
Fort Resolution Youth Monitoring Project: 
Draft Teaching Resources Prepared for Pilot Use in Fort Resolution 
 
This document includes three draft teaching modules that have been prepared for pilot use in 
Fort Resolution as part of the Fort Resolution Youth Monitoring Project. Each module focuses 
on one primary theme that emerged from the first learning session that was held in Fort 
Resolution on March 5 and 6, 2014 – ice, water quality and snow. At this point in the program, 
the modules are designed to be relatively broad so that they can be adapted to different 
communities across the NWT. Each module includes a series of different activities relating to 
the overall module theme in addition to several extension activities. A teacher’s guide, student 
activity sheets, and a table matrix identifying detailed curriculum links are provided for each 
activity in the module.   
 

In addition to the three draft modules, this document also includes a cumulative curriculum 
matrix that summarizes the curriculum links identified in each module. The cumulative matrix is 
included below, and is organized as follows: 

- the first column indicates the type of learning objective that the associated activity 
meets (i.e, knowledge, skill, or attitudinal based); 

- the second column indicates which curriculum document the learning outcomes refer to 
(i.e., experiential science 20/30, social science 20/30, mathematics 10/20, sciences 20/30) 

- the third column references the targeted objective as stated in the curriculum (U 
indicates the unit number, GLO indicates the general learning objective, and SLO 
indicates the specific learning objective; 

- the fourth through tenth columns use a green fill to indicate which module and specific 
activity corresponds to the identified curriculum outcome; 
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Cumulative Curriculum Matrix:  
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Experiential 
Science 10 

U2; GLO A; SLO 1        

U2; GLO B; SLO 1        

U1; GLO B; SLO 8        

U3; GLO A; SLO 2        

Experiential 
Science 20 

U1; GLO B; SLO 8        

U2; GLO A; SLO 1        

U1; GLO A; SLO 3        

U1: GLO A; SLO 4        

U2; GLO B; SLO 3        

U3; GLO A; SLO 1       
 

Experiential 
Science 30 

U2; GLO A; SLO 1       
 

U2; GLO A; SLO 6       
 

U2; GLO A; SLO 7       
 

U2; GLO A; SLO 8       
 

U2; GLO A; SLO 9       
 

Mathematics 10 U10-C; Relations and Function; SLO 1       
 

Mathematics 20 
U20-3; Measurement; SLO 1       

 

U20-3; Algebra: SLO 1       
 

Biology 20 UB; GLO 1; SLO B1.4k       
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Experiential 
Science 20-30 

Appreciation of Science (Page 9)       
 

Collaboration (Page 9)       
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Experiential 
Science 20-30 

Inquiry-Based Learning Skills  (Page 3)       
 

Scientific and Technical Inquiry Skills 
(Page 7) 

      
 

Social Science 
20-30 

Critical and Creative Thinking Skills       
 

Historical Thinking Skills       
 

Oral, Written and Visual Literacy 
Skills 

      
 

Deliberative Inquiry Skills       
 

Decision-Making and Problem Solving 
Skills 

      
 

Chemistry, 
Biology 30 

Performing and Recording Skills       
 

Communication and Teamwork Skills        
 



Module 1: Studying Ice 

TEACHERS GUIDE 

 

 
 
 
Introduction:  
 

Cumulative impacts are a growing concern across the north. Many people in the Northwest 
Territories are worried about the combined impacts that climate change, natural 
environmental changes, industrial development activities and other human activities are 
having on the ecosystems on which they depend. Ice is a common indicator that both 
western scientists and Traditional Knowledge holders use to monitor ecosystem change. 
 
This module includes two activities that will help students to better understand how the 
behaviour and timing of ice events on their local water bodies are changing. Students will 
learn about these changes and what they mean for their environment from a Traditional 
Knowledge perspective and from western science approaches. In Activity 1 students will 
gather Traditional Knowledge information about changing ice conditions by interviewing a 
local Elder. In Activity 2 students will work as a class to conduct their own photo-based ice 
observation study to monitor ice freeze-up and/or break-up dates. The module also 
includes extension activities where students can further analyze their ice photo collection 
and compare their findings with the Traditional Knowledge they learned from their Elders.   
 
Through the activities in this module students will explore several experiential science 
concepts and exercise their research and inquiry, problem solving and critical thinking skills. 
The ‘Curriculum Connections’ section at the end of this guide provides a more detailed 
overview of how the activities in this module provide opportunities for students to meet 
curriculum learning outcomes in Experiential Science 20 and 30, Social Science 20 and 30, 
and Science 20 and 30.  
 

Overview of Activities: 
 
Activity 1: Learning from our Elders 

 
Students will conduct interviews with local Elders to gather Traditional Knowledge about 
changes in local ice behaviours over time. Teachers will play a key role in helping students gain 
a preliminary understanding of the steps involved in the interview process before they begin 
their interviews. This includes explaining the steps involved in arranging and conducting 
interviews with Elders and describing the different ways that the interview data can be 
recorded (i.e., through manual note-taking or with an audio recorder). Teachers can use the 
‘Interview Tips’ provided in this module as a student handout resource.    
 
Once students understand the interview process, they will begin arranging an interview with a 
local Elder. Students will be given some direction with respect to the type of information that 



they are looking for, but will develop their own specific questions for the Elders in their 
community. Teachers may want to give their students some possible interview questions to get 
them started on the question development process. These may include: 
 

- Have you noticed any changes in the timing of freeze-up and break-up? 

- Has the use of ice for transportation, hunting and fishing changed in last 50 years? 

- Traditionally, what types of signs do you look for to ‘read’ the ice? 

- What are signs that you can look for to tell if the ice is safe or unsafe?  

- What different types of ice do we see in our community over the winter season?  What 

do they look like?  

 
Students will be encouraged to use their prepared questions as a guide during the interview, 
but should be reminded that the goal is for them find out as much as they can from their Elders 
about changes in timing of ice freeze-up and break-up activities, the types and speeds of ice 
movements, traditional signs for reading the ice, and changes in how people and animals use 
the ice over time.  
 
Once students have completed their interviews they will review their interview notes and 
summarize what they learned so that they can share it with their classmates. Students will use 
the provided table and answer the associated questions (see student activity sheets) to 
organize the information that they gathered.  Students will conclude the activity by preparing a 
brief presentation on their interview results and presenting it to their class.  
 
Suggested Approach: 

- Prepare a brief overview on the interview process and highlight the steps involved in 
arranging and conducting interviews and the different options students have for 
recording the interview data. Use the provided ‘Interview Tips’ page as a student 
handout to supplement this process.  

- If possible, students should do this interview activity individually and present their 
findings to the whole class. 

- If there are few Elders available in the community compared to the number of students, 
it may be more appropriate have students work in pairs or small groups to complete the 
activity. This will avoid over-taxing Elders with multiple students asking to interview 
them about the same content.  

- If planning to run Activity 2 as a follow up to this activity, hold a class discussion after 
students finish their individual presentations. The purpose of this discussion will be to 
summarize a list of signs for reading the ice that students learned from their Elders. 
Students can then incorporate these methods while observing ice characteristics and 
behaviour as part of Activity 2. 

 
Materials Required: 

- Audio/video recorder  
- Notebook and activity sheet for each student  



 
Data Obtained: 

- Traditional knowledge from local Elders about ice event changes, changes in ice 
behaviours, traditional signs for reading the ice, and changes in how people and animals 
use the ice. 

 

 
Activity 2: Classroom ice observations  

 
Students will monitor and document ice freeze-up and/or break-up events on a water body 
near their community. This activity is designed to be carried out as a class project, or as a group 
project. The class or group will collectively choose a water body located close to the school that 
they want to monitor during freeze-up and/or break-up. It is important that an accessible water 
body observation site is chosen so that all of the project participants can easily find the site. For 
example, the observation site may be the public dock, or an identifiable spot on a road in town 
where the water body is clearly visible. Ideally this site will be close to the community school. 
All of the observations for this activity should be made from the same site. Next, the group 
needs to determine an area of the water body on which to focus their observations. The group 
may be able to observe the whole lake, the middle of the lake, an arm of the lake, a bay in the 
lake, or another part of the lake that is easy to describe. The key is to make sure that all of the 
student monitors know which part of the water body to monitor. The provided ‘Field Guide’ 
indicates what is meant by ‘observation site’ and ‘monitoring area’. 

 
Observations should be recorded daily during periods of break-up and freeze-up. Each day the 
group or class will record observations about the type of ice coverage they see from the 
selected observation site (i.e., none, partial, full) as well as other observations related to ice 
colour, texture, and signs of human or animal activity. Daily weather observations should also 
be recorded during the monitoring period, including air temperature and a description of the 
cloud cover. A daily photograph of the chosen water body monitoring area should also be taken 
as part of the observations and attached to student data sheets.   
 
Suggested Approach: 

- Depending on the class size, run this activity as a class project 
- As a class, determine the water body to monitor, the observation site and the part of 

the water body to be examined (monitoring area). Make these decisions prior to the 
freeze-up and/or break-up period(s) for which you are running the monitoring activity.  

- Ideally the chosen locations will be close to the school so that students can make their 
observations before school, during lunch or recess or after school. 

- Develop a class schedule that assigns each student (or pairs of students depending on 
the class size) one or two dates when they are responsible for monitoring.  

- Make sure that someone is responsible for every day during the freeze-up and/or break-
up period(s).  

- It may be easier to have one class copy of the attached data forms that each student 
completes on their assigned monitoring date.  



 
Materials Required: 

- Camera 
- Computer access to view photos and check local weather  
- A pencil, notebook and activity sheet for each student/observer  
- Thermometer  

 
Data Obtained: 

- Ice observation site description and sketch 
- Daily weather data (air temperature – maximum, minimum and temperature at the time 

of the observation, cloud cover, wind, precipitation) 
- Daily ice cover description (ice coverage identification resources provided)  
- Daily photographs from selected ice observation site 

 
 

Extension Activities:  
 

 Have the class work together or in small groups to do a photo analysis of their 
collective group ice observation photos. Each student should contribute at least one 
photo from the same observation site. Have students organize the photos by date 
and analyze each photo for type of ice, degree of ice coverage, progress of ice 
freeze-up/break-up and obvious changes in human and animal activity over time.  
 

 Have students research climate records for their area and prepare a graph showing 
air temperature changes over the past 50 years. Students can plot a trend line on 
the graph and compare the trend with changes that their Elders have observed in ice 
behaviour over time. Is there a correlation between Elders observations of ice event 
dates and temperature changes over the past 50 years? 

 

 Have the class work together to put together a presentation and visual display of 
their photos that summarizes their findings from the ice monitoring project. The 
class project could be presented at a public event designed as a youth-open house 
or community forum.  

 

 Introduce students to the IceWatch Canada Program 
(https://www.naturewatch.ca/english/icewatch/) and highlight its purpose and the 
importance of the data it collects.  Have students contribute to their data to the 
program through the ‘submit observations’ page on the IceWatch website. 
Encourage students to explore the IceWatch website and look at the ‘results’. Hold a 
class discussion about the value of monitoring ice observation trends over long 
periods of times and across long distances.  
 

 If this activity has been done in previous years, prepare a summary of the data that 
past students collected during their ice observations. Pass this information on to 

https://www.naturewatch.ca/english/icewatch/


current students and have them compare their ice observation data to the data you 
summarized from past students gathered. Prepare the ice observation data from the 
current year so that it can be passed on to subsequent classes and teachers to do 
the same types of comparisons over time.  

 



Curriculum Connections:  
This section illustrates how the activities in this module provide opportunities to meet curriculum learning outcomes in the grade 11 and 12 
experiential science and social science curricula. The table is organized as follows: 

- the first column indicates the curriculum reference (i.e., experiential science 20/30 and social science 20/30); 
- the second column indicates the type of learning outcome being met (i.e., content, skill or attitudinal based); 
- the third column describes the targeted objective as stated in the curriculum; 
- the fourth and fifth columns use a green fill to indicate which activity in the module corresponds to the curriculum outcome; 
- the sixth and final column describes the link between the curriculum outcome and the activity in more detail 
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Content-
Based 
Learning 
Outcomes 

Unit 1: Intro to Oceanography 
 

General Learning Objective B: 
Students will investigate marine currents and ocean 
dynamics 
 

Specific Learning Objective 8:  
Students will gain an understanding of Ocean dynamics by 
d) consulting with community Elders to develop a 
presentation on the tools and strategies used for safe ice 
travel and by g) researching and presenting a case study 
on the historical and cultural importance of ice for 
northern Aboriginal peoples 
 

  Although not necessarily specific to sea ice, students will interview 
an Elder in their community and develop interview questions that 
include questions about traditional signs for ‘reading’ the ice, the 
importance of ice for traditional uses, and how the ways in which 
humans and animals use the ice have been forced to change.  
 
Students will demonstrate what they learned about changing ice 
dynamics and traditional uses of ice from their Elder interview by 
summarizing their findings in the worksheet provided and 
presenting their results to the class.  

U3: Habitats, Population Dynamics and Management 
 

General Learning Objective A:  
Students will investigate marine habitats and gain an 
understanding of the mechanisms that support the plants 
and animals living in it 
 

Specific Learning Objective 1:  
Students will gain an understanding of the open ocean 
habitat by: g) investigating and discussing with community 
Elders to document how changing ice conditions can 
impact the biological diversity of an ecological community 
and effect traditional Aboriginal way of life 

  



Skill-Based 
Outcomes  

Page 3: Experiential Science encourages students to ask 
questions, investigate and experiment, be curious and 
creative, solve problems, reflect on their cultural and past 
experiences, assume responsibility for their learning and 
construct meaning of the world around them. (Inquiry-
based learning) 
 

  As part of their Elder interviews, students will develop their own 
list of questions for their investigation. Students will be encouraged 
to think about questions related to ice, but will have to be creative 
to develop their own questions for the interview. Students will 
then use these questions as part of their own Traditional 
Knowledge investigation through which they are responsible for 
solving any problems and interpreting the information they learn 
from their Elder. 
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Page 7: Experiences will help students develop the skills 
required for scientific and technological inquiry to solve 
problems, communicate scientific ideas and results, work 
collaboratively, and make informed decisions. 

