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Area of Learning: SCIENCE — Environmental Science Grade 12 

  
BIG IDEAS 

Human actions affect 
the quality of water 

and its ability  
to sustain life. 

 Human activities 
cause changes  

in the global  
climate system.

 Sustainable land 
use is essential to 

meet the needs of a 
growing population.

 Living sustainably 
supports the well-being 

of self, community,  
and Earth. 

 
Learning Standards 

Curricular Competencies Content 
Students are expected to be able to do the following: 

Questioning and predicting 

• Demonstrate a sustained intellectual curiosity about a scientific topic or problem  
of personal, local, or global interest  

• Make observations aimed at identifying their own questions, including increasingly 
abstract ones, about the natural world 

• Formulate multiple hypotheses and predict multiple outcomes 

Planning and conducting 

• Collaboratively and individually plan, select, and use appropriate investigation 
methods, including field work and lab experiments, to collect reliable data 
(qualitative and quantitative) 

• Assess risks and address ethical, cultural, and/or environmental issues associated 
with their proposed methods 

• Use appropriate SI units and appropriate equipment, including digital technologies, 
to systematically and accurately collect and record data  

• Apply the concepts of accuracy and precision to experimental procedures and data:  

— significant figures 

— uncertainty 

— scientific notation 

Processing and analyzing data and information  

• Experience and interpret the local environment 

Students are expected to know the following: 

• water quality parameters and bioindicators 

• availability and water use impacts 

• global water security: 

— laws and regulation 

— conservation of water 

• changes to climate systems 

• impacts of global warming 

• mitigation and adaptations 

• soil characteristics and ecosystem services 

• land use and degradation 

• land management 

• personal choices and sustainable living  

• global environmental ethics, policy, and law 
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Area of Learning: SCIENCE — Environmental Science Grade 12 
 

Learning Standards (continued) 

Curricular Competencies Content 

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

• Seek and analyze patterns, trends, and connections in data, including describing 
relationships between variables, performing calculations, and identifying 
inconsistencies  

• Construct, analyze, and interpret graphs, models, and diagrams 

• Use knowledge of scientific concepts to draw conclusions that are consistent  
with evidence 

• Analyze cause-and-effect relationships 

Evaluating  

• Evaluate their methods and experimental conditions, including identifying sources  
of error or uncertainty, confounding variables, and possible alternative explanations 
and conclusions  

• Describe specific ways to improve their investigation methods and the quality  
of their data  

• Evaluate the validity and limitations of a model or analogy in relation to the 
phenomenon modelled  

• Demonstrate an awareness of assumptions, question information given,  
and identify bias in their own work and in primary and secondary sources  

• Consider the changes in knowledge over time as tools and technologies  
have developed 

• Connect scientific explorations to careers in science 

• Exercise a healthy, informed skepticism and use scientific knowledge and  
findings to form their own investigations to evaluate claims in primary and 
secondary sources 

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

• Critically analyze the validity of information in primary and secondary sources and 
evaluate the approaches used to solve problems  

• Assess risks in the context of personal safety and social responsibility 
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Learning Standards (continued) 

Curricular Competencies Content 

Applying and innovating  

• Contribute to care for self, others, community, and world through individual  
or collaborative approaches 

• Co-operatively design projects with local and/or global connections  
and applications 

• Contribute to finding solutions to problems at a local and/or global level  
through inquiry 

• Implement multiple strategies to solve problems in real-life, applied,  
and conceptual situations 

• Consider the role of scientists in innovation  

Communicating  

• Formulate physical or mental theoretical models to describe a phenomenon 

• Communicate scientific ideas and information, and perhaps a suggested course  
of action, for a specific purpose and audience, constructing evidence-based 
arguments and using appropriate scientific language, conventions, and 
representations 

• Express and reflect on a variety of experiences, perspectives, and worldviews 
through place 
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 SCIENCE – Environmental Science  
Big Ideas – Elaborations Grade 12 

• quality of water: 
Sample questions to support inquiry with students: 
— How does the amount and quality of water in our environment affect living things? 
— Which human actions affect the quality of water? Which of your actions eventually affect the quality of water you use? 
— How does stormwater runoff affect water quality? 

• changes in the global climate system: 
Sample questions to support inquiry with students: 
— How do changes in the composition of the atmosphere lead to changes in the global climate? 
— What are some of the human activities that contribute to climate change? Which of your actions contribute to climate change? 
— How do the emissions of electric vehicles differ from those of internal combustion engine vehicles? 

• Sustainable land use: 
Sample questions to support inquiry with students: 
— How are your decisions around personal food consumption linked to global food security? 
— How does crop rotation affect nitrogen levels in soil? 

• Living sustainably: 
Sample questions to support inquiry with students: 
— What safety measures have coastal cities taken to prevent storm-surge damages? 
— How do society and governance contribute to sustainability? 
— What changes could you make in your own life, in terms of sustainable living, that will support the Earth, as well as your own well-being? 

