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Abstract 

Alberta is the driest province in Canada; however, residents do not often recognize the 

relationship between their own water uses and the health of the watershed they reside in. 

Therefore, there is a recognised need for water literacy education in the province. The researcher 

asked five members of water education organizations in central and southern Alberta how they 

work to increase water literacy within their regions. The programs primarily use experiential 

methods, combined with discussion and information to engage participants in connecting their 

own water usages to the watershed. This research looked at ways language, stories, and 

metaphors, as well as the hidden curriculum of systems thinking, are used in the programs to 

foster water literacy. However, due to the generally low water literacy of participants, the 

programs are often limited to basic water education which restricts educator’s ability to create 

deeper awareness of the holistic systems connected to water. 
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Introduction 

 A friend said to me, “really, how often do we touch the earth?” This question provoked 

an intense need for me to prove him wrong: of course I touch the earth. But when we looked 

around us, sitting on the patio of an inner-city pub, only a block from the edges of the Bow River 

in Calgary, Alberta, we saw trees growing in cement confined rows along the boulevard, flowers 

caged in baskets outside shops, buildings of brick, cement sidewalks, and asphalt streets. We 

both knew we would have to walk to the Bow River to find the closest land unearthed, but we 

also knew we were wearing shoes, separating us from the ground. I have a garden filled with 

berries, vegetables, native flowers, and rain barrels, so I could argue that I touched earth with my 

hands and bare feet regularly, but this would be missing the gravity of his statement; as an 

urbanite, I am deeply disconnected from my land. 

 This lazy patio conversation between my friend and I relit a passion in me: how do I 

participate in water education and help change the developed world’s disconnect to their water 

sources? What programs exist in my home province of Alberta that are creating connections? I 

wanted to explore what is being done to increase water literacy: the knowledge of our water 

source, how it is used, and how to use it. I was interested in how programs might use knowledge 

around water and river systems in their region to educate people on their relationships to these 

systems. I wanted to explore what they are doing in their communities that may challenge the 

existing perceptions around water for all Albertans. 

Canada has one of the lowest population densities in the world at 3.7 per square kilometer 

(Statistics Canada, 2016; “The world factbook: Country comparison area,” 2016). As a result, 

Canada has a vast amount of space unoccupied by humans. Despite this space, 81% of Canadians 

live in urban settings (Statistics Canada, 2011). Consequently, many people in Canada can go 
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days interacting only with built environments and treated water. Even in rural areas people can 

be separated from the nature around them through conveniences like indoor plumbing and 

grocery stores.  

Living in built environments creates systems where the land and water that sustains us is 

largely separated from us. We do not have to travel to our water source; it comes to us through 

pipes and pumps we rarely see which makes our access to water seem easy (Linton, 2010, p. 13; 

Water for Life, 2010, p. 65). Even me, a barefoot gardener with a rain barrel system, has never 

had to understand what it means for my family’s survival to rest on that garden’s success or 

wonder what I will do if my rain barrels are empty before it rains again. I am connected to the 

natural environment in the way privilege affords me. I may promote resource conservation in my 

home but the reality is I do not have to… yet. . 

The Separation of Water 

In developed nations, such as Canada, most of us are privileged to turn on a tap and water 

flows out—safe to drink, bathe in, and cook with.
1
 Rarely is there a need to think about the water 

level of the river as the tub fills or the path the water takes before reaching the cooking pot. This, 

however, is misleading to what is happening all over the world. Globally, we are in the midst of 

a water crisis with many places already experiencing the effects of water shortages and polluted 

water systems (Barlow, 2013, pp. 9, 12, 16–18; Linton, 2010, p. 6; Reid, 2014a, p. 55). With 

some of the world's largest lakes shrinking (Barlow, 2013, pp. 16-18) and the growing 

commodification of water for profit, (Barlow, 2013, pp. 11–12; Linton, 2010, pp. 69–72; Reid, 

2014a, p. 65), this crisis is only going to get worse.  

                                                 
1
 Boil water advisories and contaminated wells exist in many parts of North America, both on short and long-term 

basis. In Canada, there are several First Nations communities that have lived with boil water advisories for decades 

(Government of Canada, 2017). Though my research does not delve into these areas, it is important to recognise that 

privilege in North America is not equal. 
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Linton (2010) uses the term “modern water” to describe the abstract way water is 

understood in western society. Modern thinking separates humans from water and establishes it 

as resource, a commodity with a price tag attached to it, changing water from an integral piece of 

the life cycle to something bought and sold for profit (Barlow, 2013, pp. 11, 139; Flotemersch et 

al., 2016, pp. 1654–1655; Hawke, 2012, p. 236). While it is not the case for all cultures, western 

society has largely removed water from its ecological, cultural, and social factors (Barlow, 2013, 

pp. 137–138; Hawke, 2012). The focus on water usage has managed to disconnect modern 

humans from water's sacred influences and the deeply personal relationships water once had (and 

still has) with humans (Daniels-Fiss, 2008, pp. 237, 240; Linton, 2010; Matsui, 2012; Reid, 

2014a, 2014b). Modern water reduces water to its scientific elements, H2O, universalizing it as 

the same all over the world, and encouraging the worldview that we know water in the way 

science claims to know and thus control something by reducing it to its parts (Bowers, 2001a, p. 

90; Folke et al., 2011; Hatcher, Bartlett, Marshall, & Marshall, 2009).  

The Environmental Dictionary states that resources are “in the broadest sense . . . any 

objects, materials, or commodities that are of use to society” (Kemp, 2002, p. 351). Western 

thinking, with scientific reductionism at its epistemological core, has created a culture where 

water availability is often calculated and allocated for human use in a system where what people 

do with water is only limited by their ability to manage it (Linton, 2010, pp. 42, 74, 182, 190). 

Once something is considered a resource the question then becomes how much do we have for 

human use and what is it worth (Linton, 2010, p. 165; Matsui, 2012, p. 5)? Under the concept of 

modern water, a shortage is also understood differently where solutions consist of finding ways 

to maintain current water usage rather than adjusting to fit the resources at hand (Amin, 

Jeppsson, & Haglund, 2015, pp. 746–748; Linton, 2010, pp. 215–220). A view that insists 
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humans live within the world's water-means is a shift from modern thinking where privilege does 

not take precedence over disappearing lakes and rivers. A water crisis implies there is an 

inherent, natural shortage of water—something humans have no control over; but a modern 

water crisis is one based on badly managed systems of water uses (Barlow, 2013, p. 139). 

Geographical and Social Context 

Geographical Context 

Alberta is in Western Canada on the east side of the Rocky Mountains. Many of our 

major rivers are fed from “glaciers and high elevation snowpacks in the Rocky Mountains” 

(Water for Life, 2010, p. 7). Canada is “estimated to have 20 per cent of the world’s 

freshwater[;] Alberta in turn, holds approximately 2.2 per cent of Canada's freshwater” (Water 

for Life, 2010, p. 5). It is the driest province in Canada with our river water, ground water, and 

surface water in constant flux based on “variations in geography, climate, and the hydrologic 

cycle” (Martel, 2011; Water for Life, 2010, p. 5). In addition, 80% of the water supply is in the 

north while 80% of usage is in the south (Water for Life, 2010). In northern Alberta, concerns 

tend to focus on the impacts of industry, primarily oil and gas, on the land and waterways 

(Boschman, 2014, p. 60; Trono & Boschman, 2014, p. 2; Water for Life, 2010, pp. 42–43, 62). In 

the central and southern regions, there are some farming practices and oil wells that create 

pollution concerns; however, availability of water, because of both flood and drought concerns, 

is the major worry in these areas (Water for Life, 2010, p. 40).  

Social Context 

Alberta is not immune to the growing water crisis or to the myths about water as an ever-

renewable resource. As Robert (Rob) Stanford, the EPCOR Water Security Research Chair at 

United Nations University Institute for Water, said,  
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“we need a new water ethic in this country . . . given Albertan’s live on the dry side of the 

Rockies, we should be doing everything we can to dispel the myth of limitless water 

abundance. If you live in the West, it should be a condition of residence that you know 

how valuable water is and how scarcity affects us all” (quoted in Martel, 2011).  

Albertans do not behave like they have any less water than any other province. Industry and 

agriculture require large quantities of water. (Water for Life, 2010, pp. 42-44) and residents 

experience an illusory abundance of water resulting from their taps, car washes, and sprinklers.  

Water management in Alberta: Water licenses. 

To help control water extraction in Alberta, water licenses are issued to regulate how 

much water is being removed from any given river in a year. Each license regulates what is 

known as an “allocation” based on volume, pump rate, and timing (Water for Life, 2010, p. 34). 

These licenses are issued by Alberta Environment under the Water Act (Alberta Environment 

and Parks, 2015; Water for Life, 2010, p. 34). The 1999 Water Act of Alberta regulates water 

usage on the river basins. It is an update to the 1894 North West Irrigation Act that included the 

“first in time first in right” (FITFIR) licensing and water use allocation system (Alberta 

Environment and Parks, 2014). The FITFIR system is still in place and designates how much 

water a license holder can use per year. It also regulates the priority of water use in times of 

shortage. In cases of water shortages, “the system gives a preferred water right to old licences 

[senior license holders], most of which were issued in the early 1900s” (Christensen & Droitsch, 

2008, p. 13), with some exceptions such as household use in municipalities. These exceptions 

mean that during a water shortage municipal residents may be restricted from non-essential water 

uses such as lawn care (water restrictions are implemented in stages and enforced through the 

Water Utility Bylaw) and will be encouraged but not legislated to reduce consumption in their 
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homes (“Water restrictions and bans,” 2017). These largely voluntary reductions end up causing 

minimal disruption to normal water consumption practices.  

Research Goals 

 This research project aimed to understand the goals, intentions, and methods of river and 

watershed education programs in the context of central and southern Alberta.  

Questions 

How do specific river/watershed education programs in central and southern Alberta 

engage people of their region to increase water literacy?  

The sub-questions are: 

 How do programs work to foster behaviour change? 

 What language, stories, and metaphors are used by or created by those who run water-

focused educational programs? 

 What elements, if any, of systems thinking are present in water-focused programs? 
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Literature Review 

Introduction 

 Water is necessary for life (Barlow, 2013; Linton, 2010; United Nations Department of 

Economic and Social Affairs, 2016; Water for Life, 2010). This statement is literal in that 

humans, plants, and animals need water to survive. But humans also “need” water for many other 

things. Uses for water range from recreation, hygiene, power generation, resource extraction, 

agriculture, and personal use (Ashby, 1971; Trono & Boschman, 2014; Water for Life, 2010). 

What they all have in common is value to human systems.  

The challenge is that this value goes largely unrecognized as we take water for granted. 

We have emotionally and physically distanced ourselves from the water on which we depend: 

nature is seen as separate from humans. Water literacy aims to reconnect humans with water 

through a variety of approaches. Of particular interest in this study is the role of stories, 

metaphors, and language in communication; the ways education can be deepened through 

increased systems thinking and the creation or enhancement of a sense of place; research around 

behaviour change and the environment; and research on methods for increasing water literacy. It 

is also important to recognize the role of the cultural historical context in shaping the current 

context.  

Western Cultural Historical Context 

The history of western culture greatly influences Alberta’s current ideals (Trono & 

Boschman, 2014, p. 4). The rise of the Scientific Revolution and the Enlightenment era also saw 

a rise in anthropocentric views of the earth (Dale, 2001; Trono & Boschman, 2014, p. 9; 

Verhagen, 2008). It is here, Linton (2010) argues, that modern water began. The current western 

worldview is built on hundreds of years of language that promoted dominance and control over 
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that which we consider to be subordinate
2
 or in need of taming (Devall & Sessions, 2005, pp. 

202, 208–209; Trono & Boschman, 2014). Dualist thinking separated the body from the mind 

and nature from man,
3
 asserting that the parts of the system could be understood separately from 

the system itself. Separating water from its cultural, social, spiritual, and ecological roots and 

reducing it to its basic elements is synonymous with the worldview that science is an unbiased 

and rational way of knowing nature (Barlow, 2013, p. 137; Bocking, 2004, pp. 17–20; Maturana, 

Bunnell, & Verden-Zoller, 2008a, p. 135). This viewpoint has overshadowed other worldviews 

that value knowing nature through experiences and relationships (Hatcher et al., 2009, p. 87; 

McKeon, 2012, pp. 136–137).  

In this view, the language around nature became that of a tool. The “mechanick 

philosophy,” developed in the 17
th

 century (Dale, 2001, p. 16; Verhagen, 2008, p. 5),“functioned 

as an ontological version of individualism; as a consequence, it gave strong physical support to 

an atomistic social ethic, especially in England and America” (Trono & Boschman, 2014, p. 9). 

It encouraged a view of nature as a machine with mechanical-like parts. Isaac Newton, Matthew 

Hale, and René Descartes used language such as ‘cosmic machine,’ ‘clockwork,’ and ‘wheel’ to 

describe the earth’s functions (Verhagen, 2008). In the industrial age language such as ‘nature as 

storehouse’ was shaping the social milieu and by the 20th century we were talking of production, 

consumption, and energy in connection with what the earth stored for us (Verhagen, 2008, p. 6). 

These metaphors encouraged a view where land, water, and animals were valued for what they 

could do for humans, while assuming humans were separate from the rest of the earth’s 

inhabitants and processes.  