  Students will work collaboratively (either as a group or a class) to 
design an ice observation monitoring investigation. Several 
decisions must be made throughout the investigation including the 
water body, observation site and monitoring area. Students will 
also practice using photography as a scientific ice monitoring 
technique. Extension activities give students experience 
communicating their findings through a presentation and visual 
display, and an opportunity to practice photo-analysis methods. 
   

Attitude-
Based 
Outcomes 

Page 9: Appreciation of science: Students will be 
encouraged to appreciate the role and contributions of 
our ancestors and use of science in their lives, and to be 
aware of its limitations and impacts.  
 

  In Activity 1, students will be encouraged to appreciate the 
importance of information from their ancestors by investigating 
the contributions that Traditional Knowledge from their Elders has 
with respect to understanding changes in ice. In Activity 2 students 
will learn about and practice using scientific approaches to monitor 
changes in ice. Extension activities encourage students to compare 
the contributions of both types of knowledge and recognize that 
both are necessary to understand change.  
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 Page 9: Collaboration: Collaborative activities provide 

students with opportunities to work in group situations on 
real-life problems. Through field, laboratory and class 
activities students will be given 
opportunities to develop a sense of interpersonal 
responsibility, openness to diversity, respect for multiple 
perspectives, and an appreciation of the efforts and 
contributions of others. 

  Students will work in groups or as a class to conduct an ice 
monitoring project. Students will work together to design and 
implement the project, and each student has a responsibility to the 
group to contribute at least one day’s worth of data to the project. 
In addition to developing their own sense of responsibility to the 
group, students will also learn to appreciate the efforts of their 
peers. As part of this process, students will practice being accepting 
and open to different approaches and perspectives that their peers 
bring. 
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Skill-Based 
Outcomes 

 

Critical thinking and creating thinking: Evaluate ideas and 
information from multiple sources 

  In Activity 1, students will undertake a Traditional Knowledge study 
through which they are responsible for investigating, documenting, 
reviewing, critically reflecting on, and summarizing information 
about changes in ice. Students will be encouraged to evaluate the 
information they collect through their Traditional Knowledge 
inquiry for the purpose of their summary. Extension activities 
encourage students to identify connections between the 
Traditional Knowledge they collect and related available scientific 
records such as climate and weather trends.  
 

Develop skills for historical thinking : Analyze the multiple 
historical and contemporary perspectives within and 
across cultures 

  In Activity 1, students will investigate changes in local ice dynamics 
through one historical perspective (Traditional Knowledge) within 
their culture. Students will be encouraged to examine the 
significance of patterns of changing ice dynamics on the 
contemporary world, particularly with respect to human use of ice 
for hunting, travelling and fishing.  
 

Demonstrate skills of oral, written, and visual literacy: 
Communicate effectively to express a point of view in a 
variety of situations   

  In Activity 1, students will use oral communication skills to 
communicate effectively during their Elder interviews. This 
includes communicating clearly and effectively by asking respectful 
and relevant questions, engaging in informal discussion and 
listening respectfully. Students will also use oral and visual 
communication skills to present a summary of their interview 
results to the class.  
 

Develop skills required for deliberative inquiry by applying 
the research process 

  In both activities, students will develop conclusions about changes 
in local ice dynamics based on evidence gathered through different 
research tools and methods (i.e., Traditional Knowledge interviews, 
field-observations, photo-analysis). Students will consult different 
sources of information from the methods above to investigate the 
research topic and arrive at their conclusions.  
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Activity 1: 

STUDENT WORKSHEET 1 
 

 

Studying Ice: Learning from our Elders 
 

Introduction:  
 

Cumulative effects and environmental change are common concerns across the Northwest 

Territories. Ice is a common indicator that both western scientists and Traditional Knowledge 

holders use to monitor ecosystem change. While western science approaches to monitoring 

ice typically rely on photography, remote sensing and satellite imagery, Traditional Knowledge 

holders monitor ice using a combination of their own observations, experiences and 

information passed down to them through generations. Both types of knowledge are needed 

to understand how ice conditions and behaviours are changing in an ecosystem.  

 

This activity focuses on gaining a better understanding 

of the Traditional Knowledge that your Elders have 

with respect to local ice patterns. Their knowledge is 

very important for understanding the changes that are 

occurring with ice freeze-up and break-up times on 

local water bodies, and how these changes are 

impacting the way that people and animals use the ice. 

Elders’ knowledge of ice is also central to learning about the traditional signs that can be used 

to ‘read’ the ice and tell if it is changing. Understanding these signs are increasingly important 

as northern temperatures increase and change the nature of ‘normal’ ice event patterns.  

 

The information that Elders have about ice and its complex interactions with wind, weather 

and snowfall is also very useful for scientists studying ice. Elders can provide important 

baseline information about historical ice conditions for which there is no scientific record. 

Baseline information is very important because it is like a benchmark that provides a basis for 

measuring changes over time.  Without baseline information we cannot measure change. They 

can also help scientists to identify the areas of ice they should be studying and the types of ice 

characteristics to look for. 
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Procedure: 

 
1) Read over the provided interview tips page: Make sure you read the document carefully 

and understand the interview process. 
 

2) Start brainstorming: Use the provided activity sheet to start thinking about the types of 
questions you may want to ask your community Elders with respect to ice events and 
behaviours.  

 
3) Identify an Elder: Think about the Elders in your community and decide who you think 

would be the best fit for you to interview.  
 

4) Arrange an interview: Contact the Elder you identified and explain the reason why you are 
contacting them. Explain the purpose of the interview and the types of questions you will 
likely ask them. Be sure to tell them how long you think the interview will take. If they are 
interested in participating, arrange a time and place that is convenient for both you and 
your Elder.  

 
5) Conduct your interview: Meet with your identified Elder on the arranged time and place. 

Be sure to record information during the interview if your Elder gives you permission to do 
so. You may want to use a notebook and record notes by hand, or you may want to use an 
audio recorder to tape the conversation and make notes afterwards.  

 
6) Summarize your interview information: After the interview is complete, review your notes 

or the audio recording. Summarize what you learned during the information and the 
Traditional Knowledge that you gained using the sheets provided. Be sure to answer all of 
the questions on the sheet.  
 

7) Prepare a brief summary presentation of your results: Use your summarized interview 
information to prepare a short presentation about your findings. Deliver your presentation 
to the class.  
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Interview Tips! 
 
 
 Interviews are not a dialogue. The objective is to 

allow your interviewee to be the narrator and tell 
their story. Limit your own stories and remarks to a 
few comments and remember to be respectful of 
your interviewee’s time. 
 

 If you want to record your interview, be sure to ask the respondent if it is 
okay. Do not record without their permission first.  
 

 Choose a quiet place to conduct your interview. Interviews typically work best 
when it is just the interviewer and respondent present. The interview location 
should have as few distractions as possible.  

 
 Ask questions that require more than a yes/no response. You can use 

question words and phrases such as ‘how’, ‘why’, ‘what kind of’, ‘where’ and 
‘explain’ to encourage the respondent to elaborate. 
 

 Try and ask one question at a time. If you ask a series of questions at once it is 
likely that the respondent will only answer the first and last.  
 

 Don’t be afraid of pauses. Your respondent may need some extra time to 
process your questions and think through their response. Give them that 
time.  
 

 Use your questions as a guide. The questions you prepared ahead of time will 
help you remember the main questions that you wanted to ask. However, 
remember that it is okay to ask additional questions as they arise, and to 
change the order of your questions. Each interview will be different.  
 

 Structure your interview questions. Usually you will want to start with general 
background questions and then progress to more detailed questions.  
 
 
 

 



14 
 

Start Brainstorming!  
 
Use this activity sheet to start brainstorming the types of questions you may want to ask 
your community Elders. Think carefully! You will use these questions as a guide when it 
comes time to conduct your interview. 
 
Remember that your goal is to ask questions that will allow you to find out as much as you can 
from an Elder about the following: 
 

 Ice event changes (changes in freeze-up and break-up) 

 Changes in ice behaviours 

 Traditional signs for reading the ice 

 Changes in how people and animals use the ice  
 

List at least ten questions that you might use in your interview below: 

 
 

1)              
 

 

2)              
 

 
3)              

 

 
4)              

 
 

5)              
 
 

6)              
 
 

7)              
 
 

8)              
 
 

9)              
 
 

10)              
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Summarize and Reflect on Your Interview Results:  
 
 

1) What common themes emerge from the information you learned during the interview? 
 (Identify and briefly describe up to three common themes/topics that came up during your interview) 
 

 
 

2) According to the Elder you interviewed, what major changes have occurred over the 
past 50 years with respect to the amount of ice, properties of ice, types of ice, and the 
timing of ice freeze-up and break-up events? 
 

 
 

 
3) Based on what you learned in your interview, what information would you use if you 

were going to do your own ice observation study?  
(For example, what signs would you look for when trying to read the ice?) 
 

 
 

4) Discuss the cultural importance of ice, both today and historically. What are the main 
cultural uses of ice that were mentioned in your interview? 
 
 

5) What information during the interview surprised you the most? What did you find the 
most interesting or important? 
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Activity 2: 

STUDENT WORKSHEET 2 
 
 
 
 

Studying Ice: Classroom Ice Observations 
 

Introduction:  
 

Many communities across the Northwest Territories are worried about environmental change, 

particularly with respect to water. Freeze-thaw cycles are one type of environmental change 

that both scientists and Traditional Knowledge holders have observed in northern water 

bodies.  However, these changes are not consistent across the north, and there are still many 

gaps in understanding these changes. In addition to Traditional Knowledge, ice event 

monitoring can also contribute to filling in these gaps.  This approach typically involves 

monitoring the same location of a water body during freeze-up and break-up over several 

years.  

 

Ice events, which are the freeze and thaw dates of 

rivers and lakes, are yearly changes that are important 

for many reasons, and can be easily recorded. 

Information about these events is important for 

helping to understand how local environments may be 

changing. This type of data is particularly helpful for scientists to use in their climate analyses 

of an area because ice behaviour is a strong indicator of climate change. Monitoring changes in 

the timing of local ice events is also important for community members because they depend 

on the ice for transportation, hunting and fishing. The timing of ice freeze-up and break-up 

also affects the erosion processes along river banks and lake shores, which, in turn, affect 

water flow rates and sediment deposition. Spring break-up events can also create ice jams and 

flooding problems in some areas where large pieces of ice buildup on a river and block water 

from flowing through. This can create flooding conditions.  

 

In this activity you and your class-mates will help monitor ice events in your community! This 

will help scientists and people in your community better understand environmental changes in 

your area.  
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Procedure: 

 
1) Select a water body: Choose a lake or river that is close to your school. If possible, choose a 

lake or river that is not long and skinny. These types of water bodies should be avoided 
because they are heavily influenced by wind and air movements and thus are not the best 
selections for monitoring ice behaviour.  
 

2) Select an observation site: Choose an easily accessible place that gives you a good view of 
the water body you selected. This place should be easy to identify so that both you and 
your classmates can easily find it and record observations from it. If you are monitoring a 
small lake, areas that give you a view of all or most of the lake are best. If you are 
monitoring a big lake, it is best to select a location where you can see an easily identifiable 
part of the lake (e.g., an arm of the lake).  

 

3) Select a monitoring area: The area that you are going to monitor will depend on your view. 
You may be able to observe the whole lake, the middle of the lake, an arm of the lake, a 
bay in the lake, or another part of the lake that is easy to describe. Make sure you describe 
the area you are monitoring so that someone can read your description and monitor the 
same location. Draw a sketch of your view and monitoring area using the activity sheet 
provided.  

 

4) Monitor the ice during fall freeze-up and/or spring break-up: 
 

i) When it is your day to record ice observations, go to your selected observation site.  

ii) Record the date and time of day that you are recording your observations. 

iii) Locate the area of the water body that your class agreed to monitor.  

iv) Look closely at this area. Look for ice on the water body. Is there any ice? Is there 

partial ice coverage? Is there full ice coverage? Double check with your field guide 

and record the ice coverage. 

v) If there is any ice, take a closer look and describe what you see. What colour is the 

ice? What does its texture look like? Are there any signs of animal or human 

activity? Can you see air bubbles in the ice? Record these observations.  

vi) Take a photograph of the area and save it.  

vii) Now take time to observe the weather. What is the cloud cover? Is it sunny? Is it 

windy? Record as many observations about the weather as you can. 

viii) Be sure to use your thermometer to measure the air temperature when you do 

your observation. Record the air temperature.  
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Field Guide: 
 
 

Identifying an Observation Site and Monitoring Area on a Lake: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Examples of Ice Coverage: 
 

 
 
 
 
 

No ice coverage: 
Water shows no 
signs of ice 
forming.  

Observation Site 

Monitoring 
Area 
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Partial ice coverage: 
Water is starting to 
freeze and ice is forming 
from the shores of the 
lake towards the 
middle.  

Full ice coverage: Ice has 
fully formed on the lake 
for the winter. There are 
signs of snowmobiles and 
people walking on the 
lake. 

Ice film coverage: A thin 
layer of ice has formed 
across the whole lake. The 
ice is too thin to walk on 
there are no signs of 
human or animal activity. 
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Record Your Observations!  
Use this form to record your ice observations and monitoring data  
 

Location Information: 
 
 

6) Water Body Name: 
(What water body did your group choose to monitor?) 
 

              
 
 
 

7) Description of Observation Site: 
(Provide a clear and detailed description of the selected site from which your group will observe the ice 
or water) 
 

              
 
              

 
 

8) Description and Sketch of Water Body Portion Being Observed: 
(Provide a clear and detailed description of the area of the water body that your group has chosen to 
observe. For example, between two clear Peninsula’s that you can see from your observation site. Use 
the box below to sketch the area of the water body that you have chosen to observe)  
 

               
 
              
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Sketch the area of the water body you are going to observe 
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Ice and Weather Information:  
 

Record your daily observations during freeze-up or break-up:  
 
 

  Ice Observations Weather Observations 

Observation 
Date  

Time of 
Day 

Ice Coverage 
(None, Partial, 

Full) 

Other Observations (e.g. type of ice cover, 
ice colour, other reading signs based on 

Elders’ knowledge etc.) 

Air 
Temperature 

(°C) 

Other Weather Observations 
(cloud cover, presence of wind, 

etc.) 

