education.
8

Landen Powell

Outreach Geologist, Northwest
Territories Geological Survey
discussed the regional geology.
The students loved Landen’s
demonstration of the different
rock types: sedimentary,
Eric Hebert
igneous and metamorphic rocks
Exploration Geologist with TerraX Minerals Inc. was part of
with the use of “Starburst”
the “Prospecting Activity” held by Jessica and was a wealth
candy. Sedimentary rocks were
of knowledge on the Ranney Hill Geological Interpretive
modeled by chopping the
Trail. Eric was also a guest speaker on the following day to
different colored candies using
highlight his career as an Exploration Geologist for TerraX
a pair of scissors and shaping
Minerals Inc. as well as prior history of his work as a geologist the various sediments into a
around the world.
sedimentary rock. Igneous
rocks were formed when the
Ed Lippert
starburst pieces were pressed
Assistant Superintendent, Yellowknife Education District No.1, closely together to look like a granite with the various
played a key role in getting the program off the ground. Ed
colored candy visible as granular texture. Landen described
visited the classroom for the student program and attended
rapid and slow crystallization of minerals that form from
both Grade 4 and Grade 7 Teacher Training Workshops. He
molten magma. He discussed extrusive and intrusive
also visited the team on site at the field trip on the Ranney
igneous rocks. To model metamorphic rocks, Landen put
Hill Geological Interpretive Trail to show support and interact the starburst sediments into the microwave for a few
with students.
seconds. He explained that minerals in metamorphic
rocks change due to close contact with molten magma
Mike Mansfield
and because of heat and pressure the rocks are chemically
Grade 4/5 Teacher at Range Lake North School was
altered. The students were excited by the change of
instrumental in the student program, teacher workshops and the starburst candy to molten form and their appetite
field trips. The programs’ success was due to the enthusiasm heightened by the wafting scent of melted candy. When
and hands-on support of Mike, in and out of the classroom.
asked what their favorite activity of the day was, most of
From organizing logistics remotely to program delivery
the students said “Starburst candy.”
onsite, Mike was a great support to Mining Matters during
the whole week of programming.

Teacher Training Workshop
The teacher workshops were attended by 14 teachers. Both evenings started off with a session on
Prospecting and Staking a Claim by Jessica Bjorkman. Mining Matters Bilingual Programs Coordinator
Julie Lépine facilitated the workshop for teachers on both evenings using the Deeper and Deeper
and Core Concepts resource kits. The three-hour, hands-on workshop focused on exploring rocks
and minerals, testing the physical properties of minerals, learning how to look for clues in rocks
to determine how they were formed, gaining a better understanding of the three rock types and
exploring the rock cycle through hands-on activities that can be reproduced in the classroom.
Teachers had the chance to develop their inquiry-based and observation skills as they explored the
properties of non-renewable resources and discovered the mining cycle in engaging ways. Raising
awareness about the importance of rocks and minerals in our everyday life was an important
takeaway message for teachers. The goal was that teachers would leave with a concrete plan about
implementing the resource in the classroom. The program was fortunate to attract teachers from
the following boards: Behchoko Community Elementary School, Yellowknife School Division No. 1,
Commission Scholaire Francophone and Yellowknife Catholic Schools.

Field Trip
A school bus was arranged by Ed Lippert and Mike Mansfield for the field trip. The Ranney Hill Geological
Interpretive Trail, named after its builder prospector, Winslow Ranney, his brother and the Ranney Hill
Gold Company from the 1930’s and 40’s. The Trail was a wonderful learning experience for students
in connecting classroom activities to local geology. The team met at Range Lake North School on the
beautiful sunny day and drove 30 minutes to the site. The students were split into five groups with each
adult responsible for each team humorously named after different native elements. Jessica Bjorkman
demonstrated the practical aspects of staking by using an axe to chop down a tree that would be used for
staking an area. She then used flagging tape to show the next step. Eric Hebert led the drive to the site
and gave an overview of the geology. He explained how the presence of drill holes and trenches from past
exploration grants access to mineralized areas important in hosting gold deposits.
Photographer, Bill Braden of billbradenphoto, joined the group to capture the experience. Ed Lippert was
on site to interact with students during the initial stage of the hike.
A half-day field trip for teachers was held on the following day.
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Results
Mining Matters assesses the success of programs
through participant feedback at the end of each
program. A sample feedback form is provided in
the appendix.

Classroom Sessions
A classroom session is considered successful when
participants indicate that they learned something
new, found the activities interesting and report
an increased interest in science, engineering or
the mining industry. Based on the data collected,
Mining Matters can report a successful program
with positive feedback. The program was very
successful in engaging members of industry to give
an in-depth look into life in geoscience and linking
the classroom material to practical lesson in the
field. Students were able to put all the theoretical
knowledge they had gathered during the week into
a practical exercise at the Ranney Hill Geological
Interpretive Trail. All the content taught in the
classroom and facilitated by guest speakers was
linked to information on Earth science, minerals,
rocks and the environment.
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Feedback from Students
Participant Success Indicators

Feedback from Teachers

Percentage

Percentage of responding participants who indicated
that they enjoyed the program

100%

The kit and activities are
amazing! I can’t wait to use it!

Percentage of responding participants who indicated
that they learned some to a lot

100%

Best PD ever!

Percentage of responding participants who indicated
they found the program somewhat to very interesting

90%

Percentage of responding participants that indicated
they may be or are thinking about a job/career in
science and engineering

55%

Great to have samples
organized and prepared to
use in the classroom.