                                                 
2
 Though this argument also applies to situations where human’s have justified dominance over other humans, I will 

not be pursuing these points. 
3
“Man” is used here intentionally, as dualism often placed women on the side of nature, controlled by the forces of 

embodiment and irrationality, while placing men on the side of the mind, rational and above the forces of the body. 
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Another influence on Alberta’s current culture is that of the explorer, settler, and 

colonialist. Through religious missionaries and government land acquisitions, western 

philosophies dominated the rise of Alberta culture to what it is today (Stamp & Warnell, 2016). 

As a young addition to the European expansion of the world (Stamp & Warnell, 2016), many of 

those who came to Alberta for new opportunities were already well versed in the western culture 

of anthropocentrism. The story of Alberta is one of opportunity, uninhibited and unregulated, 

where people came to make their fortune (Takach, 2014, p. 90). Through the story of western 

civilization, North American ideas about ownership of land have become synonymous with 

rights and entitlement to do what we please on that land. Although there are other cultures 

present in Alberta such as several Indigenous populations, the western worldview is the 

dominant influence for the majority of Albertans.  

A shift in modern thinking. 

In order to analyze the problems we are being faced with today, we must first analyze 

modern society the same way we “have studied premodern and amodern societies” (Linton, 

2010, p. 177). Being modern, according to the philosopher Bruno Latour, is to separate nature 

from culture and society (as cited in Linton, 2010, pp. 177–178). Instant tap water and ongoing 

development of built environments encourage a distorted telling of our water story in which we 

are separated from our water both literally and metaphorically. This telling includes metaphors of 

“advanced civilization” and “progressive development” that are steeped in the rise of western 

culture (Bowers, 2001b, p. 143; Verhagen, 2008, pp. 1, 6–7, 11–12). Metaphors that encourage 

linear progress patterns and value a mode of thinking where natural resources are seen as means 

to an end, without any intrinsic value, ignore some of the fundamental ideas of systems 

thinking—a method of understanding the way in which things are “connected not just in one 
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direction, but in many directions simultaneously” (Meadows, 2008, p. 5). To change linear 

metaphors we must first recognise that “reoccurring problems in natural resource use and 

environmental management stem precisely from the lack of recognition that ecosystems and the 

social systems that use and depend on them are inextricably linked” (Folke et al., 2011, p. 722). 

Water Literacy  

Water literacy is the knowledge one has about the earth’s water sources: how they are 

used and how to use them (Alberta Water Council, 2016, p. 6). The water scarcity issues facing 

the planet require serious attention (Sadler, Nguyen, & Lankford, 2017, p. 1), but the lack of 

knowledge around even basic watershed dynamics and water movement affects what people 

might do, or think they can do, to improve watershed health (Hawke, 2012; Mobley, 2016). 

Environmental education has been shown to have a positive effect on attitudes and actions 

towards the environment (Corner & Randall, 2011; Kennedy, Beckley, McFarlane, & Nadeau, 

2009; Lieflander, Fröhlich, Bogner, & Schultz, 2013; Sandford, 2007); therefore “promoting 

students’ understanding of water should be a specific focus of education” (Sadler et al., 2017, p. 

1). Watershed education seeks to “increase residents’ awareness of the relationship between their 

everyday behaviours, water quality and quantity, and stormwater management” (Mobley, 2016, 

p. 1149). Connecting residents’ actions to the consequences in the watershed increases water 

literacy and helps to inform effective behaviour change. Unfortunately, the average North 

American student is taught very little about the complex and systematic nature of water cycles 

(Sadler et al., 2017, p. 2). Instead, an atomistic view of water is taught in schools which is in 

keeping with the linear modes of thinking prevalent in Western society (Bowers, 2001a, p. 88; 

Senge, 2006, p. 73).  
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Curriculum guided lessons in schools are often less concerned with water itself and more 

interested in using water as a means of illustrating concepts, such as density or solubility (Sadler 

et al., 2017, p. 6). This does not emphasize the relationship humans have with water or the way 

water moves in and out of watersheds. Connecting people so that they understand how their 

everyday behaviours impact the water system is important for water literacy (Mobley, 2016, p. 

1149) but this cannot be achieved if people do not understand how surface water and ground 

water flow (Sadler et al., 2017, pp. 7–8). This can be a challenge when considering the way in 

which impacts on water are often less visible or even invisible to the average citizen. Pollutants 

in water tend to either sink, combine with water molecules and change, or flow downstream and 

out of sight (Biksey & Gross, 2001; González-Mariño, Quintana, Rodríguez, & Cela, 2011; Hill, 

2000). Also challenging is that much of the pollution that ends up in watersheds is not 

intentionally dumped there but comes from “nonpoint pollution” (Mobley, 2016, p. 1150), often 

in the form of fertilizer runoff, sediments, erosion, and oil and grease from transportation 

(Mobley, 2016). This is in contrast with waste literacy where the problems and their solutions 

tend to be more visible (Gould, Ardoin, Biggar, Cravens, & Wojcik, 2016, p. 269). Watershed 

education often works with results and impacts that are intangible (Covitt, Gunckel, & Anderson, 

2009, p. 38; Gould et al., 2016; Kollmuss & Agyeman, 2002) meaning people may never know 

for certain how their actions affect the environment. But this only highlights why educating on 

the complexities of water systems and increasing water literacy is so important (Covitt et al., 

2009). Without constant reminders that human actions have significant impacts on the water 

systems, not only within a single region but downstream as well, it is easy to forget or ignore 

what seems invisible. 
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 In Alberta. 

 The governing bodies of the regions in this study do appear to understand that action is 

needed if we are to continue to have clean water. There are many initiatives being taken on by 

municipalities with the purpose of public awareness. The City of Calgary has made many efforts 

to engage citizens with advertisements or media segments to increase water literacy (CTV, 2012; 

The City of Calgary, n.d., 2017a, 2017c). The City of Edmonton also has a number of water 

conservation programs and engagement techniques for increasing water-use consciousness 

(Edmonton, 2010; “Epcor gold bar waste water treatment plant site tour,” 2016; The City of 

Edmonton, 2017a). Smaller municipalities have also found ways to keep citizens informed about 

their water and sewage. For example, the City of Medicine Hat shares easy to access and 

important information about caring for drains and sewers on their web page (The City of 

Medicine Hat, 2017).  

Non-government agencies also aim to engage citizens in watershed information. The 

North Saskatchewan Watershed Alliance’s Facebook page has regular updates and educational 

information about the watershed (North Saskatchewan Watershed Alliance, n.d.). Other groups 

with a strong social media presence on Facebook are the Elbow River Watershed Partnership, the 

Red Deer River Watershed Alliance, and the Battle River Watershed Alliance. The Watershed 

Planning and Advisory Council (WPACs) in Alberta is an active group of watershed alliances 

creating and executing various education and information mandates around watersheds in the 

Province (“Watershed Planning and Advisory Councils,” 2013).  

More recently, the Alberta Water Council, a not-for-profit multi-stakeholder partnership 

that monitors and stewards the Alberta Government’s plan to ensure that Alberta’s changing 

water needs are met with a plan that includes a healthy ecosystem (Alberta Water Council, n.d.), 
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created a document setting out recommendations to support water programs and increase water 

literacy in the Province (Alberta Water Council, 2016). It outlined recommendations for ways to 

increase water literacy such as pinpointing areas where water education is already being 

addressed; looking at ways the Alberta Government can partner with programs to help improve 

water literacy in existing water education resources and/or create new resources for water 

literacy; looking at best practices for assessing and distributing funding for water literacy 

programs; and highlighting gaps in water literacy (Alberta Water Council, 2016). Though much 

of the information is set against a linear “water literacy ladder,” an outline of five steps learners 

must take to become water literate (Alberta Water Council, 2016, p. 10), which is in keeping 

with a western view of learning (Bowers, 2001a), overall the document supports the idea that all 

Albertans need significantly greater water literacy. Water is used by everyone; it affects and is 

affected by everyone, regardless of their knowledge level or interest. It is important that we 

increase water literacy within our societies so we understand that we too are a part of these 

systems (Folke et al., 2011, p. 720). 

Language and Metaphor: Constructs of Collective Thoughts, Stories, and Identity 

Language and metaphors communicate worldviews.  

Metaphor is a tool humans use to understand their place in the world (Marshall, 2014, p. 

105). They are often used as “common sense expressions” (Verhagen, 2008, p. 2) that we take 

for granted as truths, and that shape our realities (Lancor, 2014, p. 1247). Humans live in 

language. With the help of metaphors, language communicates ideas and highlights what is 

important and what is not—what is “in and out of focus” (Bowers, 2001b, p. 143). Metaphors are 

not merely thoughts deeply ingrained in a society’s way of being but are the actual processes 

people of a society think with (Bowers, 2001a, p. 93). Metaphors are used to make connections 
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in language; they are “one of the most important tools for understanding what we cannot 

comprehend totally” (Lakoff & Johnson, 1980, p. 193). As a powerful conceptual model and 

“one of our primary means of conceptualizing the world” (Verhagen, 2008, pp. 1–2), educators 

use metaphor to bridge the gap between prior knowledge, concepts, and experiences with new 

ideas and information (Botha, 2009, p. 432; Verhagen, 2008). Metaphors have the ability to 

“merge the real with the imaginative” (Professor R. Harrison, personal communication, February 

29, 2016). They can “cross the borders between the spontaneous and the scientific, between the 

intuitive and the formal” and connect concepts from different domains in society (Sfard, 1998, p. 

4). People may believe they are simply relaying unbiased information about a scientific 

discovery, the way a new mechanism functions, or how an industry works, but connections we 

make through metaphors of engineering, progress, and economy, to name a few, shape how we 

view this information.  

Concepts and categories: Informing communication.  

We utilize already existing materials, symbols, and social concepts from our environment 

to categorize or understand other ideas (Amin et al., 2015, p. 747). We use these existing 

categories to simplify complex issues so that more people will understand and thus can engage in 

discussions on the topic (Thibodeau & Boroditsky, 2013, p. 1). Using existing concepts allows us 

to make quicker decisions about what something means or how it should be used. For example, 

similar conceptual metaphors are used when talking about water or energy. The similarities 

attributed to water and energy makes for accepted, quick cross-analysis of how we use each. 

Like energy, water is viewed as always available (Lancor, 2014, p. 1247). Both change forms, 

literally and metaphorically. Literally, energy can be potential or kinetic (Lancor, 2014, p. 1259). 

Literally, water can take the form of a solid, liquid, or gas. Energy is understood to never be 
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created nor destroyed. This idea transfers onto the image of the water cycle taught in schools, 

where water cycles from one state to another, or one location to another, waiting to be used 

(Lancor, 2014, pp. 1256–1259; Linton, 2010, p. 105). But the concept of neither being created 

nor destroyed simplifies these processes. The reality is, useable energy is used and converted into 

unusable energy (Lancor, 2014, p. 1258); likewise, water does not simply cycle back to the exact 

place it was removed from (Linton, 2010, pp. 105–106). Connecting these metaphors without 

looking at them critically has the potential to maintain misleading concepts. 

Metaphors, Facts, and Education 

Through metaphor and story, we create the narratives that are passed on to the next 

generation (Gronhoj & Thogersen, 2012, p. 293; McKeon, 2012, p. 133), informing what they 

know to be ‘true.’ But what is passed on is not always conscious. The anthropocentric worldview 

dominating Alberta’s culture heavily influences the way Albertan’s think about resources. 

Metaphors provide a framework for interpreting language and concepts (Lancor, 2014, p. 1248). 

In the western cultural framework, root metaphors—“cultural assumptions that are encoded in 

the modern language process. . . that frame the process of analogic thinking” (Bowers, 2001a, p. 

88)—set 

“deep cultural assumptions [that] include change as the expression of a linear form of 

progress, the individual as the basic social unit and source of ideas and moral judgments, 

a human-centered view of the world (anthropocentrism), technology as a culturally 

neutral tool, . . . and, increasingly, that cultural changes can best be understood as part of 

the evolutionary process of natural selection” (Bowers, 2001a, p. 88).  

Separating humans from nature and believing that cultural processes are natural, creates a space 

where questions around how we use the land for economic growth are considered much more 
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often than questions about if we should use the land for the economy (Trono & Boschman, 2014, 

pp. 6–8). If these processes are natural then why ask about the long-term effects that go beyond 

financial gain. Underlying metaphors drive us individually and societally, creating values and 

beliefs we hold strong to. 

 These metaphors affect us unconsciously; however, educators may also intentionally use 

metaphors to aid in learning and to help with retention or clarification of information (Low, 

2008, p. 213). Pedagogically, metaphors can bridge the assumptions of students (possibly due to 

root metaphors and ‘facts’) and what is intended to be taught (Botha, 2009, p. 435). Metaphors 

help educators connect theories or new information by "tailor[ing] teaching to individual needs" 

(Low, 2008, p. 216). For example, science is often used in water literacy education (Sadler et al., 

2017) but the scientific language is not necessarily known to all learners, especially if one is 

teaching younger students complex concepts. Metaphors can aid educators in accommodating 

this language into the "casual structure of the world" (Botha, 2009, p. 436). With the help of 

already existing social concepts and frames, educators are able to communicate with a broad 

group of learners (Amin et al., 2015, p. 747; Lakoff & Johnson, 1980, p. 3; Sfard, 1998). For 

example, a river is a stream of surface water flowing towards a lake or ocean. The frame of the 

river often includes insects, beavers, trees, and humans, to name a few. Knowing the frame of the 

river we can conceptualize what it means for the river to be healthy (another frame), thus 

creating a conceptual system or a conceptual metaphor (Lakoff & Johnson, 1980, pp. 3–5). When 

we say, “the river is unhealthy” it evokes images of what the river should be and, without going 

into complex science data, we understand that something about the river is not right.  
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Stories 

Humans are storytelling organisms (Connelly & Clandinin, 1990, p. 2; Parsons, 2000, p. 