      

      

      

      

      

      

      

      

      

Remember to take a photograph of your 
selected water body area! Date the 
photograph and attach it to your 
observation table. 
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Module 2: Studying Water 

TEACHERS GUIDE 
 
 
 
 

Introduction:  
 

Freshwater is essential to life. In the Northwest Territories (NWT) water is fundamental to 
peoples’ cultural, social, spiritual, and physical well-being. However, people in the NWT are 
increasingly concerned about the cumulative impacts that climate change, natural 
environmental changes, industrial development activities and other human activities are 
having on the waterways on which their lives depend. Water monitoring is critical in order 
to determine if, how, when, and why waterways are changing.   
 
This module includes a set of three activities designed to help build students’ awareness, 
interest and involvement in basic water quality monitoring. Each activity focuses on giving 
students an opportunity to explore a different way of knowing if a water body is healthy. In 
Activity 1 students will learn about local water quality changes from a Traditional 
Knowledge perspective. Students will have the opportunity to develop their own questions 
and ask community Elders and land users about water quality changes in the community 
over time and traditional signs that can be used to assess water quality. In Activity 2 
students will take part in a class field trip to record qualitative observations of a local water 
body. Students will work in groups to describe, sketch and photograph the selected water 
body, after which they will interpret and summarize what their data suggests about the 
overall health of the water body. In Activity 3 students will learn about water quality from a 
scientific perspective. Students will work as a class to measure several physical and 
chemical water quality parameters in a local water body of their choice. The module also 
includes several extension activities that provide additional opportunities for students to 
further analyze their data and compare their data over time and across different spaces.   
 
The activities in this module introduce students to several concepts that are included in the 
Experiential Science 20 and 30, Social Science 20 and 30, and Science 20 and 30 
curriculums. Students will also exercise a variety of research and inquiry, problem solving, 
and critical thinking skills.  The ‘Curriculum Connections’ section at the end of this guide 
provides a more detailed overview of how the activities in this lesson provide opportunities 
to meet curriculum contents and skill outcomes.  
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Overview of Activities: 
 

Activity 1: Learning About Water Quality through Traditional Knowledge  
 
Students will participate in an in-class youth-Elder talking circle to learn how the water quality 
around their community has changed over time. The teacher will invite Elders and/or other 
community experts to come into the class to discuss water quality issues in the community. The 
discussion will be held as a talking circle.  
 
Once Elder participation is confirmed students will start preparing a list of questions to ask 
during the talking circle. Students will begin with a brainstorming exercise to start thinking 
about the types of questions they want to ask Elders with respect to water quality changes in 
the community over time and the traditional signs that can be used to assess water quality. 
Students may want to use a blank piece of paper to start brainstorming through a mind 
mapping exercise. The ultimate goal is for students to prepare at least six questions to ask 
Elders during the discussion. Students should be encouraged to review their questions prior to 
the talking circle and prioritize them in order of importance.  
 
Students will have the opportunity to ask their priority questions during the talking circle. In 
addition to asking their own questions, students should be encouraged to listen and respect the 
views of others in the circle. Students will take notes during the discussion, after which they will 
review and summarize what they learned. In their summaries, students will identify and 
describe the main themes that they think emerged from the discussion. Students will then 
prepare a brief (2-3 minute) overview of their findings that they should be ready to present 
during a concluding class discussion. In order to avoid repetition among student summaries, 
teachers may want to randomly select a few students to present their findings during the class 
discussion. Possible prompt questions to help facilitate the discussion include: 

 

- What common themes emerged from during the talking circle?  

- Have any major changes occurred over the past 50 years with respect to local water 

quality?  

- What types of changes have occurred? How severe are they?  

- What types of indicators do Elders use to assess the quality of a water body 

- What types of changes can we expect to see in the future? Why may this be? 

 
Suggested Approach: 

- Invite Elders and/or other community experts to participate in the talking circle a few 
weeks in advance of the target date. 

- Students should do the question development brainstorm exercise individually   
- Inform students that they may be called upon to present their talking circle summaries 

during the wrap-up class discussion. This will encourage students to develop quality 
summaries.  
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- If planning to run Activity 2 as a follow up to this activity, devote part of the final class 
discussion to summarizing a list of the traditional signs that can be used to assess the 
water quality. Students can then incorporate these methods while making qualitative 
water quality observations in Activity 2. 
 

Materials Required: 
- Notebook and brainstorm activity sheet for each student  
- Venue to host youth-Elder talking circle 

 
Data Obtained: 

- Traditional Knowledge from local Elders about water quality changes in the community 
over time and traditional signs for assessing water quality 

 

 
Activity 2: Water Quality Observations in the Field 
 
Students will conduct a qualitative survey of a local water body. The activity will begin with an 
informal class discussion about potential local water bodies that students are interested in 
observing. The teacher will play a key role in facilitating the discussion, which may include 
asking students questions such as: 
 

- What do you already know about our local water bodies? 
- Is there a water body that you visit often? 
- Why is this body of water important to you? 

 
The purpose of the discussion is to encourage students to start thinking about local waterways 
near their community and to eventually choose a water way that students are interested in 
observing. Local watershed maps would be particularly helpful to visually focus the discussion. 
The chosen waterway should be close to the school and have an accessible view point from 
which the waterway can be clearly observed.  
 
Once a waterway is chosen, students will be divided into small groups of at least three people. 
Each team will have a designated journalist, photographer and sketcher. The journalist is 
responsible for documenting a number of observations, including the date, location, and time 
of the observations; plants and animals present in and around the water; visible pollution in the 
area; the colour and depth of the water; and current weather conditions. The photographer is 
responsible for capturing the groups’ observations with a camera and the sketcher is 
responsible for sketching a view of the portion of the steam the group is observing. Although 
there are different roles, students should be encouraged to work as a team to complete the 
field task. Ideally each group will have one portion of the waterway that they are collectively 
responsible for observing.  
 
Once back in the classroom students will work in their field groups to summarize their findings. 
Each group will prepare a report describing their results. After the reports are completed 
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students will participate in a closing class discussion. The discussion will encourage students to 
reflect on their results and speculate on what their observations suggest about the water 
quality and health of the water body. 
 
Suggested Approach: 

- Although this activity opens and closes with class discussions, it will work best if the field 
and results components are run as a group project.  

- Ensure that the chosen water body has a relatively large area that is easily accessible for 
students to make their observations from. Ideally the area will have multiple 
observation sites so that each group can observe different sections of the waterway. 

- Groups of approximately 3-4 students will likely work best. This way each student can 
have a designated role (i.e., journalist, sketcher, photographer) they are responsible for 
when in the field.   

- Encourage students to compile their groups’ results into a detailed summary report that 
describes their observations of the physical features and qualities of their water site and 
its surroundings. Their reports should include their field sketches and photographs in 
addition to written descriptions.  

- Conclude the activity with a class discussion that encourages students to think about 
what their observations tell them about the water quality and health of the water. 
Prompt students to think about the broader implications of their findings.  

 
Materials Required: 

- Local map showing water ways 
- Camera 
- Personal student notebook, pen/pencil 
- Written observations datasheet  

 
Data Obtained: 

- Qualitative information about the condition of a local waterway (water colour and 
depth, presence and amount of vegetation and waterfowl, visible pollution in the area, 
strength of the current) 

- Sketch of local waterway from various observation sites 
- General weather information at the time of the observation (precipitation, cloud cover, 

wind) 
- Photographs of the local waterway from various observation sites 

 

Extension Activities: 
 

 Have the class work together to create a visual display of their observations about 
the water body. The display should include descriptions, photographs, and sketches 
that illustrate the classes’ observations about the water body and its surroundings.  

 

 Take students back to the same observation site on a consistent basis to record 
observations and document changes over time. You may also want to repeat this 
activity at another time. For example, during a different season, after a hard rain, 
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after the release of a dam or after a long drought. Encourage students to compare 
and contrast their findings.  

 

 Have students prepare a list of additional questions about their observations or the 
water body they observed. As a class, discuss different ways to find answers to these 
questions.  

 
Activity 3: Water Quality Tests in the Field  
 

Students will work as a class to conduct a water quality field study in a local water body. If the 
class has completed Activity 2 and has already selected a water body, it is ideal to test the same 
water body. Students will test the water body for standard water quality parameters, including 
water temperature, pH, dissolved oxygen, conductivity, total dissolved solids and water clarity. 
A visual survey of the water body will also be conducted.  
 
Teachers will play a key role in preparing and organizing the class for the field activity. First, the 
class or group will collectively choose a water body to test. The next step is to identify a testing 
site where the water samples will be collected and the in-field water quality tests will be done. 
A number of factors will impact the ideal test site for each class. It will depend on the water 
body chosen, and the equipment and time available during the field day. For example, if it is too 
logistically challenging to organize a boat trip, it may be easier to choose a natural point or pier 
on the water body as your test site. Your test site will also will depend on the goal of your class 
water monitoring program. For example, if the goal is to answer specific questions, such as 
concerns over the community dump leaching contaminants in the water, you will want to 
choose monitoring sites upstream and downstream from the dump. 
 
Students will then be instructed to read the freshwater chemistry section in Chapter 6 of the 
Experiential Science 30 textbook (pages 296-302). Students will use the reading to help fill out 
the blank statements in the water parameter worksheet. Once the worksheet is complete, 
teachers will work with the class to assign each student, or pair of students, a water quality 
parameter that they are responsible for measuring in the field. The list of possible parameters 
will likely depend on the equipment available, but should include: temperature, pH, dissolved 
oxygen, conductivity, total dissolved solids, water clarity, and a visual survey of the water test 
site. After each student is assigned a parameter, they will reflect on what they already know 
about the water body and make a prediction about the general results for their parameter.  
 
Once these preparation tasks are done, students will be given a set of field testing procedures 
for their parameter. Students should be very familiar with the procedure before going into the 
field. Once in the field, students will use the data sheets on their procedure forms to record 
their measurements.  
 
After the field tests are complete and students are back in the classroom, students will review 
their data, compare it to their original prediction and reflect on what their data suggests about 
water quality. Students will then prepare and present an overview of their investigation, 
including content such as: 
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- A description of their parameter and its relation to water quality 
- Their original prediction about the parameter for the selected water body 
- A summary of the methods they used to test for your parameter  
- A description of the data they collected, what it means for water quality, and how it 

compares to their original prediction 
 

Students will then record their data in the classroom water quality log. This log will serve as the 
basis for a final group discussion about the overall findings of the class and what the data 
suggests about the overall water quality of the lake. Some possible questions to prompt the 
discussion include:  
 

- What does the data you collected tell us about water quality? 
- Are the measurements we all collected consistent with each other? 
- Is the data you collected for your parameter affected by any of the other parameters we 

studied? 
- What other factors do you think influence your parameter?  
- How do you think your data would change if you did your testing during a different 

season? 
- How may human activities affect the water quality parameters we tested? 

 
Suggested Approach: 

- This activity is designed to be run as a class activity, where each student, or group of 
students is responsible for being the ‘class expert’ and ‘data collector’ for one water 
quality parameter. 

- As a class, determine the water body to monitor and the sample site where the tests will 
be conducted.  

- Ideally the chosen locations will be close to the school so that students can make their 
observations before school, during lunch or recess or after school. For most water 
bodies it is preferable to do the water testing from a boat; however this may not be 
feasible. Choose a testing site where it is safe and easy to access flowing water.  

- Once students have been assigned their parameter, completed the water parameter 
worksheet, and read over their testing procedures, it will be helpful to dedicate some 
classroom time to allow students to practice using their testing equipment before going 
into the field. You can use tap water for this exercise.  

- The procedures included in this module are designed to be carried out in the field with 
relatively inexpensive and easily accessible equipment. The equipment to measure all of 
the parameters, with the exception of conductivity and total dissolved solids, can be 
found in educational test kits such as The Water Quality Educator Monitoring Outfit sold 
by La Motte (http://www.lamotte.com/en/education/water-monitoring/5870-01.html). 
Conductivity and total dissolved solids can be measured using a YSI handheld if 
available.  
 

Materials Required: 
- Local map showing water ways 
- Camera 

http://www.lamotte.com/en/education/water-monitoring/5870-01.html
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- Water monitoring test kit  
- Classroom data log 
- Experiential Science 30 textbook 
- Personal student notebook, pen/pencil, water quality parameters worksheet, field 

testing procedures 
 
Data Obtained 

- Water temperature 
- pH  
- Conductivity measurements  
- Dissolved oxygen  
- Water clarity 
- Total dissolved solids  
- Visual survey of water test site (water conditions, weather conditions, vegetation and 

waterfowl observations) 

 
Extension Activities:  
 

 If you have access to a handheld YSI device, have one student (or small group of 
students) be responsible for measuring all of the water quality parameters using the 
YSI. Have students compare the YSI data to the data that other students collected 
using the equipment in the water monitoring test kit.  

 

 This activity can be extended by repeating the same monitoring work at various test 
sites, such as upstream and downstream from the community dump. Students can 
then compare their water quality data between the two sites. Alternatively, if 
feasible, have students perform their water quality tests at the same site at different 
times, such as one every two weeks. Students can then compare their water quality 
data over time.  
 

 If this activity has been done in previous years, prepare a summary of the water 
quality data that past students have collected. Pass this information on to current 
students and have them compare their water quality data to the data from past 
students. Also prepare the water quality data from the current year so that it can be 
passed on to subsequent classes and teachers to do the same types of comparisons 
over time.  

 

 Introduce students to the World Water Monitoring Challenge Program 
(http://www.worldwatermonitoringday.org/GetInvolved.aspx). Discuss the nature of 
the program and the importance of the data it encourages people to collect.  Have 
students contribute to their data to the program through the ‘participate’ page on 
the World Water Monitoring Challenge website.  

 
 

http://www.worldwatermonitoringday.org/GetInvolved.aspx
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Curriculum Connections:  
This section illustrates how the activities in this module provide opportunities to meet curriculum learning outcomes in the grade 11 
and 12 experiential science, science and social science curricula. The table is organized as follows: 

- the first column indicates the curriculum reference (i.e., experiential science 20/30 and social science 20/30); 
- the second column indicates the type of learning outcome being met (i.e., content, skill or attitudinal based); 
- the third column describes the targeted objective as stated in the curriculum; 
- the fourth and fifth columns use a green fill to indicate which activity in the lesson corresponds to the curriculum outcome; 
- the sixth and final column describes the link between the curriculum outcome and the activity in more detail 

 
 
 

   Activity 

  
Learning Outcome Breakdown 1 2 3 Learning Outcome Links 
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Content-
Based 
Learning 
Outcomes 
 
 
 
 
 

 
Unit 1: Geology and Geomorphology  
 

General Learning Objective B:  
Students will investigate mineral and rock 
formation and their classification and 
identification processes. 
 