 
 
 SCIENCE – Environmental Science  
Curricular Competencies – Elaborations Grade 12 

• Questioning and predicting: 
Sample opportunities to support student inquiry: 

— How can you decrease your personal contributions to greenhouse gas emissions? 
— How much of your diet is produced within 100 km of your home? 
— How much waste does your lifestyle generate? 
— How has climate change impacted food sources of Canada’s northern First Peoples populations? 

• Planning and conducting: 
Sample opportunities to support student inquiry: 

— How can the amount of particulate matter produced by a vehicle’s exhaust be measured? 
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 SCIENCE – Environmental Science  
Curricular Competencies – Elaborations Grade 12 

— How can you measure the ecological footprint of your food choices? 

— How can you measure the amount of landfill trash that you generate in one year? 

— How can you measure the effects of idling vehicles on air quality? 

• Processing and analyzing data and information: 
Sample opportunities to support student inquiry: 

— What type of graph best illustrates the relationship between LEED building designs and energy use? 

— How can the relationship between population growth and reduction of agricultural land be shown? 

— How has the amount of garbage generated per person changed over the past 200 years? 

— How does satellite imagery or aerial photography reveal changes in landscapes over time? 

• Evaluating:  
Sample opportunities to support student inquiry: 

— What are the differences between anthropogenic and natural sources of CO2 emissions? 

— How can community gardens reduce the ecological footprint of our diet? 

— How can you make more sustainable choices to reduce the amount of waste you generate? 

— How does traditional ecological knowledge (TEK) confirm what you can deduce from climate change data? 

• Applying and innovating:  
Sample opportunities to support student inquiry: 

— Which bylaws would you recommend for your community to reduce greenhouse gas production? 

— How could you establish a school or community garden? 

— How could the design of packaging be improved to reduce the amount of waste generated? 

— How do local trends in land use align with and respond to global climate change? 

• Communicating: 
Sample opportunities to support student inquiry: 

— How would you advocate for additional bike lanes in your community as a mechanism to reduce greenhouse gas emissions? 

— How would you increase people’s awareness of the importance of using locally grown produce? 

— How could you demonstrate to your city council the need to ban plastic bag use in your community? 

— How could you share with your peers the positive impact of a properly maintained vehicle? 

• place: Place is any environment, locality, or context with which people interact to learn, create memory, reflect on history, connect with culture,  
and establish identity. The connection between people and place is foundational to First Peoples perspectives. 
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 SCIENCE – Environmental Science  
Content – Elaborations Grade 12 

• water quality parameters: alkalinity, acidity, pH, dissolved oxygen, phosphate, temperature, turbidity, total dissolved solids, nitrate, hardness, 
conductivity 

• bioindicators: plants, animals, microorganisms, indicator species, biological integrity, species range of tolerance, species richness, diversity indices 

• availability: holding capacity, surface water, groundwater, water cycle, scarcity, drought, snowmelt, runoff, rainfall, flow data, water level,  
floods, glaciers 

• water use impacts: point and non-point source pollution, eutrophication, personal care products and pharmaceuticals, waste water, water audit 

• conservation of water: mitigation, preservation, stream and shore cleanups, invasive species removal, rain harvesting water gardens, xeriscaping, 
wastewater recycling 

• changes to climate systems: sinks and sources of greenhouse gases, snow and ice coverage, land surface coverage, solar radiation,  
energy balance, ocean temperatures, sea levels 

• impacts of global warming: increase in extreme weather events, flooding, desertification, ocean acidification, permafrost melting, drought, wildfires, 
hurricanes, migratory changes, human health, food security, traditional ways of being and doing 

• mitigation: addresses the causes of climate change (e.g., emission reductions, renewable energy, green building and construction, urban green 
spaces, laws and regulations, organic agriculture, closed-loop production systems, recycling and upcycling) 

• adaptations: address the impacts of climate change (e.g., infrastructure changes, drought-tolerant crops, land corridors for species migration,  
flood prevention) 

• soil characteristics: types, texture, structure, moisture, pH, percolation, nutrient levels, microbes 

• ecosystem services: water filtration, temperature moderation, nutrient exchange, waste decomposition, carbon cycling 

• land use and degradation: landfills, deforestation, erosion, desertification, habitat loss, urbanization, food production, harvesting, mining, 
forestry, recreation 

• land management: agriculture, green spaces, urban development, forests, waterways, shorelines, protected areas and parks 

• sustainable living: diet (e.g., 100-mile diet, organic farming, community gardens, reducing meat consumption), sustainable building products,  
reduce household energy use, consumerism (reduce, reuse, repurpose, recycle, upcycle), conserve water, alternate transportation methods, 
traditional ecological knowledge (TEK) 

• environmental ethics, policy, and law: trade agreements, wildlife trafficking laws, Kyoto Agreement, fishing and hunting licences,  
traditional ecological knowledge (TEK), United Nations Declaration on the Rights of Indigenous Peoples, species at risk, Canadian laws 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