6). Stories help create identity and ground us to our place. Stories are constructed and understood 

through language and language is a machine—to borrow from the western mechanistic 

metaphors—that constructs our thinking and thus our perceptions (Ison, 2010a p. 6; Lancor, 

2014, p. 1247). Like metaphor, stories are a means by which humans make sense of their world 

and are completely entwined within the fabric of human existence (Marshall, 2014, p. 105; 

McKeon, 2012, p. 137; Parsons, 2000, p. 6). Stories offer relationships between teller and 

listener as well as listener, teller, and tale (Parsons, 2000, pp. 6–7). Also, like metaphor, story is 

a “means by which the emotional brain makes sense of the information collected by the rational 

brain” (Marshall, 2014, p. 105). This can be a double-edged sword for educators trying to create 

behaviour change. We can use information in our stories, but once our stories are formed it is 

hard to change the emotional connection that tells us they are true (Marshall, 2014, pp. 106–

107). Information may come in the form of data, but stories inform what one believes about that 

data (Marshall, 2014, p. 105).  

Experiences of the same event will be different for different people or groups of people 

and thus result in different stories. It is easy to disconnect ourselves from what is happening in 

our watershed when our stories are not connected as watershed stories. For example, facts and 

figures tell us about water resource management plans and the water levels throughout a year, 

but this knowledge does not always match our experience, such as tap water flowing at the same 

rate all year long. As illustrated in figure 1, the average precipitation in Alberta between 1971 

and 2000 was between low and medium, with a few exceptions (Alberta Agriculture and 

Forestry, 2017; also see Alberta Environment and Parks, 2016). Through charts and graphs, 
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science shows us just how scarce Alberta water is; however, easy to access and unrestricted tap 

water or unrestricted river and lake access results in a story of un-interrupted convenience.  

 

Figure 1.  

Average annual precipitation in Alberta from 1971-2000. The majority of Alberta is 

below 500-550 mm of precipitation while much of the study area sees 450-500 mm and 

lower on average. This chart does not include some of the more recent, below average, 

dry years. Reprinted from  Annual total precipitation 1961 to 2000 by The Government 

of Alberta. 2003-2017, Retrieved from 

http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/sag6434/$FILE/onl_s_1_tw

p_annual_normals_19712000.gif 

Root metaphors in our stories. 

Stories include the things we sense growing up—things we know because we know them 

and can only know them because that is what we know (Fleck, 1979, p. 22). It is important to 

http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/sag6434/$FILE/onl_s_1_twp_annual_normals_19712000.gif
http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/sag6434/$FILE/onl_s_1_twp_annual_normals_19712000.gif
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step back and question the roots of the stories we take for granted. The western root metaphors of 

advanced civilization and progressive development are deeply engrained in the culture of water 

management and encourage the view that solutions to our water problems can always be 

engineered. The use of metaphors such as “water management” or “water resource” frames our 

perspectives on what water is (Bowers, 2001b, p. 142).  

The Role of Education: Formal and Informal Ways We Come to Know 

Stories can enhance teaching in environmental education. McKeon (2012) argues that 

“failures of environmental education…are not failures of practice, but of vision or story” (p, 

132). Western science, including procedures such as water testing, is often used to illustrate what 

is happening in the environment (Sadler et al., 2017), but story is how emotional connections 

might be made of this information. Stories allow educators to talk about key concepts or 

observations from a different perspective (Parsons, 2000, p. 7), offering a richer analysis of the 

information. Educators must keep in mind their target audience’s “knowledge, values, and 

context” before providing information, or the results may not be as effective for communicating 

or creating desired behaviour changes (Kennedy et al., 2009, p. 154). In some cases, new 

knowledge that educators want to pass on, such as links between endocrine disruptors and fish 

(Leatherland, 2010, pp. 120, 137), may not be received because the science behind the 

explanation may be beyond the audience’s grasp (Kennedy et al., 2009, p. 154). Or information 

may seem contradictory to what a community has been told and possibly doing, such as 

incineration versus land-filling of waste (Kennedy et al., 2009, p. 154). Knowing one’s audience 

better prepares educators for successful communication (Dilling & Moser, 2007, p. 687). 

Knowing what stories inform the social understandings of a group supports successful education.  
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Recycling is an example of where education and social influence have combined to create 

normative residential recycling in many cities in North America (Carlson, 2001, p. 1232; Gould 

et al., 2016). Over time, education programs, community social marketing campaigns, and 

government mandates to support recycling have resulted in an action that people do even if they 

do not fully engage with why they do it (Carlson, 2001, p. 1236; Gould et al., 2016, p. 276; 

McKenzie-Mohr, n.d.). 

Studies have also shown that “children can actively influence their parents’ values, 

attitudes, and decisions” (Ballantyne, Fien, & Packer, 2000, p. 9). One study regarding an 

endangered parrot species in Costa Rica concluded that information taught to children can 

influence the knowledge of the adults in a community (Vaughan, Gack, Solorazano, & Ray, 

2003). Another study conducted on 284 students across six multi-day environmental programs 

showed similar results (Ballantyne et al., 2000), and studies involving waste and recycling have 

seen correlations between children’s learning and parents cooperation, especially in homes of 

immigrants (Gould et al., 2016, p. 275). 

Hidden curriculum. 

 Educators often have multiple goals when they teach groups of people, many of which 

are intended lessons. But there are also messages that are not official learning objectives 

(Margolis, Soldatenko, Acker, & Gair, 2001, pp. 4–5). This hidden curriculum is embedded in 

the discourse and can be a way of socializing students (Gair & Mullins, 2002, pp. 23, 31–32; 

Margolis et al., 2001, p. 7). Other hidden curriculum components include the setting a 

class/program is conducted in, language used in the class/program, and the influence or 

modelling of the educator (Gair & Mullins, 2002, pp. 29–30; Margolis et al., 2001, p. 7). Root 
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metaphors and stories can contribute to this hidden curriculum as embedded pieces of a society’s 

norms.  

 Environmental education programs can use metaphors to subtly re-shape perceptions 

around water and the modern issues we are having with water. As Thibodeau and Boroditshy 

(2013) state, “metaphorical frames can play a powerful role in reasoning because they implicitly 

instantiate a representation of the problem in a way that steers us to a particular solution” (p. 6). 

Emotional responses create bigger impacts than information or value statements about the 

environment, and are a goal for environmental educators (Kudryavtsev, Stedman, & Krasny, 

2012, p. 233). Appealing to emotions while delivering information on water systems, can 

increase the impact of the program (Lakoff, 2010, p. 72). Emotions are part of rational thoughts 

and inform our values, beliefs, and attitudes about the environment (Kollmuss & Agyeman, 

2002, p. 254; Lakoff, 2010, p. 72). Framing water in terms of “life source” instead of “resource” 

at the beginning of environmental education programming, and then repeating the new 

metaphor(s) while discussing the information and facts may increase the potential for 

connection.  

Sense of Place 

Place-based theory examines the role a sense of place—a meaningful location to someone 

or to a group that is rooted in emotional, social, and thought experiences (Cresswell, 2004, p. 6-

7; Stedman, 2002, p. 562-563)—has on how we feel about and behave towards a certain space or 

area. Our experiences from birth influence how we see the world around us and thus our sense of 

place, but, like metaphor and story, this is reciprocal where we also make meaning in the world 

through our sense of place (Cresswell, 2004, p. 12; Dale, 2001, p. 14). Place can have negative or 
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positive associations depending on the experience or story (Kudryavtsev, Stedman, & Krasny, 

2012, p. 231).  

Educators and the creation of place. 

Place-based education is “part of a broader social movement of localism that is a response 

to the negative effects on local communities perpetuated by economic globalization” (McKeon, 

2012, p. 141). It can include connection to natural and built environments (Kudryavtsev et al., 

2012, p. 240). Place-based education creates experiences in one’s community that teach students 

how to live in their place (McKeon, 2012, p. 141). Whether an educator’s primary goal is place 

attachment or not, once created, it can elicit feelings of stewardship and care in students. 

Environmental educators can create place through “experiential and instructional” (Kudryavtsev 

et al., 2012, p. 239) approaches. The instructional approach creates meaning through storytelling, 

lectures, books, movies, and other media while maintaining a place for student participation, 

such as students telling their own stories of places that hold meaning for them (Kudryavtsev et 

al., 2012, p. 239). Through language, what was once taken for granted as just a space to visit or 

to play in, may become visible as a place with history, meaning, and attachment (Tuan, 1991, p. 

685). This may be meaning associated with the larger society or meaning confined to a family or 

small group of people—both are significant when creating place.  

Encouraging Behaviour Change 

Many of our environmental issues are “rooted in human behaviour” (Steg & Vlek, 2009, 

p. 309) meaning a change in behaviour is necessary if we are to address these issues. But there 

are many different ways behaviour change can be encouraged, as well as many factors that can 

affect whether behaviour change will happen (Biel & Thogersen, 2007; Corner & Randall, 2011; 

Kennedy et al., 2009; Steg & Vlek, 2009). One of the obstacles advocates for behaviour change 
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run into is a complex system where behaviours are entwined with root metaphors that inform 

experiences and language, that then inform how we communicate those experiences, creating the 

base of our social structures, which themselves are informed by a long history of 

anthropocentrism, which have deeply influenced our root metaphors (Bowers, 2001b; Jensen & 

Schnack, 2006; Moser & Dilling, 2007; Verhagen, 2008). Of particular interest within the 

current study are methods used in educational realms that engage people in understanding that 

their actions are not single actions, but cumulative with the actions and habits not only of their 

town or city, but of the province and even the country (Folke et al., 2011, p. 720).   

Education programs that aim to change behaviours are up against accepted social 

paradigms that are supported through our stories and metaphors (Dale, 2001, p. 15). These 

engrained mental models “shape how we act” (Senge, 2006, p. 164). Dominant paradigms 

influence every facet of how a society operates and are embedded in the current worldview 

(Dale, 2001, p. 18). The development of new behaviours requires new ideas to be introduced and 

reinforced into the existing system by both sharing information and creating connections to the 

environment (Kollmuss & Agyeman, 2002; Kudryavtsev et al., 2012; Steg & Vlek, 2009). Habits 

change when context changes; it is not enough to tell people to do something different than they 

have been already been doing (Steg & Vlek, 2009, p. 311). Change is part of a complex system 

that happens unconsciously and consciously through multiple factors that both affect us and that 

we affect. Changes in adaptive cycles, such as social systems and environmental systems, are 

well represented in the concept of Panarchy, an idea modeled by a figure eight image used to 

“describe the ways in which complex systems of people and nature are dynamically organized 

and structured across scales of space and time” (Allen, Angeler, Garmestani, Gunderson, & 

Holling, 2014). Behaviours and attitudes inform each other within a cyclical patter of influence 
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until something happens to shift part of the cycle causing a reorganization of the systems (see 

Figure 2).   

 

Figure 2.   

Panarchy influence on behaviour and behaviour change. This diagram was created 

to illustrate how behaviours reinforce social norms which reinforce rules which 

reinforce behaviours. When something happens to shift thoughts or change social 

rules, these patterns are reorganized. New behaviours often follow after a social 

shift from what was normal before into a new normal. Created by the Crystal 

Mackenzie. 

Daily communication that happens with children, peers, news outlets, government bodies, 

etc., shapes our lives and informs what is normal (McKeon, 2012, p. 133; Parsons, 2000, p. 7; 

Priest, 2016, pp. 164–165). We have seen that educating children can help them to influence 

behaviours in their homes, but we cannot ignore that a child’s first experiences with 

environmental behaviours are of those mimicked in their homes (Gronhoj & Thogersen, 2012, 

pp. 294, 300; Okada et al., 2002, pp. 101–102, 104). For example, children learn about recycling 

by seeing it done and then engage with the action because it is normal behaviour (Gould et al., 
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2016). On the other hand, if a parent leaves the tap running as they wash the dishes or brush their 

teeth, they are sharing with their child that this behaviour is acceptable without saying anything.  

Water in Alberta is wrapped up in a history of western, anthropocentric thought; 

environmental educators focused on climate change are up against these same historical 

underpinnings. Many behaviours that contribute to climate change are normalized behaviours 

that we have always done, possibly since childhood (Dale, 2001; Steg & Vlek, 2009). For 

example, using cars to travel within local areas is common in many cities despite there being 

other options such as walking, cycling, or taking transit. A person may not realize that the bike 

path near their home runs past their place of employment or that the nearest bus takes them 

directly to school. In both cases, these alternative transportation choices may also reduce travel 

costs. Helping people realize that there are options to their behaviours is important.  

It is “widely acknowledged that confronting the challenge of anthropogenic climate 

change will require significant social changes” (Corner & Randall, 2011, p. 1005). Changes in 

behaviour around the river systems of a region are no different, but as in all environmental 

behaviour changes, one must understand their options in order to feel empowered to use them 

(Biel & Thogersen, 2007, p. 103). Education involving children is especially prudent when we 

consider their potential influences in their homes. In addition, when children know what pro-

environmental behaviours exist, they feel less helpless acting on them into adulthood (Corner & 

Randall, 2011, p. 1012). 

Social examples, especially ones supported in the home, have a significant effect on 

behaviour (Kennedy et al., 2009, p. 154; Kollmuss & Agyeman, 2002, pp. 242, 251). Current 

systems were created by humans and they can be replaced with new systems (Honadle, 1999, pp. 