Specific Learning Objective 8: 
Students will gain an understanding of 
weathering and erosion processes by 
c) Describing the forces of erosion including 
running water 
 
 
 
 
 
 
 

    
As part of conducting a field-based qualitative water quality 
survey, students will look for signs of erosion in a local water 
body. The group journalist is responsible for describing any 
signs of erosion along the shore, while the photographer is 
responsible for taking photographs of the erosion site. 
Students will summarize their findings about their erosion 
observations in their short results report.  
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Content-
Based 
Learning 
Outcomes 
 

Unit 3: Ecology of the Land 
 

General Learning Objective A: 
Students will investigate the basic concepts and 
principles of ecology as they relate to abiotic and 
biotic limiting factors. 
 

Specific Learning Objective 2: 
Students will gain an understanding of abiotic 
and biotic limiting factors by: e) Investigating the 
upper and lower limits of representative species 
as it relates to limiting factors of 
representative/indicator species of plants and 
animals, including water and climate change 
(including discussions with Elders or other 
subject matter experts, on the changes they 
have seen over their lifetimes). 
 

   In Activity 1 students will have the opportunity to ask 
community Elders and land-users a range of questions related 
to water quality changes overtime. Students are encouraged 
to ask specific questions about how changing water conditions 
have or are continuing to influence different plant and animal 
species in the area.  
 

In Activity 3 students will learn about several water quality 
parameters and will begin to understand what each 
parameter means for the health of the water, and the plants 
and animals that depend on it. Students will conduct a field 
investigation in their community to collect data for several 
water quality parameters. Following the data collection 
process the teacher will lead a class discussion to help 
students better understand what their results mean for local 
plant and animal species.   
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Content-
Based 
Learning 
Outcomes 
 

Unit 1: Introduction to Oceanography  
 

General Learning Objective A: Students will 
investigate the formation of water on Earth and 
the basic properties and chemistry of salt water. 
 

Specific Learning Objective 3:  
Students will gain an understanding of saltwater 
chemistry by a) conducting basic experiments 
from a water column to determine the 
qualitative and quantitative values and 
constructing representative profiles of alkalinity, 
salinity, ammonia nitrate, carbon dioxide, 
dissolved oxygen, nitrate nitrogen, pH, 
temperature 
 

   Although not necessarily specific to salt water, students will 
conduct a field investigation on a local water body to examine 
various qualitative and quantitative water quality parameters. 
In Activity 2 students will conduct a qualitative survey of a 
local water body and will report observations such as the 
water colour and depth, presence and amount of vegetation 
and waterfowl, visible pollution in the area, strength of the 
current and weather conditions.  
 
In Activity 3 students will complement their qualitative 
observations with quantitative water quality data for the same 
water body. Students will work as a class to measure the pH, 
temperature, dissolved oxygen, conductivity, clarity and total 
dissolved solids concentration of the water. Students will also 
conduct an additional visual survey of the water.  
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Learning 
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Unit 1: Introduction to Oceanography  
 

General Learning Objective A: Students will 
investigate the formation of water on Earth and 
the basic properties and chemistry of salt water. 
 

Specific Learning Objective 4:  
Students will gain an understanding of the role 
of dissolved solids and turbidity in an aquatic 
environment by: a) defining the term “dissolved 
solids” to describe and explain the role of 
dissolved solids in marine ecology, b) sampling 
and analyzing the amount of dissolved solids in 
various saltwater samples from local sources or 
stock solutions using accepted procedures and 
protocols, c) defining the term “turbidity” and 
investigate the potential processes responsible 
for turbidity at a particular site (cursive/recursive 
data), conducting simple experiments in the field 
or laboratory, using a Secchi disk or light, to 
determine the relative turbidity of a water 
column. 
 

   Before conducting the field component of Activity 3 students 
will complete an activity sheet pertaining several water 
chemistry parameters, including total dissolved solids and 
water clarity. Students are asked to fill in the blank spaces in 
the worksheet to help define and explain the relevance of 
each parameter. Students will then conduct a field experiment 
to collect and analyze samples for a range of parameters, 
including total dissolved solids. Students will also have the 
opportunity to use a Secchi disk to determine the clarity of the 
water body being tested.  
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Content-
Based 
Learning 
Outcomes 

Unit 2: Ocean Ecology 
 

General Learning Objective B: 
Students will investigate the role of 
representative marine species and the protocols 
for collecting ecological data. 
 

Specific Learning Objective 3: 
Students will gain an understanding of the 
diversity of the marine species in the ecosystem 
by g) investigating the role of marine seabirds by 
identifying, describing and plotting the 
distribution of key marine seabird species found 
in Arctic water and those found locally. 
 

   Although they will not necessarily be completed in an ocean 
environment, Activities 2 and 3 will help students build a 
better understanding of marine species in their local water 
bodies. In Activity 2 students will conduct a field-based 
qualitative water quality survey. One component of this 
survey is to document the types, amount and location of 
waterfowl present in the target water body and along the 
shore. Similarly, in Activity 3 students will conduct a visual 
survey of a local water body. Students will identify and 
describe the distribution of waterfowl present in and around 
the tested water body at the time of sampling. In both 
activities students are asked to prepare a brief presentation or 
report to summarize and interpret their results.  
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Based 
Learning 
Outcome  

Unit 3: Habitats, Population Dynamics and 
Management 
 

General Learning Objective A: Students will 
investigate marine habitats and gain an 
understanding of the mechanisms that support 
the plants and animals living in it. 
 

Specific Learning Outcome 1: Students will gain 
an understanding of marine coastal areas by: a) 
describing the general characteristics of a 
coastal habitat, b) conducting research and field 
studies to describe, map or model the 
geomorphological features of the coast; 
catalogue of plants and animals that live or use 
this habitat; and discuss with Elders or other 
subject matter experts, how and why the coastal 
area(s) have changed over time, d) researching 
and discussing with Elders or other subject 
matter experts, how local coastal areas are used 
by Aboriginal people.  
 

   As part of conducting a local field-based qualitative water 
survey in Activity 2, students will observe a nearby water 
body. Students will describe the general characteristics of the 
water body (i.e., water colour, water odor, water depth and 
clarity, type of sediment, presence of any plants and animals 
in and around the water, etc.) and supplement their findings 
with photographs and sketches of the main features of the 
site.  
 
In activity 1 students will also have the opportunity to ask 
Elders and frequent land-users how and possible reasons why 
local water ways have changed overtime. Students also have 
the freedom to ask how these changes have impacted 
traditional use of and reliance on water.  
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Content- 
Based 
Learning 
Outcomes 

 

Unit 2: Introduction to Limnology 
 

General Learning Objective A:  
Students will investigate the characteristics of 
freshwater ecosystems and catchments. 
 

Specific Learning Objective 1: Students will gain 
an understanding of the physical and chemical 
characteristics of water and their importance to 
an aquatic system  

   All of the activities offer various opportunities for students to 
meet specific learning objectives 1, 6-9 (to the left). Students 
will learn about the physical and chemical characteristics of 
water and their importance to the aquatic ecosystems from 
various perspectives.  
 

 In Activity 1 students will learn about physical characteristics 
of water from a Traditional Knowledge perspective. Students 
will formulate their own questions about changes in physical 
water characteristics and examples of traditional physical 
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Content- 
Based 

Learning 
Outcomes 

 

Specific Learning Objective 6: Students will gain 
an understanding of lotic ecosystems (moving 
water) by a) describing and illustrating the 
physical characteristics, structure and formation 
of rivers and streams; c) comparing and 
contrasting data, from the established study 
site, to document changes that have occurred 
 

   signs to know if the water is healthy.   
 

In Activity 2 students will use a qualitative approach to 
describe, photograph and sketch the physical characteristics, 
features and structure of a local water body. Students may 
choose to investigate a lotic system or a wetland. Students will 
examine the water body and document (in both written and 
visual form) their observations, including water temperature, 
colour, odour, and clarity. The second extension option for 
Activity 2 is designed to allow students to repeat their 
observations at different times or at different locations. The 
extension encourages students to compare and contrast their 
findings over time and space. 
  

In Activity 3 students will conduct a field investigation to 
measure several chemical-based water quality parameters, 
including pH, dissolved solids, and conductivity. In all three 
activities students will interpret, summarize and discuss the 
relevance of their data to water quality and ecosystem health.   
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  Specific Learning Objective 7: Students will gain 

an understanding of northern wetlands by a) 
conducting a field study to describe and 
illustrate topographical features and physical 
characteristics (biotic / abiotic) 
 

   

Specific Learning Objective 8: Students will gain 
an understanding of lotic and lentic 
biogeochemical cycles, by a) conducting a field 
study to test study plot water samples for pH, 
alkalinity, carbon dioxide, dissolved oxygen, 
hardness (buffering capacity), nitrates, 
phosphates, and turbidity. 
 

   

Specific Learning Objective 9: Students will gain 
an understanding of the significance of light in 
lotic and lentic systems 

   In Activity 2 students will use a Secchi disk to determine the 
clarity of the water body being tested.  
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Skill-
Based 

Outcomes 
 

Performing and recording: Students will conduct 
investigations into relationships among 
observable variables and use a broad range of 
tools and techniques to gather and record data 
and information.  

   As mentioned above, each activity in this module provides 
students with an opportunity to gather and record water-
related data and information from a different perspective. In 
Activity 1 students will gain experience collecting Traditional 
Knowledge about local waterways. In Activity 2 students will 
use qualitative techniques to gather information about the 
health of a water body. In Activity 3 students will take a 
scientific approach  to collect and record data for a number of 
water quality parameters. In each activity students are 
encouraged to reflect on the data they collect and interpret 
what their results mean for the overall quality and health of 
the water body.   

Communication and teamwork: Students will 
work collaboratively in addressing problems and 
apply the skills and conventions of science in 
communicating information and ideas and in 
assessing results  

   In both activities students will work cooperatively to collect, 
record, assess and communicate water quality data. In Activity 
2 students will work collaboratively in small groups to 
describe, photograph and sketch qualitative water quality 
information for a local water body. The groups will then work 
together to summarize their findings and prepare a short 
report describing their results. In Activity 3 students will work 
as a class to collect data for various water quality parameters. 
Each student will become an expert in one parameter for 
which they will collect, record, summarize and present their 
data. All students will compile their individual data into a 
classroom data log that will serve as the basis for a final class 
discussion. 

So
ci

al
 S

ci
en

ce
 2

0
-3

0
 

 

Skill-
Based 

Outcomes 
 

Develop skills required for deliberative inquiry by 
applying the research process 

   In all three activities, students will develop conclusions about 
local water quality conditions based on evidence gathered 
through different research tools and methods (i.e., Traditional 
Knowledge, qualitative field-observations, science-based field 
measurements). Students will consult different sources of 
information from the methods above to investigate local 
water quality and arrive at their conclusions. 
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Critical thinking and creating thinking: Students 
will evaluate ideas and information from 
multiple sources, determine relationships 
among multiple and varied sources of 
information, predict likely outcomes based on 
factual information, evaluate personal 
assumptions and opinions to develop an 
expanded appreciation of a topic or an issue 
 

   Through all three activities students will collect water-quality 
information from various sources (i.e., Traditional Knowledge, 
qualitative field-observations, science-based field 
measurements). In each activity students are asked to reflect 
on and evaluate the information they collect from each data 
collection method. Several variables are measured or 
observed in each data collection method. Students will look 
for relationships between these variables when analyzing their 
data. In Activity 3 each student will become the class expert 
on one water quality parameter. Students are asked to predict 
the likely outcome for their parameter based on the 
freshwater chemistry section of their Experiential Science 
textbook and their existing knowledge of the water body.  
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Outcomes 
 

Decision making and problem solving: Students 
will demonstrate leadership in groups to achieve 
consensus, solve problems, formulate positions 
and take action, if appropriate, on important 
issues; develop inquiry strategies to make 
decisions and solve problems 

   In both activities students will work together, either as a small 
group or as a class, to collect qualitative and quantitative 
water quality data from a local water body. Both activities 
provide students with opportunities to be the group or class 
leader responsible for one aspect of water quality data 
collection processes. In Activity 2 students will take on the 
role of a journalist, photographer or sketcher while doing 
qualitative observations in the field. In Activity 3 each student 
will lead the data collection process and field procedures for 
one water quality parameter. In both activities students will 
develop and carry out a plan of action to collect the data they 
are responsible for gathering while in the field. Students will 
work together to solve problems that arise throughout the 
data collection process.  
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Skill-
Based 

Outcomes 
 

Demonstrate skills of oral, written, and visual 
literacy: Students will communicate effectively to 
express a point of view in a variety of situations; 
use skills of formal and informal discussion 
and/or debate to persuasively express informed 
viewpoints on an issue; ask respectful and 
relevant questions of others to clarify 
viewpoints; listen respectfully to others; use a 
variety of oral, visual and print sources to 
present informed positions on issues 

   All three activities offer students opportunities to meet 
curriculum communication objectives. In Activity 1 students 
will use informal and formal discussion skills to participate in 
the youth-Elder talking circle. During the talking circle 
students will ask Elders respectful and relevant questions 
pertaining to local water quality. Students will also 
respectfully listen to both the questions being asked by their 
classmates and Elders’ responses to their questions. Following 
the talking circle students will summarize what they learned 
and will use their oral communication skills to present a 
summary of their findings to the class. In Activity 2 students 
will practice their written communication skills by preparing a 
summary report describing their qualitative water quality 
findings. In Activity 3 students will practice both oral and 
visual presentation skills by preparing and presenting an 
overview of the data they collected for their water quality 
parameter.  
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Activity 1: 

STUDENT WORKSHEET 1 

 
 

Studying Water Quality: A Traditional Knowledge Perspective  

 

Introduction:  
 

Water is a critical component of northern life and is central to traditional Aboriginal 

cultures. People in the NWT are worried about the impacts that climate change and growth 

and development activities are having on the water ways on which they depend. Water 

monitoring is important in order to help understand if, how, and why the quality of a water 

body has changed over time.  