Percentage of responding participants that indicated
they may be or are thinking about a job/career in
mineral exploration or mining

75%

Percentage of responding participants that indicated
that rocks, minerals, metals and mining are important
in their life

100%

I used to think that
prospecting was a thing of
the past, but now I think I’d
like to encourage my students
to explore prospecting.
I have so many hands-on
activities to choose from.
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Conclusion
In September 2017, with sponsorship from
the GNWT ITI, TerraX Minerals Inc. and NRCan,
Mining Matters partnered with the Yellowknife
Education District No. 1 and Range Lake North
School to deliver a three-day Mining Rocks
Earth Science Program, two Teacher Training
Workshops for Grade 4 and Grade 7 teachers and
a half-day field trip to the Ranney Hill Geological
Interpretive Trail, led by Jessica Bjorkman and
Eric Hebert. This program generated interest
in Earth science, recognition of the origin of
everyday products and awareness of future
employment opportunities available in the
region. The program reached 23 students in
Grade 4/5 and 14 teachers from various school
boards in Yellowknife. The half-day field trip
was greatly anticipated by students and was a
tremendous success. The field trip gave students
practical knowledge in prospecting for gold in
their local area. A half-day field trip for teachers
was held on the following day.
The Mining Rocks Earth Science Program
demonstrated the commitment of the GNWT ITI,
TerraX Minerals Inc. and NRCan to providing
meaningful educational opportunities for
students and teachers. Mining Matters looks
forward to a lasting partnership in mineral
resources education.
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Appendix A - Teacher Feedback Form
2

1
6.

Teacher Training and School Programs
In-service Feedback
So that we may continue to improve the quality of educational programming, we
appreciate you taking a few minutes of your time to complete this evaluation.
Your comments and suggestions will help us to better plan future sessions.

If this workshop was offered again, what topics would you be interested in learning more about?

Application
As a result of attending this session I see the value to me in the following ways: Check (✓) all that apply.

What kind of thinking does this professional learning session encourage?
This exercise is intended help participating teachers to reflect on their thinking about the topics / issues
covered during the in-service and explore how and why that thinking has changed.

___It may help me do a better job at teaching students about rocks, minerals and mining.

I used to think, …

___I gained one or more specific ideas that I can implement in my classroom.

•

___I learned a new approach to an existing concept.

•

___I do not see the impact of this workshop on my classroom practices.

•

___Other: ____________________________________________________________________
_________________________________________________________________________

•

Overall impression
I would rate this workshop as: Check (✓) only one category.

but now I think…
•

___Excellent

•

___Good

___Average

___Poor

Would you recommend this Mining Matters workshop to your colleagues?

•

Yes No

Is there anything else you would like to add?

•
Workshop design and delivery
Indicate your level of agreement with each of the aspects of the workshop offered.
Strongly
agree

Strongly
disagree

1.

The workshop content met my expectations.

[5]

[4]

[3]

[2]

[1]

2.

Content covered met stated objectives

[5]

[4]

[3]

[2]

[1]

How may we reach you?
By providing your contact information you give your expressed consent to be added to the Mining Matters
teacher database. Doing so will allow you to have access to the annual Field Trip Subsidy funds as well as realtime pedagogical support in the area of Earth sciences. Write legibly and clearly.

3.

Content was presented clearly & effectively

[4]

[3]

[2]

[1]

Name: _________________________________________________________________________

4.

Responsive to questions/comments by facilitator

[5]

[4]

[3]

[2]

[1]

Email: ______________________________________________ Tel.______________________

5.

Teaching aids/audiovisuals were used
effectively

[5]

[4]

[3]

[2]

[1]

[5]

School Board/Division_______________________ School: ______________________________
Grade(s): Primary – Junior – Intermediate – Senior

Session: D&D | MMII | DD | Other

Facilitator:

Event:

Location:

Sector: Public | Private | Independent
Date: ‘17
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Appendix B - Student Feedback Form

Mining Rocks Earth Science Program
Final Feedback Form
Date: ________
1.
2.

3.

Age: _____ Grade: _____

How would you rate your
enjoyment of the program?
Did you find the program
interesting?
How much did you learn during
the program?

1
Didn’t
enjoy

1

Gender: Female
2

1

2

3

2

3

Some

What was your most favourite activity during the program? Why?

5.

Was there anything you didn’t like about the program? Why?

6.

After the Mining Rocks Program are you more
interested in science and engineering?
Do you want to study/learn more about science and
engineering?
Would you consider a job/career in science and
engineering?
Would you consider a job/career in mineral
exploration or mining?

8.
9.

4

Somewhat
interesting

4.

7.

4

It was okay

Not
interesting

Not much

3

Male

(circle)

No

5
Really
enjoyed

5

Very
interesting

4

5

A Lot

Maybe

Yes

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

If so, which job(s)?

________________________________________________
10. After what you learned, how
important do you think rocks,
minerals, metals and mining are in
your life?

1
Not
important

2

3
Somewhat
important

4

5
Very
important

11. Is there anything else you would like to tell us?

Thank you!
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Mining Matters is a charitable organization
dedicated to bringing knowledge and awareness
about Canada’s geology and mineral resources to
students, educators and the public. The organization
provides current information about rocks, minerals,
metals, mining and the diverse career opportunities
available in the minerals industry. Mining Matters
offers exceptional educational resources that meet
provincial curriculum expectations, by educators
and Earth science experts. Mining Matters has
reached an estimated 650,000 teachers, students and
members of the public since its inception in 1994.
PROSPECTORS AND DEVELOPERS ASSOCIATION
OF CANADA MINING MATTERS
904-1200 Eglinton Avenue East
Toronto, ON M3C 1H9
T: 416-863-6463
F: 416-863-9900
W: MiningMatters.ca
Registration No. 887756435 RR0001
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