98–99). Folke et al. (2011) call for a human reconnection to the biosphere by challenging the 
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“current perspectives and worldviews [that] mentally disconnect human progress and economic 

growth from the biosphere” (p. 720). Connecting local actions, such as recreational waterpark 

use or collecting water in rain barrels, to the effects these actions have on the local and regional 

water systems highlights how human action and natural systems are linked to each other. By 

creating new social behaviours through a change in language, thought processes, and systems 

thinking learning, we move closer to understanding our role in the earth system. 

Experiences and behaviour change. 

What we know is informed by our experiences and our experiences are interpreted 

through stories, common metaphors, and actions, shaping what we ‘know’ to be true in our 

worldview (Marshall, 2014; Niebert, Marsch, & Treagust, 2012;). The most meaningful 

experiences are bodily experiences (Amin et al., 2015, p. 746; Lakoff, 1987, p. 206; Niebert et 

al., 2012, p. 852), or, in other words, tangible experiences (Thomashow, 2002, p. 74). From this, 

we might infer that, as noted by Hinds and Sparks (2008), more experiences in natural settings, 

where one sees first-hand how water quality can change as a result of human actions, will 

contribute to the way people conceptualize their responsibilities to the river eco-system, and thus 

have an impact on how they behave (also see Ballantyne et al., 2000; Lieflander et al., 2013). 

Systems Thinking 

Systems are “a set of things—people, cells, molecules, or whatever—interconnected in 

such a way that they produce their own pattern of behavior over time” (Meadows, 2008, p. 2). 

Systems thinking looks at these interconnected relationships and makes connections between the 

systems at play (Bunnell & Sonntag, 2000; Flotemersch et al., 2016; Ison, 2010a; Meadows, 

2008). Metaphor, language, conceptual systems, and sense of place are part of our embodied 

experiences that are central to what we know as normal or true (Lakoff, 1987, p. xiv). Systems 
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thinking can help us see these truths as a part of a worldview that exists simultaneously with 

other worldviews, all of which have differing effects on both the social systems and the natural 

systems we experience. The “underlying worldview is extremely intuitive” (Senge, 2006, p. 7) in 

systems thinking, and children are natural systems thinkers. Children are very competent at 

learning systems thinking skills much faster than what is often expected (Senge, 2006, p. 361). In 

addition, adults who do not naturally engage in systems thinking can be re-taught (Senge, 2006, 

p. 73). 

Gestalt. 

Unlike the “mechanick philosophy” of the 17
th

 century, which encouraged an atomistic 

view of social ethics and reduced the whole to its parts (Dale, 2001;Verhagen, 2008), a systems 

understanding of society recognizes the gestalt properties—gestalt being the idea that the whole 

is greater than the sum of parts, where the parts get defined based on their relation to the whole 

(Hollway & Jefferson, 2008, p. 306; Lakoff, 1987, p. xiv). Thoughts have gestalt properties, not 

atomistic ones in that thoughts are both a product and a creator of our conceptual systems. We 

understand concepts through language but concepts also affect language, and thus thoughts 

(Lakoff & Johnson, 1980, pp. 3, 7). Experiences give us context to understand these concepts, as 

in the conceptual metaphor we saw earlier of the healthy river. We must first understand the 

concept of health and the difference between good and bad health. We then must understand at 

least some of the parts that make a river more than just water running across land. These 

multidimensional categories that arise from our experiences are the basis for experiential gestalt 

(Lakoff & Johnson, 1980, pp. 81–82). If environmental factors change the fish population in one 

part of the river, positively or negatively, understanding the gestalt of the river means that the 

effects of the environment on the fish are not a surprise and may even be predicted. By 
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understanding the effects of experiential gestalt, we are able to better understand the effects of 

what we do and experience on a grander scale (Lakoff & Johnson, 1980, pp. 69–70). The parts 

are not separate entities that can be controlled or manipulated without affecting the other parts. 

Gestalt recognizes that there is a cyclical pattern of influence on multiple parts of the system. 

This contributes to systems thinking. 

Systems and the unintended consequences of our decisions. 

Without intent or malice, policies created in one region can have major effects on local 

policies of another region (Honadle, 1999, pp. 98–99; Ison, 2010a, pp. 29–31). Waterways may 

flow through land owned by private citizens or government bodies, but they are not confined to 

private or public boundaries. The key point with water is the movement; water flows and takes 

deposits from fertilizers, cleaning chemicals, and leaky garbage dumps with it (“Erosion & 

sedimentation,” 2016, “Ground water contamination,” 2010). It moves what we do in our private 

yards, farms, and work sites, into the river systems. Alternatively, finding ways to cage water by 

removing it or diverting it also influences the greater systems. When the flow of water is 

disrupted and less moves downstream, it has negative consequences to the ecosystems relying on 

that downstream flow to survive.  

Humans can affect ecosystem processes, but they cannot fully control natural systems 

(Flotemersch et al., 2016, p. 1658). When decisions are made in one area, such as construction to 

dam a river or building flood walls, the effects of these decisions will be experienced in other 

locations. Systems thinking helps decision makers contend with the consequences of their 

choices (Flotemersch et al., 2016, pp. 1660–1661). When the consequences are undesirable, new 

decisions are often introduced. Systems thinking techniques help us to understand where the 

connections between policies and consequences are and prepare us for what may happen—
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because something will happen (Bunnell & Sonntag, 2000, pp. 7–8). Solving one problem 

without thought for the reverberating effects the solution may have on another area downstream 

will only seek to shift that, or another problem onto somewhere else and shifting problems is not 

really a solution (Senge, 2006, pp. 57–58). Using systems thinking, we can reduce the number of 

unintended consequences from our decisions.  

As a conceptual framework. 

As the conceptual framework for this study, systems thinking can be used to see patterns 

and connections. Systems thinking is also an appropriate conceptual framework for watershed 

education. A systems thinking framework emphasizes the ways in which systems are 

interdependent. The complex ways that watersheds function, both as natural systems and as 

pieces in human social systems, is addressed in a systems thinking approach (Flotemersch et al., 

2016, p. 1655), and these connections are thus emphasized when educators engage in water 

literacy. 

Systems thinking is an important element in environmental work because knowing how 

interconnected systems are is integral for people to take seriously the consequences of their 

actions. It reveals a more in-depth platform for well-rounded and educated decisions (Thornton, 

Peltier, & Perreault, 2004). It also challenges the anthropocentric view that humans are separate 

from the natural world and instead integrates them as participants in it (Flotemersch et al., 2016; 

Senge, 2006, pp. 67, 78). Systems thinking challenges the idea that we know what we know 

because that is just the way things are, and encourages us to recognize that some systems are 

socially created, some are part of the natural world, but all of them influence us and are 

influenced by us (Bunnell & Sonntag, 2000).  
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Research Methodology and Design 

Qualitative Analysis 

The purpose of this study was to look at ways different organizations increased water 

literacy. It was not a study to measure successful outcomes but a look at how organizations 

connect to people despite the variables that exist in society. Qualitative analysis leaves room for 

discussing these variables and acknowledging why they might exist or be necessary. Watershed 

education is inherently embedded within the particular landscape in which a program operates; 

therefore, a qualitative social research approach was used for the interviews and the analysis, 

specifically a social constructionist research approach (Robson, 2011, pp. 19, 24, 151). 

Qualitative analysis focuses on verbal accounts from interviewees and the language they use. 

The qualitative researcher is concerned with what research subjects mean by the language they 

use (Robson, 2011, p. 19). Social constructionist research emphasizes a participant’s social 

context, recognizing that meaning does not exist on its own but is “constructed by human beings 

as they interact and engage in interpretation” (Robson, 2011, pp. 17, 24). It explores meaning 

within the explanations of the research participants (Ritchie, Lewis, Nicholls, & Ormston, 2014, 

p. 18). 

 Qualitative research focuses on experiences and the unique qualities that come together 

to create an experience (Ritchie, Lewis, Nicholls, & Ormston, 2014, p. 4). When two different 

experiences are seemingly similar in many ways, the use of qualitative analysis and narrative 

studies allows space for the unique properties of each of these experiences to hold value and 

have truth within the social and physiological context of the research (Connelly & Clandinin, 

1990, p. 3). Qualitative analysis takes seriously the ontological and epistemological relationship 

between research participants (interviewees) and the research subject matter (Ritchie et al., 2014, 
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p. 4). Qualitative research helps to analyze what makes the programs unique (Ritchie et al., 2014, 

p. 33). It also contextualizes the experience of the research participant (Ritchie et al., 2014, pp. 

31–32). 

Research Methods 

Interviewees were recruited using expert sampling and snowball sampling (Changing 

Minds.org, n.d.; Robson, 2011, p. 275). Expert sampling is used when “research requires 

assessment or opinions of people with a relatively high level of skill or knowledge” (Ritchie et 

al., 2014, pp. 113–114). In the context of this study, the expertise focused on the experiences and 

the unique knowledge educators possessed about their programs and the participants that attend 

the programs. Snowball sampling uses the already existing interview pool to help identify other 

people who fall within the research parameters (Robson, 2011, p. 275). 

Smaller sample sizes are often used in qualitative research because the qualitative 

researcher is concerned with in-depth, detailed characteristics of the research matter versus 

statistical relevance (Ritchie et al., 2014, p. 113; Robson, 2011, p. 19). The pool of 

environmental education groups with a river-focused program was small. This means that 

although the interviews for this study shared details about the organizations’ operations, the 

results cannot claim to be generalizations of all possible river-based environmental education 

programs in Alberta nor for other similar programs beyond Alberta’s borders. For the purpose of 

this study, Alberta was sectioned into watersheds and connections to larger river ways. This 

information was the used when contacting organizations to prevent a concentration of contacts in 

a small area while ignoring other watersheds. Ten organizations within the study area were 

contacted. Of these ten, seven responded. Of the seven, five fit the criteria and had someone who 

was willing and able to participate. 
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External factors. 

Originally, this study was to include all parts of Alberta; however, this was changed to 

focus on the central and southern parts during participant recruitment. Severe wildfires in the 

Northern regions affected the availability of staff resources and organizations in those regions.   

Research Interviewees  

The participating organizations all had long running environmental education programs 

in operation. A couple were dedicated to the health of a specific river while the other three 

discussed waterways within a broader watershed education mandate. The questions in the 

interviews focused specifically on the education of waterways in the programs with an 

understanding that watershed education was also important. Specific programming within the 

organizations that focuses on waterways ranged from 1 to 22 years in operation.  

Based on the preferences indicated by the interviewee during the consent process two of 

the individuals have been identified: Marty Drut and Cal Kullman. The others have been given 

pseudonyms. Pseudonyms are Sarah, Selina, and Tegan. Based on the specific roles of 

individuals in their organizations, those with pseudonyms may be identifiable to other 

individuals with some knowledge of the programs discussed. The interviewees were made aware 

of this risk during the consent process. Each of the organizations have given permission to be 

identified and have given explicit approval of the program descriptions. 

Data Collection 

The interviews were recorded on a digital voice recorder. In order to best gather the 

information required for this study a semi-structured interview technique was used (Robson, 

2011, p. 280). In keeping with the semi-structured approach, all interviewees were asked the 

same basic set of questions (see Appendix); there were also additional questions that arose from 
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the content of each interview. This helped to keep the interviews focused on the research at hand 

while also allowing space to explore new information that emerged from the conversation.  

Interviews. 

 The interviews took between 50 minutes and an hour and a half. Three of the interviews 

were conducted in person, (Cal, Selina, and Tegan). The remaining two (Marty and Sarah) were 

conducted using freely available video conferencing software. There were no connectivity issues 

during the online interviews. Marty was also engaged with a second interview for some 

clarification. Both Selina and Cal answered follow-up emails for clarification.  

Data analysis. 

Voice dictation software was used to transcribe the interviews into a word document. 

MAXQDA, a qualitative data analysis software program, was then used to identify common 

themes, code data, and highlight links between data and research questions. Four techniques 

were used for finding themes: repetition, indigenous typographies or categories, metaphors and 

analogies, and looking at similarities and differences (Robson, 2011, pp. 482–483). Once 

interviews were coded electronically, the transcripts were printed and more extensive themes 

were identified by the researcher and coded by themes and sub-themes. The identified themes 

included elements of systems thinking/impacts/education mandates, program history/sense of 

place/local knowledge, language/metaphors/stories, and program resources/school curriculums.  

Limitations to Research Methodology 

 The interviewees were asked about the specific language, stories, and metaphors that they 

use within the programs they run; however, these tools can often be unconscious, so that the 

interviewees are not aware of the specific choices they make, meaning that they were unable to 

completely reflect on these tools. Focusing on the educator and not the students also created 
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some limitations for the research. The experiences of the program participants are interpreted by 

the educators based on their interactions with participants and pre and post surveys conducted in 

some cases. This meant that the research could not engage deeper with the impacts programs 

might have on the participants. Though each program has some empirical data regarding positive 

outcomes of the program, much of the impacts in relation to the topics of this study was 

anecdotal.   

Assumptions and Biases of the Researcher 

It is important to note that I, as researcher, live in the region I researched. This means that 

I am subject to similar social influences as my interviewees. By bracketing preconceived ideas 

about my research I did, to the best of my knowledge, keep my biases from influencing my 

analysis while not ignoring my own relationship to the work (Tufford & Newman, 2012, p. 81). 

Stories affect how we transmit and receive frames. The frames I was socialized with have the 

potential to influence me regardless of my awareness and intention. It would be irresponsible of 

me to ignore my relationship with the research. I feel water education is important and that my 

province is lacking in its awareness of just how important it is. I am aware that I am engaged 

with preconceived ideas about resource management—both old and new—from my province, 

my family, and my education. 