 

In the north it is important that both science 

and Traditional Knowledge are incorporated 

into water monitoring plans. While western 

scientific knowledge can provide important 

technical insight into water monitoring, it is 

important to recognize that community Elders 

and land-users can also provide important information about the history of different water 

ways, the use of water in the community, and the relationship that people have with water. 

Traditional Knowledge holders can also provide important baseline information about 

historical water conditions for which there is no scientific record. Baseline information is 

very important because it is like a benchmark that provides a basis for measuring changes 

over time. This valuable information is needed to help guide the development and 

implementation of water monitoring activities across the north.  

 

In this activity you will have the opportunity to engage in a discussion with community 

Elders about water quality changes in your community and some of the traditional signs 

that can be used to assess water quality. Elders and other Traditional Knowledge holders in 

your community have offered to come to your classroom and participate in a talking circle 

about water quality. You will have a chance to develop your own questions and propose 

them to Elders and land-users during the talking circle.  
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Procedure: 
 

8) Start brainstorming: Use the provided activity sheet to start thinking about the types of 
questions you may want to ask community Elders with respect to water quality changes 
in the community over time. You may also want to ask questions related to the 
traditional signs that can be used to assess water quality.  

 
9) Prioritize your questions: Review the questions you brainstormed and identify the ones 

that you think are the most important. Time may be limited during the talking circle, or 
there may be limited opportunities for you to ask Elders direct questions.  Preparing a 
prioritized list of questions will help you focus on asking your most important questions 
when an opportunity arises.  

 
10) Participate in the talking circle:  The talking circle is your main opportunity to learn 

from your Elders. Be sure to contribute to the discussion by asking Elders some of your 
prepared questions about water quality. It is also important to be an active listener in 
the discussion so that you can learn from the questions that other students ask. Be sure 
to take notes throughout the discussion. 

 
11) Summarize what you heard: Soon after the talking circle is concluded, review your 

notes and summarize the information you heard from your Elders. Identify and use 
examples to describe the main themes that emerged from the discussion.  

 
12) Prepare for classroom discussion: Use your summarized interview information to 

prepare a brief (2-3 minute) overview of your findings.  Be prepared to present your 
summary in a class discussion.  

 
13) Participate in the classroom discussion: Have you overview ready to present to the 

class as you may be selected as a presenter. You are also expected to contribute to the 
class discussion led by your teacher.  

 

 
 
 
 
 
 
 
 
 



39 
 

Start Brainstorming!  
 
Use this activity sheet to start brainstorming the types of 
questions you may want to ask your community Elders during a 
talking circle. You may want to try sketching out some of your 
initial ideas using a mind map on the back of this page. Use 
question words such as who, what, where, why, how, and when to help you come up 
with different types of questions.  
 
Remember that the goal is to ask questions that will allow you to find out as much as you can 
from Elders and land-users about the following: 
 

 Types and severity of local water quality changes over time 

 Traditional signs or indicators that can be used to assess water quality  
 

List at least six questions that you might use in your interview below: 

 
 

11)              
 

             
 

 

12)              
 

             
 
 

13)              
 

             
 

 

14)              
 

             
 
 

15)              
 

             
 

 

16)              
 

             
Remember to identify your priority questions! 
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Activity 2: 

STUDENT WORKSHEET 2 
 
 
 

Studying Water Quality: Qualitative Water Quality Observations  
 

Introduction:  
 
 

Healthy aquatic ecosystems are important to ensure that NWT water bodies remain clean 

and abundant forever. Monitoring aquatic ecosystems is critical to being able to track 

changes in aquatic ecosystem health over time and across different areas. There are a 

number of interrelated ways to assess the health of a water body, including Traditional 

Knowledge, western scientific knowledge, and qualitative observations. Sometimes these 

ways of can overlap. For example, Traditional 

Knowledge holders often rely on qualitative 

observations of a water body to determine its health.  

 

This activity focuses on the importance of using 

qualitative observations to obtain valuable 

information about the health of a water body. 

Qualitative observations require the use of various 

senses, including visual assessments, as well as assessments made based on sounds and 

smell. A number of factors can be assessed during a qualitative survey of a water body. For 

example, you can look at the types and amount of vegetation in the water and on the 

shore. The presence of vegetation beside a water body may help to reduce erosion, trap soil 

particles and absorb nutrients from the water or run-off water. All of these factors impact 

water quality. The type of substrate that makes up the bottom of the water body (i.e., rock, 

sand mud) can also affect the type of vegetation that can grow in the stream, as well as the 

flow rate of the water. Observing these types of factors about a water body can contribute 

to water quality assessments by helping to provide a broader range of information. In this 

activity you will work in groups to perform a qualitative water quality investigation on a 

water body in your community!  
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Procedure: 
 

1) Participate in the class discussion: Contribute your own ideas to the class discussion 
based on what you already know about local bodies of water near your community. 
Work with your classmates and teachers to select a local water body that your class will 

observe. Choose a water body that is close to your school and easily accessible for 
everyone in your class.  
 

2) Select an observation site: Choose an easily accessible area that gives you a good 
view of the water body your class selected. This area should be easy to identify so 
that both you and your classmates can easily find it and record observations from it.  
 

3) Choose your team roles: Your team is going to be responsible for observing the water 
from one observation site. Before going into the field, ensure that you have at least one 
designated journalist, a photographer, and a sketcher.  

 

4) Carry out your field procedures: 
 

- Your groups’ observations should include both the water in your observation section 
and the shore bordering the water.  

- As a group, use written documentation, photographs and sketches to document what 
you see. The more detailed your observations, the better.  

 

- The group journalist is responsible for documenting: 

 The date, location and time of the observations  

 Plants and animals present in and around the water 

 Visible pollution in the area 

 Colour of the water 

 Depth of the water  

 The type of current present in the water (no flow, low flow, medium flow, high 
flow) 

 Any other visual observations about the water or shore(i.e., water depth, clarity, 
signs of human activity) 

 Current weather conditions, including cloud cover, precipitation, and wind speed 
These observations should be recorded in the written observations work sheet 

 

- The photographer is responsible for capturing the groups’ observations with a camera. 
Pictures should be taken in each cardinal direction (north, east, south, west) and should 
be used to visually document the physical observations being recorded by the journalist.  

 

- The sketcher is responsible for sketching the group’s view of the water body from their 
observation site. Of course the sketch will not be to exact scale, but try to be as accurate 
as possible. The sketch should show the general shape of the water body, the obvious 
physical features of the water and the shore, the location of objects such as logs or 
rapids, and the direction of the water flow.  
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Once back in the classroom… 
 

5) Report your findings: Work in your field groups to summarize your groups’ findings. 
Prepare a report describing your groups’ results about the physical features and 
qualities of the water site, including your observations of the waterway, and its 
surroundings. Include descriptions, drawings and photographs in your report.  

 

6) Contribute to class discussion and reflect on class results: Participate in the class 
discussion to review and record similarities and differences between different groups’ 
data. Reflect on and speculate what you think the observations suggest about the water 
quality and health of the water body.  
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Written Observations:  
 

Date: Time: 

Water Body Name:  Sample Site Location:  

Type of Water Body: (i.e., stream, pond, lake, river) 

Current Weather Conditions: (Circle One) 
 
Cloud Cover (%):      <5%              5 - 25%               25% - 75%              75% - 100% 
 
Current                       None                 Light                    Moderate                      Heavy 
Precipitation:          Rain                    Snow                     Hail                                Sleet           
 
Past 24 Hours           None                Light                   Moderate                      Heavy 
Precipitation:          Rain                    Snow                      Hail                              Sleet           
 
Description of Wind Speed Observations: 
 
 

Water Sample Site Observations: (Describe your observations in the space provided) 
 

Amount and Type of Vegetation Present (in the water and on the shore):  
 
 
 
 
 
Types, Amount and Location of Waterfowl Present  (in the water and on the shore): 
 
 
 
 
 
Description of Water Colour, Depth and Odor: 
 
 
 
 
Other Observations (i.e., visual pollution, presence of human activities, presence of 
erosion on the shore): 
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Activity 3: 

STUDENT WORKSHEET 3 

 
 
 

Studying Water Quality: Water Quality Tests in the Field 

 

Introduction:  
 

Water quality is a growing concern in many areas across the Northwest Territories. There 

are a number of factors that can influence water quality, including impacts from human 

activities, vegetation types, local geology, and climate change. It is important to monitor 

water bodies in order to help understand if, how, and why water quality may be changing. 

Water monitoring provides important information about the chemical and physical 

characteristics of water that can be used to:  

 

- Determine trends in a watershed over time 

- Identify specific or emerging problems in a water body 

- Collect baseline data about a water body that can be used 

in future studies 

- Assess whether a water body is safe to drink 

- Ensure that industries are complying to their water quality 

guidelines 

 

Although water quality tests will likely differ depending on the 

purpose of the monitoring program, they typically investigate the same parameters (pH, 

water temperature, water clarity, dissolved oxygen, conductivity, nitrates, turbidity, total 

dissolved solids). Some of the parameters are measured directly in the field, where as 

others are done in a lab.  

 

In this activity you will work as a class to conduct a water monitoring investigation on a local 

water body in your community. Together your class will decide which water body is most 

important to monitor. You will then test for a range of water quality parameters using a 

variety of different monitoring instruments. The data you collect is important to build a 

better understanding of the health of your local waterways.  
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Procedure: 
 

1) Select a water body: Choose a lake, river, pond or stream near your community that 
you are interested in testing for water quality conditions. Try to choose a water body 
that is close to your school and easily accessible. If you have completed Activity 2, try 
to use the same water body to be consistent in your observations.  
  

2) Identify testing sites: Choose the sites on the selected water body that you want to 
test for water quality. The ideal test sites will depend on the goal of your class water 
monitoring program. For example, if the goal is to answer specific questions, such as 
concerns over the community dump leaching contaminants in the water, you will 
want to choose monitoring sites upstream and downstream from the dump.  
 

3) Read the freshwater chemistry section in your textbook: Read the freshwater 
chemistry section in Chapter 6 of the Experiential Science 30 textbook (pages 296-
302). Use the information in the reading to fill out the water parameter worksheet.  
 

4) Choose a parameter: Choose two water quality parameters from the worksheet that 
you are particularly interested in learning more about. In addition to the parameters 
listed on the worksheet, you may also choose to be responsible for measuring total 
dissolved solids or doing a visual site survey.  Your teacher will try to assign you one 
of the two parameters you identify. You (and your partner) will become the class 
expert on this parameter. 
 

5) Make a prediction: Reflect on what you already know about the selected water body 
(i.e., based on past experiences, knowledge from Elders, qualitative water 
observations) and predict the general results for your parameter. For example, if you 
know that the water body you are testing has recurring problems with algae blooms 
or lots of plant growth, you may predict that the dissolved oxygen levels in the water 
will be relatively low, such as between 2 and 3 ppm. Record your prediction in your 
notebook. 
 

6) Prepare to conduct field tests: Read through the field 
testing procedures for your parameter. Make sure you 
are familiar with what you need to do to measure your 
parameter before going into the field.  
 

7) Conduct field tests:  
 
ix) Once you are at the field site, record the date, time 

and location that you are taking measurements. 
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x) Take your field measurements when it is time to test for your parameter. Be sure 
to record your data in the datasheet and include units for your measurements. 

 
Once back in the classroom…  
 

8) Review and interpret your data: Review your data and compare it to your original 
prediction. Reflect on what your data suggests about water quality. Take another 
look at the fact sheet you prepared on your parameter and revisit the freshwater 
chemistry section in your textbook to help you interpret the meaning of your data.  

 
9) Prepare an overview of your investigation: Prepare a brief overview of your 

investigation. Your overview should include the following: 
 

 A description of your parameter and its relation to water quality 

 Your original prediction about your parameter for the selected water body 

 A summary of the methods you used to test for your parameter  

 A description of the data you collected, what it means for water quality, and 
how it compares to your original prediction 

 
10) Present your overview: Remember that you are the class expert on your parameter. 

Use your investigation overview to teach your classmates about the parameter you 
investigated and the data you collected.  

 
11) Add your results to the classroom water quality log: Fill in the data you collected for 

your parameter in the classroom water quality log. 
 

12) Participate in the class discussion  
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Water Quality Parameter Worksheet 
 

THE PARAMETERS 
 
Read the freshwater chemistry section in Chapter 6 of the Experiential Science 30 
textbook (pages 296-302). Use the information in the reading to fill in the missing words 
for each water quality parameter (temperature, pH, dissolved oxygen, water clarity, 
conductivity). Remember that although not included in this worksheet, visual surveys of 
a water body can also be helpful to assess the health of a waterway and interpret the 
meaning of physical water quality data.   
 
 
  

WATER TEMPERATURE 
 

Water temperature can be measured at the sample site using a ____________ or 

a ________________ . It is important to know the temperature of water because 

it can affect chemical, physical and biological characteristics of the water. For 

example, as the water temperature increases, dissolved oxygen levels tend to 

_____________. Increases in temperature can also cause biological composition 

rates to ___________. Aquatic species and plants require certain temperature 

ranges to survive, and thus are sensitive to changes in temperature. Some human 

activity can cause water temperature to increase. This is called _______________.  

Two examples of this type of pollution are ________________   and  __________.  

  

pH 
 

pH is a measure of how acidic or _____________  water is. The pH scale ranges in 

values from ____ to _____. A pH value of ____ is neutral, whereas a pH value of 

_____ is the most acidic and _____ is the most basic. Most rivers in northern 

Canada range in average pH from ____ to _____. Many aquatic animals are 

sensitive to changes in pH, and thus can be good indicators of pH or changes in 

pH. pH is affected by a number of factors, such as 

________________________________.  The main ways that pH is measured in 

the field are with a ________________ or a ________________. 

 



48 
 

 DISSOLVED OXYGEN 
 

Dissolved oxygen refers to ________________________________________________ 
 

___________________________________________. Dissolved oxygen is one of the 

most important parameters to measure for water quality because oxygen is required for 

______________________    and ________________.  Levels of dissolved oxygen are 

typically measured in ppm, which stands for ___________________. Waters with ppm 

levels of ____ to ____ are sufficient for most species to survive. However, ppm levels 

below _____  tend to have a fatal effect on most species.  

 
 

WATER CLARITY 
 

Water clarity refers to how clear the water is. There are several factors that can affect 

water clarity, including __________________,   ________________, _______________,   

______________, and  ________________. Water clarity can be assessed in the field 

using a Secchi disk, which is used to measure ___________________________ 

_______________________. If the reading from the Secchi disk is between 0 and 3 

meters it means that the nutrient levels in the water are _______________. If the 

reading from the Secchi disk is between above 5 meters it means that the nutrient levels 

in the water are _______________. 

 
 

CONDUCTIVITY 
 

Conductivity measures how well water is able to _______________________________. 

The main factor that affects the conductivity of fresh water source is the_____________  

of the watershed. However, other water quality parameters such as ________________ 

and _________________ can also affect conductivity. Waterways that have high levels 

of organic material, such as decaying plants, tend to have a ___________ conductivity.  

In the field, conductivity is measured using a meter and probe that have two 

______________. A large change in the conductivity of a water body may be a sign of 

that some type of disturbance has happened, such as ________________________. 
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Field Testing Procedures & Individual Data Recording Sheets: 

 

WATER TEMPERATURE 
 

 

Procedures:  
 

1. Rinse the thermometer in the lake/pond/stream/river water you are 
testing. 
 

2. Submerge the tip of the thermometer a few centimeters below the surface 
of the water. You may to attach a string to the thermometer if the water is 
cold! 
 

3. Wait one or two minutes after placing the thermometer in the water, or 
until the temperature stabilizes. 
 

4. Read the temperature from the thermometer while it is still in the water. 
Record the temperature (in Celsius) on your data sheet. 
 
 

Data Table:  
 

 

 Test 1 Test 2 Test 3 

Date    

Location    

Time    

Water 
Temperature (0C) 
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pH 
 

 

Procedures:  
 
1. Obtain a clean water sampler 

bottle and label it ‘pH sample 1’. 
Include the date, site location and 
time of sample collection.  
 

2. Use the water bottle sampler to 
collect a sample of the 
lake/pond/stream/river water you 
are testing.  
 

3. Repeat steps 1 and 2 with two 
water sampler bottle. Label this 
second sample bottle ‘pH sample 
2’ this time. You will collect 2 
water samples in total.   

  
4. Once back in the lab, pour the 

water from ‘pH sample 1’ into a 
test tube. Fill to the 10 mL line.  
 

5. Add the pH indicator provided in 
the test kit (either a pH tablet or 
liquid pH indicator drops).  
 

6. Put the cap back on the bottle 
and make sure it is on tight. 
 

7. Mix the bottle by inverting it 
several times until the tablets 
appear to have dissolved. If using 
tabs, bits of the material may 
remain in the sample. This is OK.  

 
8. Compare the colour of the sample 

to the pH colour chart provided.  
 

9. Record the result as pH (from 0-
14) on your data sheet.  
 

10. Repeat steps 4 – 10 for ‘pH 
sample 2’. 

 

Data Table:  
 

 Sample 1 Sample 2 

Date   

Location   

pH    
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DISSOLVED OXYGEN 
 

 

Procedures:  
 

1. Obtain a clean water sampler bottle and label it ‘dissolved oxygen sample 
1’. Include the date, site location and time that the sample is being taken.  
  

2. Rinse the water sampler bottle with the lake/pond/stream/river water you 
are testing three times. 
 

3. Collect your sample at the same location and water level as the 
conductivity measure was taken.  
 

4. Collect a sample of water by: 

 Putting the cap back on the water sampler bottle 

 Submerge the bottle completely underwater  

 Remove the cap and let the water fill the bottle completely 

 To avoid trapping air bubbles inside, tap the sides of the bottle while 
under water 

 Put the cap back on the bottle while it is still underwater to avoid 
letting air into the bottle 

 
5. Carefully remove the cap once the bottle is out of the water. 

 
6. Carefully put the two dissolved oxygen tabs into the water sampler bottle. 

Make sure you keep the bottle still during this process.  
 

7. Put the cap back on the bottle and make sure it is on tight. 
 

8. Mix the bottle by inverting it several times until the tablets appear to have 
dissolved. This may take up to 5 minutes. 
 

9. Wait about 5 minutes. If there is oxygen in the sample, a brownish-orange 
coloured precipitate will develop in the bottle. 
 

10. Describe the colour of the water you see in the sample bottle.  
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11. Repeat steps 1 – 9 with a different water sampler bottle. Label this second 

sample bottle ‘dissolved oxygen sample 2’ this time. You will collect 2 water 
samples in total.   
 

12. Once back in the lab, follow the test kit instructions for testing the 
dissolved oxygen sample. 
 

13. Record your results as parts per million (ppm) dissolved oxygen in your data 
table.  
 
 

Data Table: 

 
 

 Sample 1 Sample 2 

Date   

Location   

Colour 
description 
after chemicals 
added 

  

Dissolved 
Oxygen (ppm) 
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WATER CLARITY 
 

 

Procedures: 
 

1. Hold the Secchi disk and the measuring rope it is attached to over the 
water. 
  

2. Slowly lower the Secchi disk into the water. Stop lowering it as soon as you 
lose sight of the disk. 
 

3. Look at the measuring line and record the depth that it reads right at the 
water surface.  
 

4. Slowly lower the disk again – only a short distance. You shouldn’t be able to 
see the Secchi disk. 
 

5. Slowly raise the disk again just until you can see it again. Look at the 
measuring line and record the depth that it reads right at the water surface. 
 

6. Calculate the average of the two depths you have recorded to find the 
Secchi disk visibility depth.  
 

7. Repeat this process one more time to ensure accuracy.  
 

Data Table: 
 

 Test 1  Test 2  

Date   

Location   

Initial depth Secchi 
disk disappears (m) 

  

Second depth Secchi 
disk reappears (m) 

  

Average Secchi disk 
visibility depth (m) 
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CONDUCTIVITY & TOTAL DISSOLVED SOLIDS 
 

 

Procedures: 
(perform steps 1 -5 for both conductivity and total dissolved solids) 
 

1. Remove probe from calibration chamber. 
 

2. Submerge the probe in the water at your testing site. 
 

3. Wait at least 15 seconds for the reading to stabilize.  
 

4. Once the value has stabilized, record the value in your data sheet.  
 

5. Repeat steps 2 – 5 once more to ensure accuracy. Record second reading. 
 
 

Notes on using the handheld: 
 

- You can keep the meter on between tests, unless the time between each test 
exceeds 30 minutes.  
  

- If you turn the meter off, remember to put the probe back in the calibration 
chamber. This is especially important for transport.   

 
 

Data Table: 

 

 
Conductivity 1 Conductivity 2 

Total 
Dissolved 
Solids 1 

Total Dissolved 
Solids 2 

Date     

Location     

Measurement      
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VISUAL SURVEY OF SAMPLE SITE 
 
 

Procedures: 
 

1. Record the date and time that the water quality tests are being done. 
 

2. Record the water body name and describe the location of the sample site. For 
example, your location may be an outlet, bank, bridge, boat, or pier.  
 

3. Record the type of water body, such as a stream, river, creek, lake, or pond. 
Use the GPS unit to record the latitude and longitude coordinates for the 
sample site. 
 

4. Observe the current weather conditions. Pay particular attention to the 
percentage of cloud cover and the type of amount of precipitation. Use the 
data table to record your current observations. Also record the precipitation 
conditions over the past 24 hours prior to your sampling.  
 

5. Provide at least one additional observation about the weather. You may want 
to comment on the wind speed and direction or the air temperature.  
 

6. Record your visual observations about the water sample site. Comment on the 
colour of the water, the amount and type of vegetation that you can see on 
the nearest shore (i.e., trees, shrubs, etc.), the amount and type of vegetation 
present in the riparian zone in the water near the shore, and the types, 
amount and location of any waterfowl or other animals you see present.  
 

7. Use the additional comments box on your data table to record any additional 
information that will help describe the water body or sampling site.  
 

8. Take at least 4 photographs from your class water sample site, one for each 
cardinal direction (north, east, south, west). Number each photograph (1 – 4) 
and label it with the direction, location, date and time. Record a brief 
description of each photo in your data table.   
 

9. Draw a rough sketch of your monitoring site. The site sketch is important for 
helping others in locating your site and can also be helpful to assess change 
overtime.  
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Data Table: 
 
 

Date: Time: 

Water Body Name:  Sample Site Location:  

Type of Water Body: (i.e., stream, pond, lake, 
river) 

GPS Coordinates: 

Current Weather Conditions: (Circle One) 
 
Cloud Cover (%):      <5%              5 - 25%               25% - 75%              75% - 100% 
 
Current                       None                 Light                    Moderate                      Heavy 
Precipitation:          Rain                    Snow                     Hail                                Sleet           
 
Past 24 Hours           None                Light                   Moderate                      Heavy 
Precipitation:          Rain                    Snow                      Hail                              Sleet           
 
Additional Observations: 
 
 

Water Sample Site Observations: (Describe your observations in the space provided) 
 
Water Colour:  
 
 
Amount and Type of Vegetation Present on the Closest Shore:  
 
 
 
Amount and Type of Vegetation Present on the Along the Shore (in the water):  
 
 
 
Types, Amount and Location of Waterfowl Present: 
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Additional Comments:  
(Record any additional information that will help describe the water body or sampling site) 

Photograph Details: 
 

Photo 
Number 

Direction From Sampling Site 
(North, East, South West) 

Description 

   

   

   

   

Water Sample Site Sketch:  
(Draw a sketch of the sample site and water body your class is testing. Note the features that may be 
affecting the water quality or flow, including log jams, ice jams, wetlands, dams, roads, bridges, gravel 
bars, vegetation).  
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Class Data Sheet: 
 
Location of Testing :________________________   Date of Testing: _______________________________ 
 

 Observer Names Test 1 Value Test 2 Value  Average Value 

Water 
Temperature 

    

pH 
    

Dissolved 
Oxygen 

    

Water Clarity 
    

Total Dissolved 
Solids  

    

Conductivity 
(μS/cm) 

    

Visual Survey 
Description 

 GPS Coordinates of Sample Site: 
 
Weather & Water Description: 
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Module 3: Studying Snow 

TEACHERS GUIDE 
 
 
 
 
 

Introduction:  
 

Many people in the Northwest Territories are concerned about the cumulative impacts of 
human land and water activities on the natural environment. According to many frequent 
land-users and community Elders, the northern environment is changing; the climate has 
become unpredictable and the landscape is becoming unfamiliar. Understanding how the 
climate is changing and the associated implications for the natural environment on which 
people depend requires various types of environmental monitoring.  
 
Snow is a common indicator that both scientists and Traditional Knowledge holders rely on 
to track climate changes over time. Traditional Knowledge holders tend to monitor changes 
in the timing, duration, frequency and intensity of snowfall events using a combination of 
their own observations, experiences, and information passed down to them through 
generations. Traditional Knowledge about how these parameters are changing overtime 
plays an important role in building a more holistic understanding of how the climate is 
changing in the north. Scientists use a range of methods to extract climate information from 
snow and ice. For example, in many polar environments scientists are drilling core samples 
from ice and snow deposits that have accumulated over thousands of years.  Each layer of 
snow and ice contains detailed climate information, including data about annual 
precipitation, wind strength and direction, and average temperature. 
 
This module incorporates two main activities with extension options designed to help 
students better understand how snow can be used to understand changes in weather. In 
Activity 1 students will use a weather station to monitor the local weather conditions in 
their community. As a class, students will record daily weather data for a minimum of one 
month. In Activity 2, which is designed to follow Activity 1, students will dig a snow pit in 
their community. Students will work together to analyze the stratified layers exposed by the 
snow pit. Additional calculations about each snow layer will be done in the classroom. It is 
suggested that teachers encourage students to compare, contrast and look for relationships 
between their weather data collected in Activity 1 with the snow layer data they collect in 
Activity 2. 
 
Through this module students will explore concepts related to the experiential science, 
science, social science and mathematics curriculums. Students will also exercise a range of 
scientific inquiry, and problem solving skills. The ‘Curriculum Connections’ section at the 
end of this guide provides a more detailed overview of how the activities in this module 
provide opportunities to meet curriculum learning outcomes. 
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Overview of Activities: 
 

Activity 1: Weather Watch   
 
Students will work as a class to observe, measure, record and describe local weather conditions 
in their community over the course of a winter month (or longer depending on time 
availability). The teacher will play a key role in facilitating a series of class decisions about the 
design of the weather monitoring activity. The first decision will be to determine the time of 
day that the observations will be done. It is important to try and keep the observation time 
consistent from day to day. It may be easiest to choose a time during your school lunch hour or 
recess. The second decision will involve developing an observation rotation schedule so that 
each student is assigned one or more days that they are responsible for recording the weather 
measurements. 
 
Once these logistics are sorted, the weather station needs to be set up. If you are using a 
weather station kit, than this will involve mounting the whole station outdoors and setting up 
the digital display inside the classroom. If you are assembling you own weather station kit with 
a series of monitoring instruments, this will involve setting up each instrument individually.  
 
The teacher and students will work together to prepare the snow measurement materials. 
Obtain a piece of plywood that is a minimum of 12” by 12” and paint it white. This will ensure 
that the board absorbs the least amount of sunlight as possible. Once it is dry, find a flat area of 
undisturbed ground outside your classroom (at least 30 feet away from any building) to place 
the board on. Mark the location of the board by putting a long marker stick into the ground 
next to your board. This way you will be able to find the board after it snows. Measurements 
should be taken immediately after each snowfall.  
 
Teachers may want to take four to five days to work with their class to test the weather station 
and record trial measurements. It is important to ensure that 1) the measurements are 
accurate, and 2) that all the students in the class are comfortable doing the measurements and 
recording the data on their own. After the trial week students will begin recording their own 
measurements on their assigned monitoring day. Students will record this data in their student 
weather log. At the end of the monitoring month (or throughout the month) all students will 
add their individual data to the classroom weather log. Students will conclude the activity by 
reviewing the classroom data set and answering a series of reflective questions.   
 
 
Suggested Approach: 

- Depending on the class size, run this activity as a class project 
- Run this activity during a winter month if planning to run Activity 2 as a follow-up  
- Start planning the logistics required for this activity at least a week prior to the date you 

want the class to start monitoring (i.e., determining the time of day observations will be 
done, setting up a student observation rotation, preparing your weather station, testing 
the instruments).  
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- Ensure that there is a student responsible for every day of the month, including 
weekends.   