I bring my own worldviews and philosophical assumptions about the river systems and 

education to my analysis (Baptiste, 2001, p. 6). I, as researcher, am a part of the research. As 

those I interviewed told me their stories, I created stories from their information to make deeper 

connections that may not have been immediately apparent. Baptist (2001) argues that this is what 

makes qualitative research rich in its understandings. The point behind qualitative research is to 
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“help our subjects and readers understand more broadly and deeply their experiences,” not tell 

them something they already know (Baptiste, 2001, p. 13).  

 As I conducted my interviews I was inevitably wrapped up in both verbal language and 

body language. The way humans use language offers a unique window into why they do what 

they do (Robson, 2011, p. 281). Because of this, it was important that I “listen[ed] more than [I 

spoke]” (Robson, 2011, p. 282) so as not to influence the communication. Though qualitative 

research is limited by the experiences of the interviewees, it is also made richer by it. 
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Results and Discussion  

Watershed education is deeply concerned with reconnecting people to the biosphere 

(Brody, 1995). There is a gap between what we know and what we have forgotten through 

urbanized systems of water treatment and delivery. We know water through how we use it: to 

drink for hydration; to clean ourselves and our homes; to power our cities and towns; to play in. 

Continuing to value water only in terms of what humans want and use it for is unsustainable for 

humans and the environment (Linton, 2010). Educators have a big role in creating the awareness 

and changes the environment needs (Dale, 2001, pp. 71–72; Sandford, 2007, p. 105).  

Education helps citizens be aware of their water privileges while also sharing information 

on alternative perspectives and ways of living with water. Language and stories are two 

approaches that education programs use to engage participants in their content. As well, 

encouraging systems thinking is supported and behaviour awareness is increased through the 

execution of these programs in local areas. This is all done by the educators in this project within 

the broader goal of increasing water literacy among their participants. The organizations seek to 

re-connect people with how they live in and know their watersheds and then connect them to 

what this means locally, nationally, and for the biosphere. Local knowledge that also connects to 

a greater system fosters a deeper sense of how interconnected we are (Bunnell & Sonntag, 2000; 

Devine-Wright, 2013; Folke et al., 2011). Each organization in this study works within the 

experiences and social context of their own region and specific groups while also connecting 

their participants to other regions. Though not uniform in their practices, organizations share 

similar mandates in their program goals.  
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Program Descriptions 

 The individuals interviewed were all founders and/or long-term facilitators in the 

organizations they were involved in at the time of the interviews. As such, they were engaged in 

the inner workings of the organization as well as running the education programming. Founders 

and long-term facilitators are engaged with learners on a year to year basis. They have been 

through adaptations of the programs, talked with other programmers and educators, and have a 

general sense of the culture of their region.  

 The programs in this study are located in urban settings resulting in primarily urban 

participants. Though not all programming is executed in urban locations, much of the education 

focus is on the urban experience of water. Due to this, the rural experience has not been 

represented.  

RiverWatch (RW). 

Cal (personal communication, July 19, 2016) is one of the founders and program guides 

of the RiverWatch Institute of Alberta. The program runs in both Calgary and Edmonton. The 

mission statement of the program is “RiverWatch seeks to advance education by organizing and 

delivering programs, projects, science curriculum supplements, field studies, and related tours” 

(Cal). They do this through all-day river raft trips that begin five kilometers upstream of the 

wastewater treatment plant in the area and end five kilometers downstream of the wastewater 

treatment plant. By conducting water quality testing above and below the treatment plant, the 

program meets science curriculum requirements of the Alberta school systems. Cal and two other 

teachers started the program in 1995 shortly after a change was made in the junior high
4
 school 

curriculum that included a unit on Environmental Issues. They wanted to connect their students 

                                                 
4
 Grades 7 to 9 



WATER LITERACY CENTRAL/SOUTHERN ALBERTA  46 

 

 

 

to the river in their city. Cal eventually left his teaching job to run RiverWatch. Although most of 

their clientele are school teachers and students, they do offer programs to the public. 

Red Deer River Watershed Alliance (RDRWA). 

Sarah (personal communication, September 30, 2016) worked for the Red Deer River 

Watershed Alliance. The Alliance focuses on the central Alberta region. Though the organization 

has been engaged in watershed education for 11 years, it launched a new program in 2015 

focused on citizen science and experiential learning on the river systems of the region. This is the 

first time the Red Deer River Watershed Alliance has had a program that takes students to the 

rivers to collect and analyze land and water samples. This new program compliments the existing 

programs the Alliance runs for grades K-12 and postsecondary students. Sarah and two members 

of two other watershed alliances were interested in creating programming that was more specific 

to the rivers of their areas. They pooled their resources and knowledge, learned the Canadian 

protocol for collecting benthic macroinvertebrates
5
 (CABIN), and created this new programming 

for all of them to use. For Sarah, the purpose of the program is to “build stewardship around 

water quality and quantity issues on the Red Deer [river], to engage people in experiential 

learning and get people more engaged in citizen science.” The program focuses on the tributaries 

of the region versus the main stem because Sarah and her partners wanted to encourage people to 

take ownership of the water that flows through their communities. 

Fresh Water Monitoring: A Case Study (FWM). 

Selina (personal communication, July 20, 2016) is part of the Fresh Water Monitoring: A 

Case Study program which is a joint initiative between Alberta Parks (operated by the 

Government of Alberta) and the Elbow River Watershed Partnership. The program focuses on 

                                                 
5
 Benthic Invertebrates are often used to monitor ecosystem health due to their sensitivity to pollution and other 

changes to the environment 
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educating youth about watershed and river health, specifically the health of the river where many 

of its participants get their drinking water from. It seeks to “provide a forum for learning about 

watershed management and the land-water connection” (Elbow River Watershed Partnership, 

2016). The purpose of the programming is to increase awareness about water quality through 

hands on, experiential learning. It also discusses the role Alberta Parks have in contributing to 

healthy watersheds. The programming fulfills requirements of the science curriculum for the 

Alberta school systems. Students and educators travel over land, following the path of the Elbow 

River from Elbow Falls within Kananaskis Country, an hour west of Calgary, to Calgary’s city 

limits. Along the route, they make three stops to test water quality and to discuss observed land 

uses and the potential impacts these uses may have on water quality. 

Green Calgary (GC). 

Tegan (personal communication, November 19, 2016) worked for Green Calgary based 

out of the city of Calgary. The built environment of a city often removes citizens from the natural 

environment. Green Calgary seeks to teach citizens that how they live, work, and play in the city 

has an impact on their environment. The organization runs many community programs that 

support Calgary citizens. The community based programming that educates specifically around 

the rivers focuses on awareness of where Calgary’s water comes from and where it returns to 

after it is used; as well, it highlights and promotes citizen action that encourages a healthy river. 

They run in-class programs for schools, Green Kids (grades K to 6) and Generation Green 

(grades 7 to 12), that support teachers with meeting the Alberta Education curriculum 

requirements. Environmental educators deliver the programming inside school classrooms. The 

program focuses on ways people can reduce their impacts on the environment and promotes 

behaviour change. Green Calgary also has public programs that promote stormwater 
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management and environmental stewardship for all Calgarians. The programming highlights 

how the health of the river is a reflection of the health of the community and shares practical 

ways that citizens can take part in maintaining that health. Tegan described the work the 

organization does as a legacy project for all Calgary residents. 

The Medicine Hat Interpretive Program (MHIP). 

Marty (personal communication, June 14, 2016 & September 8, 2016) works for an 

Interpretive Centre and Nature Reserve in Southern Alberta. The Medicine Hat Interpretive 

Centre is managed by the Society of Grasslands Naturalists (SGN). It is located in Police Point 

Park within the city of Medicine Hat. SGN has a contract with the City to run the park’s Nature 

Centre; they receive about 50% of the annual operating funds for the Interpretive Program 

through this contract. SGN works closely with the City and depends upon the City to maintain 

the park and its infrastructure. The mandate for the Interpretive Program, the educational arm of 

SGN, is to foster appreciation for the natural system through various means such as education 

programs, information displays, and land and river studies. Three ecosystems—prairie, forest, 

and shrub riparian—meet within the park and are a major focus in the education content. Visitors 

to the Centre can participate in programming run by an interpreter or see interpretive displays to 

learn how the river influences these systems, as well as the impacts human actions have on the 

systems and the river. The Centre offers a variety of guided education programs for both 

community members and school groups, including curriculum based programming. In 

combination with ecosystem education, the park incorporates the very rich and long social 

history of the area into some of its programming. 
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Program Operations 

The Fresh Water Monitoring program and the MHIP are both run on a dual set of 

operation standards. Both programs are operated through a partnership between a private 

organization and a government body. The stability this partnership offers does not go unnoticed 

by the facilitators (Marty; Selina). The private operating side of the MHIP is a charity while the 

private operations of the FWM is a non-profit organization (Alberta Parks, n.d.; Medicine Hat 

Interpretive Centre, n.d.). This relationship creates financial stability by opening additional 

channels for funding. For example, the non-profit or charity side can accept donations and grant 

funding that the government partner cannot get. Employees are paid through the private 

organization while the government supplements funding and staff in various ways. On the other 

hand, GC, RW, and RDRWA are all single entity based organizations that rely heavily on 

funding from governments agencies and private sponsorships to run.  

All of the organizations rely on grants and sponsorships to help to supplement the 

budgets each year (Alliance, n.d.; “Elbow river watershed partnership,” n.d., “Green Calgary,” 

2015, “RiverWatch,” 2013; Medicine Hat Interpretive Centre, n.d.). Grants or donations from 

government bodies and private organizations are usually distributed yearly, or in funding cycles, 

and are managed throughout the year. Private donations are also part of the organizations’ 

operating budgets. There is a fee for most of the programs, but it is kept as small as possible so 

that programs remain accessible to a wide range of individuals and groups (Tegan; Cal; Alliance, 

n.d.; “Green Calgary,” 2015; Medicine Hat Interpretive Centre, n.d.).  

Financial Considerations of Programming 

Because of program fees and other potential costs of attending programs, such as travel 

costs and substitute teacher costs for school groups, the ability to engage in programs can be 
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affected by financial opportunities, especially in school programs (Cal; Sarah; Selina; Tegan). 

Both Sarah and Tegan discussed the effects the recent Alberta recession has had on the finances 

of participants. Sponsorships help keep the costs of programming down and in some cases, are 

used to help support students or schools that may need financial assistance. However, these pools 

are usually limited and Tegan mentioned that the subsidy pool at GC was being dipped into by 

more schools than usual. The residents of the Red Deer area, where Sarah works with the 

RDRWA, are the “labourers of the oilfield” (Sarah) and thus experienced many layoffs in this 

recession (Toneguzzi, 2015). Asking parents for money and getting people to say yes to field 

trips has been more difficult recently than in the past.  

These financial concerns raise questions about the RDRWA’s decision to start a new 

program during this time. Despite the downturn, Sarah felt that the program was still “important 

because we’ve been so wealthy for so long in this province that we always felt that there was a 

cash fix for everything and I think that people are starting to realize that there isn’t a cash fix for 

everything, that we all have to start being conscious of the world around us.” This example 

illustrates how important the programmers feel their programs are for connecting their 

participants to the local and global contexts. The environment does not know if we are wealthy 

or not, but reacts to our actions either way. It does not take a break from supporting everything 

that relies on it, nor do humans stop using it, in a recession. Education in a time when people’s 

priorities are shifting financially may help to shape more sustainable options. Many of the 

actions people can take to better their relationship with their watershed include cost saving ideas 

such as reduced water use in homes or homemade cleaning products with natural, already in the 

cupboard, ingredients. Cost saving behaviours have been successful arguments to facilitate 

behaviour change (Corner & Randall, 2011; Steg & Vlek, 2009). Helping to create habits or 
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change knowledge in this context has the opportunity to instill long-term behaviours (Steg & 

Vlek, 2009) that will hopefully continue even when the economy improves. 

Purpose and Goals 

The programs are similar to each other in that they encourage awareness and stewardship 

about an Alberta watershed. The major rivers connected to the watersheds of the programs in this 

study, the South Saskatchewan River (FWM, GC, MHIP, and RDRWA) and the North 

Saskatchewan River (RW), eventually combine to become the Saskatchewan River. As 

expressed in the interviews, the specific purpose of each program is as follows: The Red Deer 

River Watershed Alliance strives to create stewardship around water quality and quantity and to 

take ownership of the water running through their communities (Sarah). RiverWatch seeks to 

advance water education by looking at water quality using the scientific method (Cal). Green 

Calgary’s purpose is to educate, create awareness, and drive action change in the city (Tegan). 

The Fresh Water Monitoring program seeks to promote stewardship of local areas and educate 

youth about watersheds in general and the importance of the Elbow River Watershed to 

Calgarian’s specifically (Selina). The Medicine Hat Interpretive Program’s purpose is to show 

how natural systems work and to get people to understand they have an impact on these systems 

(Marty).  

Though the programs all intend to create behaviour change towards environmental 

stewardship, none of the programs take a strong political or social/economic stance. Nor do the 

programs in this study emphasize doom and gloom narratives, which have been used to try and 

ignite behaviour changes in some environmental education initiatives (Foust & O’Shannon 

Murphy, 2009, p. 153); instead they remain focused on solutions, actions, and critical thinking. 

The organizations run under the premise that when people know what they can do to help stop 
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environmental degradation they are more empowered to act. This approach has been shown to 

increase feelings of agency over environmental issues and decrease feelings of helplessness 

(Brulle, 2010; Corner & Randall, 2011; Lysack, Thibault, & Powell, 2014). The organizations 

have taken on a role similar to what is discussed in Bowers (2001b) and Folke et al. (2011) of 

shifting people’s perspectives and bringing into focus that they are not separate from the 

biosphere. As Tegan put it, “what is healthy for us is generally healthy for our environment and 

when it is not healthy for us it is generally not healthy for other animals . . . and the habitats that 

they call home.” 

Target Audience 

 Though the target audience for the programs is all Albertans, certain conditions make 

reaching particular audiences easier. During the curriculum change that led to the creation of 

RW, one of the “major textbook writers was at the [University of Calgary], an education 

professor, who designed the whole chapter [for the Environmental Sciences unit], which 

included illustrations that just looked like the Bow River 
6
” (Cal). This brought home the 

information students were learning. Since then, water and environmental concerns have been 

increasingly incorporated into the kindergarten to grade 12 science curricula (Alberta Education, 

2017). As a result, the organizations in this study have focused much of their programming on 

teachers and students. By using the curriculum to create programming, organizers have a 

straightforward guideline for program development. This, combined with their expertise, makes 

them a valuable resource for teachers when planning certain subject material.  

Cal and Selina both talked about focusing specifically on the grade 8 Fresh Water 

Ecosystem unit, the grade 9 Environmental Chemistry unit, and the Biology 20 (high school 

                                                 
6
 The Bow River flows from the Bow Glacier past Banff, Canmore, and Calgary continuing south and connecting 

with more rivers to create the South Saskatchewan River. It flows through some of the most populated areas in 

Alberta.  
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subject) Ecosystems and Population Change unit. On the other hand, the Green Calgary 

programs are not directed to a specific school unit but “align directly with Alberta Education’s 

cross-curricular competencies” (“Green Calgary,” 2015). Outside the classroom, GC participates 

in many community initiatives around water literacy, including rain barrel education and sales 

and their green homes and communities initiatives that target both adults and children (“Green 

Calgary,” 2015). The program Sarah helped create for the RDRWA was designed with high 

school students in mind but she also works with college students in the Land and Water Resource 

Program at Old’s College, which is located in the region. The program was designed so that 

stewardship groups could also take part in it (Sarah), expanding participation to outside the 

school systems. 

The Medicine Hat Interpretive Program has more components to their programming than 

the other programs in this study. It runs both curriculum based and community programming; it 

is also a nature park used for recreation and community activities (Marty). Due to the nature of 

the Interpretive Centre, the programs they offer are very diverse and are not always based on the 

river. Programs for schools range from science to social studies and history. The Interpretive 

Centre also receives many grants for monitoring changes on the river banks and river flow. This 

information is displayed in the Interpretive Centre as well as at trade shows and schools in 

southern Alberta and western Saskatchewan for wider community engagement and education 

(Marty). The Centre aims to bring the community together in a natural setting where people can 

learn and explore the ecosystem of their area (Medicine Hat Interpretive Centre, n.d.). 

By including the Alberta Education curriculum in the design of the programs, 

organizations are able to market themselves as a tool to help teachers in a subject matter they 

may not be familiar with. A primary benefit to this marketing tool is that the programs are there 
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to make the teachers lives easier (Cal). As Tegan notes “it is as if [the teachers] are teaching the 

program but they do not have to have the subject matter expertise, they can bring in an expert.” 

Not only does this give students the opportunity to learn from someone whose job it is to 

understand watershed health, but as a secondary benefit for the programs, the teachers become 

part of the audience, along with parents and other supervisors who attend the programs with 

students. Programs are not only able to reach large numbers of children but they are also 

teaching the same environmental information to adults of the region, people who may not have 

engaged in programming had it not been included as a field trip or school based activity. Cal 

calculated about 400 to 600 adults come through RW as chaperones each year, indicating that 

this secondary audience may be significant.  

Water Literacy 

Increasing water literacy, including awareness of the impacts humans have on waterways, 

is best achieved if the impacts are first connected to local issues (Moser & Dilling, 2007, pp. 

687–688). The organizations in this study centre their programming on reconnecting participants 

to their local areas, both land and water, so that they may recognise their own impacts, in hopes 

of changing people’s focus when looking at the watershed and the natural environment around 

them. Being water literate means that Albertans not only recognise human uses of water, such as 

instant tap water, indoor plumbing, local fishing spots, or local beaches/river banks for play, but 

also know that the Province’s water supply is low for much of the year and that the river or lake 

they see may not be as healthy as it appears.  

Increasing water literacy. 

From an anthropocentric view it is difficult to understand that nature can live without 

humans, but humans cannot live without nature (Folke et al., 2011). With so many of our 
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interactions with nature being in the control of humans (e.g., indoor plumbing or water parks) or 

in settings that have been altered by humans (e.g., parks and trails), untouched nature is not the 

average person’s experience. It is not unusual for the concept of modern water to be accepted as 

truth by individuals because the only relationship with water expected by many people is that of 

consistent and uninterrupted accessibility, either for consumption or for recreation. The 

educators each expressed concern that program participants are disconnected from the biosphere. 

The perception that we are separated from nature, and specifically from the river systems, is 

apparent in some of the attitudes the educators encounter during their programs. For example, 

people may know the river as a place to float on or fish in, but do not recognise it as being 

connected to the drains and taps in their homes. Sarah talked specifically about how people want 

to recreate on the river, but do not necessarily know how it supports other aspects of life, such as 

also containing their drinking water. As Tegan discussed, built environments can create a space 

where people know the river exists but do not know how to live with it.  

For the interviewees, water literacy includes improving basic watershed knowledge such 

as: what is the local watershed (Selina), knowing where the rivers come from (the Rocky 

Mountains in the case of all of the rivers relevant to the programs in this study) (Selina; Tegan), 

where the river goes in terms of what communities and water bodies are downstream (Marty; 

Sarah; Selina), and what happens as the water passes through different regions such as the 

impacts pollutants or overuse have on the water (Marty; Sarah; Selina). The programmers do not 

expect their participants to have full ecosystem health knowledge, which takes significantly more 

training than a single outreach experience can offer, but they would like participants to come to 

the programs with some of this basic knowledge so that the programs might take water literacy 

education a step further. Before this can happen though, a basic understanding of the non-linear 
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processes that natural systems (and other systems) are governed by is needed. A holistic way of 

knowing the natural world would need to be supported within our institutions, such as the 

education system, so that non-linear thinking—or systems thinking—processes are a normalized 

method of understanding cause and effect.  

Brody (1995) conducted a survey of water resource managers and educators on what they 

considered essential water literacy for students. The results of this review formed the basis for 

Project WET, an in-depth curriculum resource in the United States with worldwide influences 

(“Project WET: Water education for teachers,” 2016). The programs in this study focused 

primarily on the broader landscape level water concepts, such as water quality and water access. 

In Brody’s study however, these concepts were just one part of the holistic water literacy 

approach to water education which included concepts such as the unique properties of water 

(e.g., high heat capacity) and human relationships with water (e.g., cultural). The difference 

between where the programs from this study focus and the broader education focus of a study 

such as Brody’s (1995) may be attributed to interviewees identifying what they felt were the 

basic water literacy concepts that they want to be part of the participants’ common knowledge, in 

the way that common knowledge is something known by a group without the need for 

explanation (Thomashow, 2002, pp. 74–75). The educators in this study would like to see this 

basic information already understood as part of the cultural or social experience, allowing the 

programs to focus on other concepts like those identified by Brody (also see Covitt et al., 2009 

for their discussion on why basic water science is important for all citizens). Unfortunately, the 

programs are limited to basic information until such time a shift in thinking processes occurs. 
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What basic watershed knowledge do participants have? 

Unfortunately, the interviewees have not found that basic watershed knowledge is 

common among their participants. When talking about where water flows to, Sarah often hears 

people say the Pacific Ocean, because it is the closest ocean to Alberta, and not the Hudson’s 

Bay where both the North Saskatchewan and South Saskatchewan Rivers drain into (Water for 

Life, 2010, p. 12). RiverWatch has had participants who did not know a river ran through the city 

and those who thought the river may run in a circle (Cal), and Selina has had students who did 

not realize water flows downstream. Specific to the human uses of water, Tegan talked about 

pre-program surveys from the school programs indicating that students did not know where their 

tap water comes from. Norms and everyday experiences that shape and regulate societies’ 

knowledge about their world (Biel & Thogersen, 2007; Fehr & Fischbacher, 2004; Ostrom, 

2000) contribute to the misconceptions participants have about water (Alberta Water Council, 

2016, p. 10); the education programs work to change these misconceptions. 

Sometimes what people know about a body of water is actually a story from the past that 

remains even though the reality may have changed. For example, Cal discussed the story of the 

“dirty” North Saskatchewan River that runs through the city of Edmonton. Before the 1960s, this 

section of the river was in very poor condition. As was common practice in cities, and still is in 

many places in North America (Perreaux, 2015; Thompson, 2016), raw sewage and industry 

waste was dumped or carried into the river by runoff from contaminated sites. This caused health 

issues including E. Coli. exposure (Bunner, 2014; Neufeld, 2010, pp. 3–4; Shaw, Mithchell, & 

Anderson, 1994, p. 1; Staples, 2015). Cal has memories from the 1960s when those participating 

in the Sourdough Raft Races, what he called a “parade of homemade boats,” could get (or 

believed they could get) tetanus or diphtheria from the river water. These memories are further 
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enforced by the sandy bottom that contributes to a murky appearance of the river which can be 

mistaken as a sign of it being unhealthy (The City of Edmonton, 2017b). However, the water 

through Edmonton today has vastly improved to where the water in the river is no longer being 

degraded below safe contact standards (Neufeld, 2010; The City of Edmonton, 2012) and many 

people swim and play in the river on a regular basis without harm (Bunner, 2014; Stolte, 2012). 

Despite the improvement, the old stories have created a collective memory of contamination that 

is passed on from adult to child and continues to inform the story of Edmonton’s river (Bunner, 

2014; Staples, 2015; also see Marshall, 2014 for a general discussion on the way stories are 

passed down in society). This illustrates how the social milieu may maintain stories and facts 

long after these “facts” are no longer true. Education programs, such as those in this study, 

sometimes have to overcome these false facts before they can even begin teaching basic 

knowledge deemed vital to understanding how to engage in responsible decision making.  

Everyday experiences of modern water can also create false stories. Sarah and Tegan both 

talked about the false impression that tap water creates for people: it is always clean and always 

available. Though not an explicit part of the programming, both Sarah and Tegan expressed that 

it is important to increase awareness that the constant flow of tap water coming to our homes 

does not represent the work it takes to keep this water potable, nor does it represent the dry state 

of the province. While climate change education has long discussed the impacts on glaciers 

(Sandford, 2007, pp. viii, 23, 35-38; Trono & Boschman, 2014, p. 2), Tegan has noticed that 

participants do not connect disappearing glaciers and the effects on downstream flow to the 

reality of turning on the tap and expecting water to flow out.  
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Time variables affecting water literacy education opportunities. 

The length of the programs restricts the ability of the educators to address higher level 

water literacy concepts at present. Except for GC’s and the MHIP’s community programs which 

leave open opportunities for multiple engagements with people who chose to do so, the programs 

are mostly operating one day experiences, either in the field or in a classroom. In both cases, 

time is limited by the school day. Field studies are further limited by the time it takes for students 

to be transported to the program location. Some programs try to maximize their time by adding 

program components. Students participating in the FWM program also receive a one hour in-

class presentation on a separate day before they attend the program. The field study portion of 

the FWM program can range from 3.5 to 5 hours, depending on the availability of the attending 

groups. They also conduct pre and post program Likert scale tests with students, which have 

shown a positive trend in student learning (Selina). These extra elements of the program are 

conducted to try to engage students multiple times because as Selina notes “the more time we hit 

kids with messaging the more likely they are to retain it”. This echoes findings that indicate that 

by engaging people multiple times with messaging there is improved retention of the information 

(Lieflander et al., 2013). The RDRWA program also has an analysis component where educators 

go back to the classroom or meet with the participating group three days from the original 

experience to find out if the participants retained any of what they learned through questions and 

conversation that reinforce the information from the field study (Sarah).  

Making the invisible visible: Examples of how programs encourage critical thinking. 

Whether through field studies, community engagement, or in class presentations the 

programs are making the waterways of the regions visible and relevant to people’s daily lives. 

Covitt et al. (2009) recommended adding experiences involving water that “make the invisible 
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parts of the systems visible” (p. 50) and included trips to wastewater treatment plants as a way of 

helping “students develop scientific understanding of municipal, human-engineered water 

systems” (p. 50). This fits directly with the approaches RW, FWM, and RDRWA use in their 

programming. Environmental education is often designed to encourage participants to see the 

environment in more complex ways than is often done in the westernized world and to address 

concerns for how to live in relationship with it (Jensen & Schnack, 2006). Knowing how to think 

differently builds confidence to act on environmental issues (Jensen & Schnack, 2006, pp. 471–

472) because the issues have been made visible and are thus something that can be acted upon.  

Systemic changes, such as environmental changes, have cumulative rather than 

immediate effects (Devall & Sessions, 2005, p. 208); therefore, the results of both negative and 

positive environmental behaviours will take time to see. This can be a challenge for 

environmental educators (Kollmuss & Agyeman, 2002, p. 253) because it is difficult to show 

participants the effects of their specific behaviours. Over time however, individual changes can 

have significant effects. Thus, it is sometimes the programming from years ago that is having 

positive impacts today. Tegan talked about this very phenomenon within GC. She notices that 

the adult programming (community programs) are often given credit for some of the water 

conservation practices they now see in the community, forgetting that the students who took 

programming over the last 15 years have grown up and are now adults making significant 

decisions that may be influenced by the programs they took as children.  