- Keep a master copy of the classroom weather log in the classroom and encourage 
students to fill it out every time after their observation day  
 

 
Materials Required:  

 Rain gauge  

 Digital thermometer  

 Humidity sensor 

 Anemometer 

 Wind vane 

 One piece of plywood (minimum 12” by 12”) 

 White paint 

 Paint brush 

 Yard stick 

 Snow marker stick (can use old hockey stick or tree branch) 

 Watch/clock 

 Student weather log sheet 

 Classroom weather log sheet 
 
 
Data Obtained: 

 Daily weather data for one month including the following parameters: 

 Current air temperature 

 Maximum air temperature 

 Minimum air temperature 

 Wind speed 

 Wind direction 

 Total precipitation 

 Precipitation type 

 Relative humidity 

 Cloud cover  
 
 

Extension Activities:  
 

 Have students use the data in the classroom weather log sheet to do additional 
calculations. These may include average high and low temperatures, average 
temperature, and average precipitation. Also have students graph some of the 
parameters they measured. For example, have them plot high and low temperatures for 
the month on the y-axis, with date on the x-axis. Students can also do a bar graph to 
represent daily or weekly precipitation during the month. 

Note: The instruments listed above can be purchased as a 
classroom weather station kit, such as the AcuRite 01015 
available at http://www.weathershack.com/product/acurite-
01015.html  

 

http://www.weathershack.com/product/acurite-01015.html
http://www.weathershack.com/product/acurite-01015.html
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 Have students look up weather data from the nearest professional weather station. 
Environmental Canada has several weather stations throughout the NWT for which 
there is historical data available 
(http://climate.weather.gc.ca/advanceSearch/searchHistoricData_e.html?Month=3&Da
y=26&Year=2014). Ask students to compare their weather observations to the 
professional data over the same observation period. You may also want to have 
students compare their own weather records to the historical data that is available. Are 
they similar? Are there any obvious discrepancies? If so, ask students why this may be.  
 

 Have students interview an Elder in their community about historical weather 
conditions. Encourage students to ask their Elder questions about how the weather data 
they collected in the classroom weather log compares to weather conditions over the 
past 50 years in the community.  

 

  
Activity 2: Examining Snow Profiles  
 
Students will work as a class or a group to construct a snow pit near their school and study the 
exposed layers of snow. The class or group will identify an undisturbed area and dig a snow pit. 
Students will then examine the snow pit to see if they can identify and mark different layers in 
the snowpack. Students will measure a range of different data for each layer (see data obtained 
section). Most of the measurements will be done in the field, with the exception of the 
calculations associated with volume of the snow sample, weight of the snow sample, density 
and water content.  
 
Although these calculations will be made in the classroom, students will need to collect their 
snow samples in the field in order to have the data to do the calculations. Students will collect 
these snow samples using a sampling cylinder (you can use an old soup can with both ends 
removed) that they will push into each layer of snow. The sample will be put into a Ziploc bag 
and allowed to melt in the classroom before volume and weight measurements can be made. 
Students can then use these measurements to calculate density and water content for each 
layer.  
 
Students will record their field data and calculations in the provided spreadsheet and answer 
the reflection questions. 
 
Suggested Approach: 

- This activity will likely be most effective if run towards the end of the winter season 
- If running this activity as a follow up to Activity 1, conduct this activity at the end of the 

weather observation month  
- Depending on the class size, have students work as a class or in large groups to do this 

activity  
- As a class, identify the ideal location to dig the snow pit(s) 

http://climate.weather.gc.ca/advanceSearch/searchHistoricData_e.html?Month=3&Day=26&Year=2014
http://climate.weather.gc.ca/advanceSearch/searchHistoricData_e.html?Month=3&Day=26&Year=2014
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- You may want to assign each student a responsibility in the activity process (i.e., one 
person measures the snow profile depth, two people identify the layers, one person 
measures the thickness, one person records the measurements ect. ).  

- It will likely be useful if the teacher does an example of the in-class calculations for the 
class using the data collected from one snow layer.  

 
Materials Required: 
- Shovel 
- Measuring tape 
- Popsicle sticks 
- Thermometer  
- Rules 
- Calculator  
 
Data Obtained: 

- Total depth of the snowpack  
- For each layer: 

o Thickness (distance from top to bottom of snow layers) 
o Temperature (current) 
o Range of snow grain size 
o Volume of snow sample 
o Weight of snow sample 
o Density 
o Water content  

 
Extension Activities:  
 

 This activity is most effective if performed multiple times. Have students complete this 
activity on a consistent basis for one-two months (every week or two weeks). The snow 
pit locations you choose should be similar in characteristics, but make sure you are 
choosing an undisturbed spot every time. Have students compare the snow profile data 
they collect over time.  
 

 Have students compare the data that they collected for each layer in the snow profile 
with the daily weather measurements they recorded during Activity 1. Have students 
identify relationships between the physical characteristics of each snow layer data and 
their weather data.   
 

- Sampling cylinder (old soup can with ends removed) 
- Plastic Ziploc bags (large) 
- Multiple graduated cylinders  
- Weigh scale 
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Curriculum Connections:  
This section illustrates how the activities in this module provide opportunities to meet curriculum learning outcomes in the grade 11 
and 12 experiential science, social science, mathematics and science curricula. The table is organized as follows: 

- the first column indicates the curriculum reference (i.e., experiential science 20/30 and social science 20/30); 
- the second column indicates the type of learning outcome being met (i.e., content, skill or attitudinal based); 
- the third column describes the targeted objective as stated in the curriculum; 
- the fourth and fifth columns use a green fill to indicate which activity in the module corresponds to the curriculum outcome; 
- the sixth and final column describes the link between the curriculum outcome and the activity in more detail 

   

   Activity  

  Learning Outcome Breakdown 1 2 Learning Outcome Links 
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Knowledge
-Based 
Learning 
Outcomes 

Unit 2: Climatology and Meteorology  
 
General Learning Outcome A:  
Students will investigate the composition, 
structure, dynamics and energy transfer 
mechanisms of the atmosphere. 
 
Specific Learning Outcome 1: 
Students will gain an understanding of the 
composition, structure and dynamics of the 
atmosphere by d) describing and illustrating basic 
weather profiles, their interactions, cause and 
effect of, f) collecting and reading local and 
national weather data, daily, using basic weather 
instrumentation or a local ground station to 
analyze trends and g) investigating how local 
Elders or other subject matter experts, “read” the 
signs to predict short or long term weather 
patterns and events. 

  Students will set up their own weather station to monitor 
local weather conditions in their community for one 
month. In their reflection, students will describe the 
weather profile for their observation month and identify 
patterns, interactions and trends in the data. 
 
In the second extension activity students will go online to 
access weather data from the nearest professional 
weather station (i.e., Environment Canada). Students will 
compare the daily weather data from this professional 
station to the data they collected using their own weather 
station. In the third extension activity students will also 
interview a local Elder about historical weather conditions 
and traditional signs used to read weather patterns and 
events.   
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Knowledge
-Based 
Learning 
Outcomes 

Unit 2: Climatology and Meteorology  
 
General Learning Outcome B:  
Students will investigate the natural cyclical nature 
of climate change, the human factors and 
technologies that 
allow scientists to study and make predictions 
about climate change. 
 
Specific Learning Outcome 1: 
Students will gain an understanding of climate 
change and climatology by a) discussing climate 
change with local Elders or other subject matter 
experts, to determine how weather patterns have 
changed over their lifetime and record the impact 
of climate change on traditional hunting and 
gathering activities, and d) describing and 
modelling methods used to study polar 
climatology 

  In the second extension activity for Activity 1 students will 
interview a local Elder about changes in weather and 
climate patterns over the past 50 years. 
 
Activity 2 introduces students to the concept of using 
snow and ice cores to extract historical climate 
information about the Earth. Students will dig a snow pit 
and collect a range of data about the stratified layers of 
snow. Students will then compare and identify 
relationships between the snow layer data and the 
weather data they collected in Activity 1. This exercise is 
designed to illustrate how scientists can use ice cores from 
polar environments to study the climatic history of the 
Earth. 
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Knowledge
-Based 
Learning 
Outcomes 

Unit: Relations and Functions 10-C 
 
General Learning Objective: 
Develop algebraic and graphical reasoning through 
the study of relations. 
 
Specific Learning Objective 1: 
Interpret and explain the relationships among 
data, graphs and situations. 

  In the first extension activity for Activity 1 students will 
graph some of the weather data they collected during 
their weather observation study. Students will have the 
opportunity to graph a range of parameters (i.e., 
temperature, precipitation, wind speed, and humidity) in 
order to visually identify patterns and relationships in the 
data.  
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Learning 
Outcomes 

Unit: Measurement 20-3 
 
General Learning Outcome:  
Develop spatial sense through direct and indirect 
measurement.  
 
Specific Learning Outcome 1: 
Solve problems that involve SI and imperial units 
in volume and capacity measurements 

  After collecting field data from the snow pit exercise in 
Activity 2 students will do several calculations. Students 
will use their field samples of snow collected in their 
sampling cylinder to measure the volume and mass of 
melted water from their sample (in SI units).  Students will 
then use these measurements to calculate the density  
and water content of each sample (in SI units).  
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-Based 
Learning 
Outcomes  

Unit: Algebra 20-3 
 
General Learning Outcome: 
Develop algebraic reasoning. 
 
Specific Learning Outcome 1: 
Solve problems that require the manipulation and 
application of formulas related to volume and 
capacity.  
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Knowledge
-Based 
Learning 
Outcome  

Unit B: Ecosystems and population change 
 
General Learning Objective 1: 
Students will explain that the biosphere is 
composed of ecosystems, each with distinctive 
biotic and abiotic characteristics. 
 
Specific Learning Objective B1.4k: 
Explain how limiting factors influence organism 
distribution and range; e.g 

 abiotic factors: soil, relative humidity, 
moisture, ambient temperature, sunlight, 
nutrients, oxygen  

 biotic factors: competitors, predators and 
parasites  

 

  Activity 2 encourages students to think about how changes 
in snow type (caused by changes in weather conditions) 
can limit wildlife movement across large distances and 
hamper their ability to forage for food in the winter. 
Students are asked to reflect on how the different types of 
snow in each layer they identify may limit different wildlife 
species.   
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Skill-Based 
Learning 
Outcomes  

Page 3: Experiential Science encourages students 
to ask questions, investigate and experiment, be 
curious and creative, solve problems, reflect on 
their cultural and past experiences, assume 
responsibility for their learning and construct 
meaning of the world around them. (Inquiry-
based learning). 
 

  In both Activity 1 and 2 students will have the opportunity 
to participate in a class monitoring program. In Activity 1 
students will investigate and report on local weather 
conditions. In Activity 2, students will investigate and 
report on different layers of snow deposited over the 
winter. Students are responsible for collecting the data, 
interpreting its meaning, and answering questions that 
encourage them to reflect on the broader implications of 
their data.   

Page 7: Experiences will help students develop the 
skills required for scientific and technological 
inquiry to solve problems, communicate scientific 
ideas and results, work collaboratively, and make 
informed decisions. 

  In both Activity 1 and 2 students will work collaboratively 
(likely as a class) to carry out the provided procedures. In 
Activity 1 students will work together to set up, monitor 
and record data from a classroom weather station. In 
Activity 2 students will work collaboratively to dig a snow 
pit, take measurements and record information about the 
snow layers they identify. In both activities students will 
be collectively responsible for recording and organizing 
their data into a class data chart. 

Page 12: Scientific Inquiry Skills: Performing and 
recording skills for carrying out an action plan, by 
gathering evidence, by observations and by 
manipulating materials and equipment in the 
classroom, laboratory or during field studies.  
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Skill-Based 
Learning 
Outcomes 

Communication and Teamwork: Students will 
work collaboratively in addressing problems and 
apply the skills and conventions of science in 
communicating information and ideas and in 
assessing results. 
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 Attitude-
Based 
Learning 
Outcomes 
 

 

Page 9: Collaboration: Collaborative activities 
provide students with opportunities to work in 
group situations on real-life problems.  
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Skill-Based 
Learning 

Outcomes 
 

Critical thinking and creating thinking: Evaluate 
ideas and information from multiple sources 

  Students will collect local weather data from their own 
weather station outside the classroom. As part of the 
second extension activity  students will also collect 
weather data from the nearest professional weather 
station (i.e., Environment Canada). In the third extension 
activity students will interview a local Elder to collect 
information about historical weather trends in the local 
area. Students are asked to critically review the weather 
data from the three sources and identify and suggest 
reasons for any relationships, commonalities, or major 
differences in the data. 

Develop skills required for deliberative inquiry by 
applying the research process 

  In both activities, students will work through different 
steps of the research process to conduct their 
investigations. In both the weather and snow pit exercises, 
students will work together to design the research 
investigation, determine the best way to collect and 
record information, collect the data, analyze the data, and 
will reflect on its meaning through a series of reflection 
questions.  
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 Skill-Based 
Learning  
Outcomes  

Physics 20: Information and Communication 
Technology Outcomes  
Category: Communicating, Inquiring, Decision 
Making and Problem Solving 
 
General Learning Outcomes: 
C1: Students will access, use and communicate 
information from a variety of technologies.  
 
Specific Learning Outcomes: 

 select information from appropriate sources, 
including primary and secondary sources 

 evaluate and explain the advantages and 
disadvantages of various search strategies 

 

  Students will collect local weather data from their own 
weather station outside the classroom (primary data 
source). As part of the second extension activity students 
will also collect weather data from the nearest 
professional weather station (a secondary data source). In 
the third extension activity students will also interview a 
local Elder to collect information about historical weather 
trends in the local area (a secondary data source). 
Students will review the weather data from the three 
sources and identify and suggest reasons for any 
relationships, commonalities, or major differences in the 
data. Students will be encouraged to consider the pros and 
cons of the different data sources.  
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Skill-Based 
Learning  
Outcomes  

Performing and Recording: Students will conduct 
investigations into relationships among 
observable variables and use a broad range of 
tools and techniques to gather and record data 
and information 

  In Activity 1 students will conduct an investigation into 
local weather conditions. Students will gather data using 
their local weather station, which consists of a range of 
measurement instruments. Students will record data in 
chart form both in their personal notebooks and in the 
classroom weather log. In the first extension activity 
students will also practice graphing some aspects of their 
results to visually identify relationships in the data. 
 
In Activity 2 students will conduct an investigation into 
snow layers deposited overtime. Students will take several 
measurements in the field using a measuring tape and 
record the data in table form. Students will also gather 
snow samples in the field that they will use to do 
additional calculations in the classroom, such as volume, 
density and moisture content. 
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Activity 1: 

STUDENT WORKSHEET 1 
 
 
 

Studying Snow: Weather Watch   

 
Introduction:  
 

People have studied weather for centuries. 

Traditionally, people predicted seasonal changes by 

observing the position of the rising, setting and noon 

sun. To assess more immediate changes in weather 

people relied on their observations of the clouds, 

watched for changes in wind speed and direction, 

and were sensitive to temperature shifts. Many 

Traditional Knowledge holders still use these signs to 

read the weather today, especially when they are 

out on the land. Scientists tend to rely on more complex weather instruments and 

mathematical equations that describe the physics of weather and help to predict weather 

events. There are different measurement instruments available to measure different 

weather parameters. Look at the chart below for some examples: 

Weather 
Parameter 

Description Measurement 
Instrument 

Temperature A measure of how hot or cold the air is.  Thermometer 

Relative Humidity 
Amount of water vapour in the air compared to the amount of 
water vapor that the air can hold when it is saturated. 
Measurement ranges between 0 to 100%. 

Hygrometer 

Barometric 

Pressure 

A measure of the force that is being exerted on the surface by 
the air. Higher pressures typically mean settled weather and 
lower pressures mean stormy weather. 

Barometer  

Wind Speed Velocity of the air. Typically measured in km/hr. Anemometer 

Wind Direction  The direction that the wind is coming from. Typically measured 
in compass directions.   

Wine vane  

Precipitation 

Amount 

The amount of precipitation (i.e., snow, rain, sleet) that has 
fallen over a specified period of time.  Rain Gauge  
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Accurately predicting weather was, and still is, essential for human survival.  Weather 

conditions influence where people and animals can live on the Earth, the types of clothing 

people wear, their ability to travel, the types of transportation they can use, and their 

ability to grow and harvest food. Weather also affects many other environmental 

conditions that are important for people and animals to survive. Some of these conditions 

include the moisture content of ground, water quantity and quality, ice quality, timing of ice 

freeze-up and break-up, amount of sunlight, snowpack composition. 

 

Monitoring weather is especially important in the north where there are growing concerns 

about environmental change and where many people are still active land-users. By tracking 

weather over time, we can detect changes in climate and try to determine possible causes 

for such changes. Scientists can also use long term weather data to make predictions about 

future climate changes in the environment.  

 

In this activity you will have the opportunity to work with your class-mates to observe and 

measure weather on a daily basis in your community! 
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Procedure: 
 

1) Determine the time of day observations will be done: In your classroom, discuss which 
time of day is easiest for everyone to record the weather observations. It is important to 
pick a time that convenient for everyone because the observation time should be 
consistent from day to day.  
  

2) Determine student observation rotation: Work with your classmates and teacher to 
develop a classroom rotation that assigns each student a series of days that they are 
responsible for recording the weather measurements.  
 

3) Prepare your weather station: Install your weather station sensors outdoors. Follow 
these tips to ensure that your sensors are taking the most accurate readings: 
 

 Mount the outdoor sensors at least 5 feet off the ground  

 Avoid areas that get direct sunlight 

 Avoid places where there are obstructions overhead such as trees or a building 
roof 

 Avoid locations near sprinkler systems  

 Do not put sensors near local heat sources such as air conditioners, chimneys or 
exhaust vents 

 Avoid locating the sensors over asphalt or concrete because these surfaces 
radiate heat 

 Install the sensor as level as possible. Use a bubble level if available.  
 

To prepare for snow measurements:  
 

i. Get a piece of plywood (minimum 12” x 12”) and paint it white. This will 
be your ‘snowboard’ on which you will measure the depth of new snow.  

ii. Find a flat area of undisturbed ground outside your classroom, at least 30 
feet away from any building.  

iii. Set your snowboard on the ground and mark its place by putting a long 
marker stick into the ground next to your board. This way you will be able 
to find the board after it snows.  

 

4) Record your observation details: When it is your day to record the weather 
information, start by filling in the time and date that you are making your 
measurements in the appropriate row of the observation sheet.   
 

5) Record your weather observations: Record the following measurements in your data 
sheet: 
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a. Minimum temperature – Read the weather station display that is inside your 
classroom. Record the lowest temperature reading over the last 24 hours. Clear 
the history.  
 

b. Maximum temperature – Read the weather station display that is inside your 
classroom. Record the highest temperature over the last 24 hours.  

 
c. Current temperature – Record the current temperature reading on the weather 

station display.  
 

d. Relative humidity – Record the outdoor relative humidity measure on the 
weather station display 

 
e. Wind speed - Record the wind speed reading on the weather station display 

 
f. Wind direction – Record the wind direction indicator on the weather station 

display 
 
g. Type of precipitation – Has there been any precipitation over the past 24 hours? 

If so, what form was it in? Rain? Snow? Sleet? 
 

h. Precipitation amount –  
 

i. Rain: 
1. Check the mounted rain gauge and record the amount of water is 

contains. Once you have recorded the measurement empty the 
gauge.  

ii. Snow:  
1. Go outside and use the marker stick to find your snowboard.  
2. Measure the snow depth with a yardstick and record your 

observation.  
3. Once you have finished measuring, clear the board and put it in a 

nearby location on top of the snow. This will ensure that you can 
measure the amount of new snow the next time is snows.  

 

i. Cloud cover percentage – Look closely at the sky and assess the amount of cloud 
cover you see. Estimate the percentage of the sky that is blocked by clouds. 

 

6) Compile weather recordings – Once you have recorded all the measurements for your 
assigned weather observation day add your information to the classroom weather log . 
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Record Your Weather Watch Data: 
 

 
Name:_____________________________________________ 

 
 
Student Weather Log:  

Day Date Time 
Min 

Temp 
(oC) 

Max 
Temp 
(oC) 

Current 
Temp 
(oC) 

Relative 
Humidity 

(%) 

Wind 
Speed 

(km/Hr) 

Wind 
Direction 

Precipitation 
Amount 

(mm) 

Type of 
Precipitation 

 

Cloud 
Cover 

(%) 
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Classroom Weather Log:  
 
Observation Start Date:_____________________________________________ 
 
Observation End Date: _____________________________________________ 
 

Day Date Time 
Min 

Temp 
(oC) 

Max 
Temp 
(oC) 

Current 
Temp 
(oC) 

Relative 
Humidit

y (%) 

Wind 
Speed 

(km/Hr) 

Wind 
Directio

n 

Precipitation 
Amount 

(mm) 

Type of 
Precipitation 

 

Cloud 
Cover 

(%) 

Mon     
 

     
 

Tues 
           

Wed 
           

Thurs 
           

Fri 
           

Sat 
           

Sun 
           

Mon 
           

Tues 
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Reflect on Your Data: 
 

 
1) Briefly describe the overall weather during the class observation period. Explain 

any trends, patterns or interactions you see in the weather data.  
 
 

2) Were there any major weather events during the class observation period? 
 
 

3) Why do you think it is important to take weather measurements every day? 
 
 

4) Why do you think it is important to take measurements at the same time every 
day? 
 
 

5) Are there any measurements or days in which the weather measurements 
surprised you? Or that you found especially interesting? 
 
 

6) Based on your past experiences living in the NWT and knowledge passed down to 
you from your ancestors, do these observations seems normal to you? 
 
 

7) Are there any measurements that seem inaccurate or unrealistic? Why do you 
think this may be? 
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Activity 2: 

STUDENT WORKSHEET 2 

 
 
 

Studying Snow: Examining snow profiles 

 

Introduction:  
 

Climate change is a growing concern across the 

north. In many polar environments scientists 

are using ice cores to gain a better 

understanding of the Earth’s climate history. As 

snow accumulates every year it builds up in a 

series of layers that contain detailed climate 

information, including annual precipitation, 

wind strength and direction, and average 

temperature. Scientists can interpret climate changes by analyzing the different layers of ice 

that have accumulated over thousands of years.  

 

Layers of snow can be analyzed in a similar way to build a history of local weather 

conditions over a winter season. This is usually done by digging a snow pit, which is a trench 

that people dig in the snow to expose different layers of a snowpack. The trench allows you 

to study the different characteristics of the 

layers in the snowpack that have developed 

over the course of the winter. Similar to 

how ice core layers can tell scientists about 

the Earth’s climate history, the layers 

exposed by snow pits can help scientists 

understand the history of the snowpack 

and winter weather events.  
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There are two mains reason for there being physically distinguishable layers in the snow. 

The first is because each snowfall event that contributes to the accumulation of the 

snowpack occurs under different meteorological conditions that impact the size and shape 

of snow particles that get deposited. The second is because snow undergoes many changes 

once it hits the ground due to compaction and weather changes.  Once particles of snow 

are deposited in the snowpack, the size and shape of their grains can change substantially 

through a process called snow metamorphism.  Snow metamorphism refers to changes in 

snow particle form due to heat and pressure. For example, warm and sunny conditions may 

cause the surface layer of snow to melt and percolate downwards through the snowpack. 

When the sun goes down the surface layer may refreeze and harden and turn it into an icy 

layer.  This hard and crusty layer can make it difficult for animals to move large distances, 

and it often covers their normal food supply in a hard layer of ice. It is important for 

resource managers to understand how different snow characteristics impact wildlife so that 

their populations are sustained. 

 

In this activity you will get a chance to learn how scientists interpret changes in climate by 

examining the layers of snow around your community. The activity involves digging snow 

pits and studying the exposed layers of compressed snow.  
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Procedure: 
  
*Note: Record all measurements in SI units (mm, cm, m, cm3, m3, mg, g) 
 

1) Prepare a snow pit:  

a. Locate an undisturbed area of snow that is open and free from any 
obstructions. Ideally this area will be close to your school 

b. Dig a trench in the snow using the shovel provided. Ensure the trench is dug 
all the way to the ground, below the snow. Your digging should result in a 
straight wall of snow behind the trench.  
 

2) Prepare for site measurements: 

a. Record the date that you are recording measurements on 
b. Use a measuring tape to measure the height of the snow profile (in cm). 

Make sure you measure from the base of the profile (the ground) all the way 
to the top of the snow. Record the total height.  

c. Look closely at the wall of snow for different layers of snow. Use the popsicle 
sticks to mark the different layers of snow you see. Record the number of 
snow layers you identified.  

i. Use your measuring tape to determine the thickness (in cm) of each 
layer. Thickness is a measurement from the bottom to the top of the 
layer.  

  

3) Layer temperature: For each layer, use the thermometer to measure the 
temperature of the snow. Let the thermometer sit in the snow layer for 1-2 minutes 
before recording the temperature reading.  
 

4) Snow grain size: Collect a sample of snow from the bottom layer of snow and put it 
on your notebook. Use the ruler to measure the size of five snow grains. Record the 
range of snow grain size for each layer.  

 

5) Snow density: Calculating density requires that you know the volume and mass of 
the snow. To determine volume and mass, you will need to collect snow samples for 
each layer and do further calculations in the class room.  

a. While at your snow trench, use the provided sampling cylinder (old soup can 
with both ends removed) and push it firmly into one layer of snow. Ad you 
insert the cylinder into the side of the snow wall, make sure you keep it flat 
and only go through one layer of snow. Once it is full of snow, tilt it upwards 
while holding the open end closed with a piece of paper or your hand. 
Carefully remove the cylinder form the snow, making sure none of the snow 
falls out. Empty the cylinder into the plastic bags provided and label the bag 
according to which layer the snow corresponds with. Do this for each layer. 
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Once back in the classroom: 
 

6) Preparing for snow density calculations: 
 

Volume: 
a. Empty the snow from each bag into a separate graduated cylinder. Label each 

cylinder based on the snow layer the snow is coming from.  
b. Let the snow melt into water. Once melted, record the volume of water in 

each cylinder.  
 

Mass: 
a. Use the weigh scale to determine the mass of each graduated cylinder with 

water. Record this as combined mass. 
b. Dump the water from the cylinder 
c. Use the weigh scale to determine the mass of the empty cylinder. Record this 

as cylinder mass.  
d. Calculate the mass of the snow using this formula:  

 
 

Snow Mass = (combined mass) – (cylinder mass) 
 

 
 
 

7) Calculate snow density: Use the formula below to calculate the density of snow for 
each layer: 
 

 

Snow Density = (snow mass) ÷ (snow volume) 
 

 
 

8) Calculate water content: Use the formula below to calculate water content for each 
layer: 

 
 

Water Content = (snow density) × 100 
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Number of Layers Identified:    
 

Record Your Measurements: 
 
Measurement Date:         
 

Snow Profile Depth:        

Layer 
# 

Layer 
Thickness 

(cm) 
 

[Distance 

from bottom 
to top of 

layer] 

Layer 
Temp 
(°C) 

Grain Size 
Range (mm) 

Volume of 
Water 
Melted 

(mL) 

Combined 
Mass (g) 

 
[Mass of melted 

water and 
cylinder] 

Empty 
Cylinder 
Mass (g) 

 
[Mass of 
cylinder 
without 
water] 

Snow Mass 
(g) 

 
[Combined 

mass – empty 
cylinder 
mass] 

Density 
 

[Snow mass 
÷ snow 

volume] 

% Water 
Content 

(g) 
 

[Snow 
density x 

100] 

1 (e.g.) 

30 cm -3 (°C) 1-3 mm 42 mm 55 g 10 g 45 g 1.07 (g/mL) 107% 

2          

3          

4          

5          
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Reflect on Your Data: 
 

8) Within your snow trench, is the snow the same all the way through? If not, 
explain why you think this is. What types of factors could change the snow 
throughout the profile? 
 
 

9) Was the snow more dense at the top or bottom of the snow profile? Why do you 
think this is? 
 
 

10) Which layers of snow had the most water? Which layers had the least amount of 
water? Why do you think this is? 

 
 

11) Does all of the snow melt into the same volume of water? If no, why might the 
same volume of snow turn into more or less water when it melts? 

 
 

12) Create a graph to show the relationship between snow depth and temperature. 
Plot snow depth on the X-axis and snow temperature on the Y-axis. Can you see 
any sort of relationships between the two? 

 
 

13) How do you think the different types of snow layers impact different wildlife 
species? Discuss at least two species and indicate how changing snow 
characteristics may impact them, either positively or negatively.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 