Water educators have the added challenge of things being able to disappear in water, such 

as garbage sinking or chemical reactions not visible to the human eye (Flotemersch et al., 2016; 

González-Mariño et al., 2011). Tegan talked about the difficulties of getting people to recognize 

that the river can be polluted even when it appears clean because it does not have the same 
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“dirty” look that garbage along the river bank does. When people change their behaviour to help 

the river the results are not clear in the way they are when a group of people picking up garbage 

measures their progress by the full bags of garbage and the disappearance of litter (Gould et al., 

2016). The water itself also seems to disappear as it becomes ground water, meaning there is a 

section of the watershed network that is invisible and not obviously connected to surface water 

(Covitt et al., 2009, pp. 38–39). Ground water is something Sarah hopes to make visible in her 

programming. She has noticed that many people do not realize that much of the late 

summer/early fall water in the tributaries of her region are fed from ground water discharge. This 

movement of water, both surface and ground, makes knowing what actions contribute to what 

results even more complicated.  

Vandervlist (2014) discusses how we forget that when we throw garbage away, it does 

not just disappear, but goes somewhere where it continues to have an impact. Critical thinking 

about where garbage goes when we throw it “away” encourages the kind of thinking educators 

want to see more of. The educators hope that by increasing participants critical thought processes 

on how these systems work, they will help to establish care and concern as well as stewardship 

and consciousness for local waterways. Through experiences, such as water testing and 

observation/discussion techniques, the educators are able to highlight what “away” really means 

in a watershed—that “away” is really a shuffling into another waterway, another watershed, or 

even into the ground water of the same watershed. The goal is for participants to leave programs 

thinking a little differently about how they impact the water, and how the water impacts them. 

In three of the programs, RW, FWM, and RDRWA, the educators lead participants 

through the process of conducting water quality tests. They then support students as they make 

observations based on the test results and the surrounding landscape. The educators are using this 
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approach to encourage students to think about what the test results mean and how elements of 

landscape, such as nearby industrial sites or water treatment plants, contribute to the test results. 

Water quality testing is an informal and lasting experience for students (Ballantyne et al., 2000). 

This supports the direction of the three programs that use this method; however, it should be 

noted that the programs Ballantyne et al. (2000) studied were conducted over periods of one 

month to one year, but activities like the pre-program presentation conducted by FWM and the 

post-program discussion by RDRWA may contribute to longer term impacts, though a formal 

analysis of the impacts would be necessary to confirm this. The goal is to help students think 

critically about what they can and cannot see and how it affects the water itself. The next step is 

to get participants to understand that it is not just industry or recreation that impacts water 

quality. What is sent down the drains from their homes ends up in the river and eventually 

becomes something Saskatchewan and Manitoba have to deal with (Sarah; Selina; Tegan). Post 

program surveys have indicated participants understand these concepts despite the limited time 

of the programs (Cal; Sarah; Selina; Tegan)  

Along with the water quality analyses on the river, RW uses ‘flush cards’ during the 

wastewater treatment plant tours. Students are given cards at the start of the tour that represent 

different things that come to the plant through the sewage pipes. Along the tour the group stops 

and observes what processes are happening and what is being removed at different points in the 

process. At each stop students return the appropriate cards to the guide. At the end, some 

students are left with cards that cannot be given back. These are the chemicals, such as caffeine 

and estrogens, that end up back in the river system. The educators use this activity to encourage 

participants to think critically about what can and cannot be removed from the water at the plant 

and to recognise the impacts of those invisible materials.  
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Green Calgary and the Medicine Hat Interpretive Program do not use water quality testing 

in their programs; however, they are still aiming to encourage participants to think critically 

about what they see and the impacts on the watershed. One of the main areas they both focus on 

is the impact built environments have on water flow. For example, Tegan talked about the 

impacts paving has on the land and water especially when heavy rain falls and the built 

environments cannot absorb the rain. Green Calgary wants people to understand that the built 

environments they rely on affect ground water recharge and prevent the natural absorption of 

water meaning more runoff ends up directly in the storm drains and rivers (Tegan). Similarly, the 

Medicine Hat Interpretive Program highlights the impacts of flood mitigation upstream on the 

amount of water that ends up coming through areas such as Police Point Park (Marty) and what 

the increase in water flow means to the area during high water events.  

The Medicine Hat Interpretive Program also encourages critical thinking by highlighting 

how fluctuating water levels shape the area. For example, the organic material left behind when 

the river recedes after flooding helps maintain the Cottonwood trees. A pile of driftwood high up 

on the land provides the opportunity for Marty to get participants thinking about the water/land 

connections of the area. He stops and asks people how they think the wood got so far away from 

the river. Some people will guess that beavers moved the wood, others think a fallen tree, but the 

answer is always that the river brought it (Marty). The increase in water flow downstream due to 

flood mitigation upstream is changing exactly what those ebbs and flows are and how they 

interact with the environment (Marty). This means that a collective understanding of the 

connection all waterways have with each other is even more pertinent.  

Green Calgary is dedicated to urban living and as such, encourages citizens through both 

their school programs and their community programs to better understand how the built 
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environments of a city affect the way water reacts in the city, and what citizens can do to work 

with the natural environment while living in the city. Discussions around rain barrel usage and 

de-paving—removing paved surfaces to allow for more permeable surface—are common topics 

in their community based programs. Learning about the ways citizens unintentionally 

contaminate the rivers or what collecting rain water can do for the environment are examples 

where GC educates citizens about not only their impacts, but actions they can take to minimize 

those impacts. In their school programming, they highlight water flow through in-class 

experiments by having students build a model community and then introduce water into it and 

observe where the water goes and what it picks up along the way (Tegan). Through this, GC 

encourages critical thought processes on the way a city interacts with water. 

Educating without advocating. 

Facilitating balanced dialogue around watershed education was a priority for all of the 

interviewees. There was a clear emphasis on identifying consequences of human actions—

illustrated through hands-on experiments and observations—that did not side with, nor argue 

against specific industrial or recreational uses of the watershed. Aligning with research that 

encourages the use of critical thought processes in environmental education (Jensen & Schnack, 

2006), Marty and Selina both discussed that the programs they work with are not designed to tell 

participants what to think but to encourage participants to make connections between the land 

and the water.  

The FWM program starts participants at Elbow Falls in the foothills of the Rocky 

Mountains and moves downstream ending their day just west of the City of Calgary. Along the 

way the students see industry, agriculture, and recreational uses for the land and they test the 

water in two or three different places. The educators do not blame the uses of the land for the 
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changes in water quality tests, but do ask participants to notice and acknowledge what is 

happening along the river. At the final stop, the educators ask the participants where they would 

prefer to drink the water, at the first stop near Elbow Falls in Kananaskis Country, or somewhere 

else; the students inevitably answer, Elbow Falls. This is an opportunity for educators to connect 

students to the various activities they saw, the water quality testing they did, and the fact that the 

river water they deem less fit to drink has yet to flow through the City of Calgary and then onto 

Medicine Hat, Saskatchewan, and Manitoba.   

MHIP takes a similar, non-judgmental, approach to education and interpretation. Unlike 

the other programs in this study (with the exception of GC where the community programs they 

offer have similar opportunities as MHIP) educators have the opportunity to engage with people 

of their region over a longer time period through repeated visits to the Interpretive Centre or 

Nature Park. The Medicine Hat Interpretive Programs approach to a proposed dam (the Meridian 

Dam in 2001-2002), is one example of how educators used an informative approach that ended 

up encouraging an outcome that many of them individually felt was the best decision. The MHIP 

created a place where people could get information about the dam’s impact on the river. The 

Medicine Hat Interpretive Centre became a place where people went to discuss the issue because 

it had years of scientific data about the river, as well as years of experiences educating on the 

area. The community and the Alberta Government engaged with this information, breaking down 

what the dam would cost, both economically and ecologically. The end result was that the dam 

was not built (Marty).  

Working Towards Behaviour Change 

Pro-environmental education can help strengthen people’s connection with nature, 

motivating a sense of care and protection (Lieflander et al., 2013). Part of the goal of enabling 
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participants to think critically about the watershed and their relationship with it is to encourage 

participants to adopt more pro-environmental behaviours. However, while knowledge of issues is 

an important part of pro-environmental behaviour (Kollmuss & Agyeman, 2002, p. 243), studies 

have shown that simply having environmental knowledge will not automatically change one’s 

behaviours (Kollmuss & Agyeman, 2002, pp. 241–242). There requires a shift in attitude and in 

social normative expectations to fully change individual behaviours (Kollmuss & Agyeman, 

2002, p. 242). Due to the limited watershed knowledge people come to the programs with, 

educators are often simply getting participants to understand they have an impact on these 

systems and are unable to delve deeper into behavioural issues, just as they are not able to pursue 

more in-depth water literacy knowledge. Cal noted that it is easy to see smoke coming from a 

factory and know to blame that for climate change, but it is harder to remember that individual 

citizens have a regular, cumulative, effect on the environment. Consequently, the programs, as 

currently designed, may simply be the first step in knowledge and attitude that leads to behaviour 

change.  

Education has been shown to “play a crucial role in shaping the attitudes, values, and 

behaviours of children in later life” (Corner & Randall, 2011, p. 1012) but, based on the 

interviewees experiences, the dominant education system is not actively supporting the more 

holistic approach that is a main goal of the programs in this study. The programs focus 

participants on individual decisions and actions that become negative or unsustainable when 

combined with the actions of everyone else in a region, but without the support of the dominant 

institutions, long-term change in attitudes and actions from program participation may be 

limited. 
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Explicit requests to change behaviour. 

The intangibility and long timelines to see results from water education also means that 

knowing what actions and what programs are contributing to changes is less obvious. Further, 

most of the programs do not know exactly what changes participants might undertake as a result 

of the program. Community based social marketing encourages individuals to make a public 

commitment to behaviour change (Mckenzie-Mohr, 2010; McKenzie-Mohr, n.d.). Making a 

commitment to engage in pro-environmental behaviour has been shown to increase the 

likelihood one will maintain this behaviour long-term (Biel & Thogersen, 2007), which is 

important when the results need time to be effective. Despite this research, Tegan was the only 

interviewee who talked about eliciting behaviour change commitments from participants during 

programming. The GC programs are “very much focused on not only learning what you can do, 

but on taking very concrete action” (Tegan). Anecdotally Tegan has noted changes in the 

behaviours of the students, and parents have also expressed to her that there are new rules about 

what the family can and cannot do in the house since their child took part in the program. 

Students are having an influence in their homes now, as well as learning about positive 

environmental actions which studies have shown increases positive environmental behaviour into 

adulthood (Corner & Randall, 2011). However, it should be noted that though students may be 

excited in the classroom, not all will have a positive response once they get home. If the child 

comes home after being part of a program and wants to implement some of the environmental 

actions they learned, but are undermined by the dominating forces in the home, they will likely 

not continue with the behaviour change (Kennedy et al., 2009, p. 154).  

If commitments are shown to have a positive effect on environmental behaviours, then 

why are not more programs implementing this strategy? Asking participants to commit to 
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behaviour changes is an explicit request advocating for pro-environmental changes (Mckenzie-

Mohr, 2010). But once a program outlines specific behaviours they would like participants to 

engage in, it cannot claim to be unbiased, which was the expressed intention of Sarah and Marty. 

Programs make decisions about the direction of their mandate and for GC commitments are 

important. Whereas, the other programs have focused on other aspects of programming. Tegan 

spoke often of GC’s programs being part of a legacy project for Calgarians and the long-term 

commitments required in environmental education are part of this legacy. 

Long-term impacts on individuals. 

Despite the fact that the majority of the programs do not illicit formal commitments, there 

are anecdotal examples of how the programs have affected the long-term education and career 

paths of participants. Sarah’s work with Old’s College has resulted in students stating they were 

changing their study focus from land management to water management because of what they 

learned in her program. Both Cal and Selina have stories of past students stating they pursued 

careers in biology, water treatment, and environmental science because of their experience in the 

programs. They have noticed even bigger impacts on the summer program staff and interns who 

have directly credited their time with the organization as their reason for pursuing career paths in 

water. Unlike students, staff members are exposed to the programming daily increasing the 

possibility of long-term impacts. Evidence has shown that the more exposure one has to 

environmental education the more likely one is to engage in regular pro-environmental 

behaviours (Ballantyne et al., 2000; Lieflander et al., 2013) which may mean staff and even 

repeat teachers are experiencing larger changes than many of the participants. It is noted that 

only two of the five interviewees have these direct stories to connect their programs with long-

term decisions.    
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Communication  

Ways of communicating for greater connection. 

When trying to encourage people of varying backgrounds and worldviews to find 

common ground on a topic, communication becomes more nuanced (Thibodeau & Boroditsky, 

2013). Finding language or frames that make sense to everyone is not an easy task, if at all 

possible (Bowers, 2001b; Lakoff, 2010). Educators are limited in time and resources and thus 

can only make minimal adjustments to day to day programming. But our watersheds do not heed 

dynamics of language and worldviews, so educators are tasked with finding different ways to 

engage people of various ages and with varying social knowledge about the environment. 

Knowing one’s audience and allowing for some flexibility in language, such as alternative 

scripts, are important pieces in maximizing the increase of water literacy (Kennedy et al., 2009; 

Moser & Dilling, 2007).  

Scientific language is one example of how knowing one’s audience can make a 

significant difference for a successful program: this language can be modified to fit the 

knowledge base of the participants. It is helpful when educators find common ground with 

participants so that more complex science concepts are made accessible to participants (Covitt et 

al., 2009; Moser & Dilling, 2007). Sarah noted that when “working with high school students 

you have to make sure that you’re using, try to get them engaged, in the Latin terminology, 

whereas with the younger kids you can use [the common name].” This helps to make science 

approachable and relevant when considering school programs. The ‘flush cards’ Cal spoke of 

also make scientific concepts more approachable while still highlighting the science behind 

water quality and water literacy. In addition to age, social and cultural factors may also be 

reasons to modify certain scientific language. Sarah talked specifically about working with 
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schools that facilitate creationist beliefs. Programmers must remove references to humans as 

animals and to evolution if students are to participate in programming: the program must be 

adaptable to find common ground to engage the most people possible.  

Another method RW uses to engage their participants with complex topics is the 

reiteration of slogans that already exist in the Edmonton community. Slogans have been shown 

to help build conceptual frameworks necessary for people to have before they will grasp the 

complexities of other information relating to these frames (Corner & Randall, 2011, p. 1011; 

Lakoff, 2010, p. 73). The City of Edmonton created slogans to remind people what should stay 

out of the sewage system. ‘Trash it, don’t splash it’ and ‘store it, don’t pour it’ (The City of 

Edmonton, 2017a) are catchy phrases that instruct citizens on healthy sewage practices. 

RiverWatch repeats these slogans during their program to help reinforce the messaging the City 

is already spreading. The slogans alone do not necessarily inform citizens of the positive and 

negative consequences of the actions being encouraged, but are reminders of appropriate 

behaviour. These slogans fit in with antecedent strategies which use information, education, and 

prompts that “may raise problem awareness, inform about choice options, and announce the 

likelihood of positive or negative consequences” (Steg & Vlek, 2009, p. 313).  

Language used to communicate information can also be funny or catchy. Humour is not 

necessarily a means for retaining information, but it has been shown to help create an atmosphere 

for engagement and learning (Banas et al., 2011; Powell & Andresen, 1985). During the waste 

water treatment plant tour, educators encourage respectful jokes to normalize bathroom 

language. Though each educator will have their own style, some examples from Cal are, “the 

walk through the plant is quite long so if you get tired just pull up a stool,” “for those of you who 

have cameras with you you’ll need to put those away because there’s no flush photography 
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allowed here,” and “why’s there a fence around the waste water treatment plant? In case 

someone tries to break in and take a poo.” Humour also functions as a way of socializing people 

(Banas et al., 2011). Cal noted that by normalizing what many do not talk openly about 

(bathroom language) educators are bringing into focus something that all citizens participate in 

and should understand without embarrassment. 

When saying the same thing is different. 

Green Calgary is conscious of the language they use to describe how water is used and 

managed within the City. They intentionally use the term “stormwater management” instead of 

“rainwater management” to reinforce to people that the storm drains they see on their streets 

connect to the river (Tegan). Stormwater encompasses all rainwater and runoff that flows off 

lawns or concrete surfaces into the streets and towards the stormsewer system. This is similar to 

choosing between the phrases global warming and climate change. The two terms “call attention 

to different aspects of the changing global climate” (Benjamin, Por, & Budescu, 2017, p. 746): 

global warming is often used to describe specific increases in temperature while climate change 

encompasses the greater changes in climate conditions (Benjamin et al., 2017). These subtle but 

significant differences tend to mean the term global warming is used to “prove” that climate 

change is a hoax whenever a cooling trend presents itself (Benjamin et al., 2017, p. 747). 

Because framing has an effect on people’s attitudes and actions (Benjamin et al., 2017; Cox, 

2010; Lakoff, 2010), intentionally picking terms such as climate change or stormwater, versus 

their similar but different counterparts, is favourable when trying to engage people in a particular 

issue while minimizing frames that may distract or mislead information.  
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Language, stories, and metaphors for communication. 

Metaphors highlight what is important to a society (Bowers, 2001b; Lakoff, 1987; 

Verhagen, 2008). The FWM has incorporated two specific metaphors into their programming, 

“the Rocky Mountains are the water towers for most of Canada” and “the river is an expression 

of the landscape” (Selina). The “river is an expression of the landscape” directly connects to the 

water testing portion of the program where educators highlight that what happens on the land 

also happens to the water: it emphasizes that the environment is an interconnected system. The 

water tower metaphor, on the other hand, illustrates the difficulties of creating images that align 

with the mandate but also do not perpetuate a human-centered watershed system. A water tower 

is a human built object that exists for the purpose of holding water as resource for human use. 

The use of the water tower image is a reminder that the Rocky Mountains hold much of 

Canada’s water, a delicate and important task when considering the number of communities it 

will help sustain along the path to the ocean. It also calls to mind the metaphor of nature as 

storehouse from the industrial age (Verhagen, 2008). In the context of the storehouse metaphor, 

the mountains function as storage for humans and not as an integral piece of a system that 

humans and the rest of nature are entwined within. The metaphor encourages the ideas that water 

is stored and waiting for us to access it. The water tower image is an example of how root 

metaphors, such as storehouse, can end up in conversations designed to encourage alternative 

thinking without the educator’s intention or recognition.  

The water cycle. 

Sometimes the metaphors we experience are so ingrained that we have difficulty 

recognizing the fallacies being shared within the idea. The traditional image of the water cycle 

presented in Alberta schools is one such example that Sarah would like to see changed. It gives 
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the illusion that water “just goes around in this merry little ring” (Sarah), but it is more 

complicated than that (Linton, 2010, pp. 138–142; Sadler et al., 2017, p. 2). The typical water 

cycle image shows water leaving and returning to the same place. Despite some variations, most 

water cycle images still maintain the basic structure of a cyclical image representing 

condensation, precipitation, and evaporation (see figure 3) as found in the 1996 Alberta teacher’s 

guidebooks still used as a resource by many elementary teachers today (P. Hollohan, Information 

Specialist in the Doucette
7
 Library at the University of Calgary, personal communication June 

12, 2017). Topics like ground water and human influence are missing from the handbook’s 

images (Edmonton Public Schools Centre for Education, 1996a, 1996b, 1997) and are still 

overlooked in many of the images found online as teacher references (e.g., National Oceanic and 

Atmospheric Administration, n.d.; Perlman, 2017; Sparkle Box, n.d.).  

 

Figure 3. 

Basic water cycle image. Created by Crystal Mackenzie 

                                                 
7
 The Doucette Library at the University of Calgary is the education resource library specializing in teacher 

resources. 
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Sarah worries that this simplified story, perpetuated year after year, misleads people into 

believing that water will always be accessible because it comes back to the same place, in the 

same quantity, and the same quality. This, however, is not the case. Water does not cycle within 

a small area never leaving its immediate environment and it is not infinitely renewable for 

human use (Barlow, 2013, p. 14; Linton, 2010, pp. 105–106; Water for Life, 2010, p. 5). Using 

the language of ‘cycle’ is further problematic because cycles are often associated with “natural 

cycles as based in time (e.g, life cycles or the cycling of season) rather than the movement of 

matter as indicated in the water cycle” (Sadler et al., 2017, pp. 6–7). The programs from this 

study encourage participants to recognise that water does not stay in a perfectly round, local 

system. Through critical analysis, participants recognise that human manipulation of water as 

well as natural fluctuations influence water access and quantity. This recognition increases their 

water literacy and makes visible the limitations of thinking framed by modern water. To support 

this recognition, new water cycle images that do not encourage a cyclical definition, illustrate 

river systems and ground water, and include human influences, along with a change in language 

from water cycle to water flows (for example), could be introduced into the education system. 

Connecting through story. 

Stories can also be used to transmit information, whether that is scientific data, historical 

connections, or cultural significance, and find a way to weave it into the conceptual framework 

of a society, reaching people on an emotional level (Marshall, 2014; Parsons, 2000). By sharing 

stories that contain watershed knowledge, educators have a chance to increase water literacy and 

help instill in participants information that may be absorbed into the social structure of their 

place (Biel & Thogersen, 2007; Fehr & Fischbacher, 2004; Marshall, 2014; Ostrom, 2000), such 

as how RW is helping change the story of an unhealthy river into a river that is safe for 
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recreation, human interaction, and has a much healthier ecosystem than has been perceived by 

many local residents.   

Stories transmit the memories of a society, shaping what we know and what it means to 

us (Marshall, 2014; Parsons, 2000). Two examples of storytelling in this study are the stories the 

educators tell to engage participants in critical thinking or place connection and the stories 

participants tell that connect them to their watershed. Although the time and space to tell these 

stories is limited in the programs from this study it may be the only time participants hear some 

of the stories or the first time they recognise their own stories as watershed stories. Sarah and 

Marty both talked about students sharing stories of fishing or going to the lake for the summer 

during the programs. By sharing these memories in the context of the programming, Sarah and 

Marty have noticed that participants begin to recognise that their behaviour in the watershed 

affect the places in their stories. When participants connect personal stories and experiences to 

the watershed, the watershed becomes an active character in stories that already have meaning to 

them. The FWM program takes students to a stock fishing area and an off-road vehicle use area 

so that participants can see how recreational behaviour affects the land and the water with hopes 

that the same connections Sarah and Marty talked about will happen.  

To connect Albertans to their place we must do the opposite of what The Renaissance 

landscape painting did when it removed people from landscape and placed them as external 

observers (Cresswell, 2004, p. 2). The education programs in this study aim to place people back 

in the landscape and help them see themselves as active participants of the land. Stories are also 

used to encourage critical thinking by reminding audiences that the land they see now has not 

always been this way and by connecting consequences to past actions. Cal talked about an older 

story from Calgary that RW guides tell. As students float down the river, guides can share with 
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them consequences of some of the construction they see on the way. In 2005, “a colony of 400 

birds disappeared forever” (Cal) after a rock wall was constructed to protect infrastructure. This 

story is part of an oral history guides of RW pass on to each other and to their participants. 

Telling stories of the past in the context of current events, such as the current construction 

projects, opens the conversation up to new questions such as what happens when a few 

cottonwood trees are in the path of flood mitigation construction or how will the City deal with 

fish habitat lost due to the construction (The City of Calgary, 2017b). 

Flexibility for telling stories. 

Small scale education delivered well has been shown to be more effective than a lot of 

broad information (Braus & Wood, 1994). Since most programs from this study are conducted 

within the confines of not only the school day but the school year, the educators understand the 

importance of keeping on track with well thought-out information. Due to content and time 

restrictions, educators in most of these programs often stick to scripted material for the 

programming. RiverWatch and the Fresh Water Monitoring: A Case Study are also influenced by 

the moving platforms programming is executed on. This allows the programs to cover more 

physical ground within the time they have and is why both programs can physically show 

participants multiple connections in the water story. Despite the scripts, however, Cal notes “that 

if there’s some nature moment, a bald eagle chasing gulls off an island, you drop everything and 

take a look at what’s happening” because unlike scripted programming, nature is constantly 

moving and changing with the environment and in the end, the purpose of the programs is to 

engage participants with nature. Scripted material may be helpful for structure and consistency, 

but flexibility allows for unexpected examples of systems connections.   
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The one exception to scripts is the MHIP where Marty is given more opportunity for 

organic education. Nothing is scripted within the nature programming at MHIP. They do have a 

general outline when they take groups out, especially if a school group is involved but,  

“we really want to keep this as free-form as possible because when we go out with the 

group, no matter where we’re doing it, whether it’s here in Police Point or somewhere 

else, we have no idea what we’re going to find. Nature isn’t static even on a day-to-day 

basis, things change, and so that’s another thing we have to let people know about, that 

we have regular changes that occur, but there’s also things happening sort of randomly, 

depending on weather conditions or what the river is doing, there’s all kinds of factors 

that come into play there.” 

This allows more options for stories to be told, by both educators and participants, and for the 

programming to explore the unique questions or insights these stories might offer. This gives 

educators the opportunity to cater learning more specifically to the audience at hand, increasing 

the interest levels and engagement and hopefully the retention of the important concepts.  

Stories of place. 

Building a sense of place happens when connection, either from direct experience or from 

learning about a place and developing an emotional response to it, is created (Kudryavtsev et al., 

2012, p. 236). The programs in this study are not designed to create a sense of place, but they are 

designed to foster a connection with the land and water, which will potentially create sense of 

place. Storytelling also helps in the creation or enhancement of place making (Kudryavtsev et al., 

2012; Tuan, 1991). Connecting people to the history of the land in their area or to the story of a 

specific place can increase the desire to see that place taken care of or preserved (Kudryavtsev et 
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al., 2012; Stedman, 2002), which research suggests can “foster pro-environmental behaviour” 

(Kudryavtsev et al., 2012, p. 233). 

 Marty believed that,  

“the whole idea of interpretation is to make an emotional connection with a place. I think 

when you can connect the local history with the natural part of it, it just makes the 

emotional connection even stronger. Take a sense of ownership.”  

Selina echoes the sentiment that connecting people to their place will increase their stewardship. 

By taking students out to see where their water begins and helping them to understand its flow as 

it moves towards the city, she feels that participants connect to the places differently than they 

did before. By understanding the “geography a little better and how we’re connected, that we’re 

not isolated from these river systems or watersheds. . . . [it can] change the way we look at a 

landscape” (Selina).   

Often, we are not conscious of the way the language we use has been shaped and shapes 

the way we think about concepts such as water (Parsons, 2000; Priest, 2016; Thibodeau & 

Boroditsky, 2013) and this may have influenced answers given by the educators when asked 

about language use in programming. When asked about language, some of the interviewees 

either did not give an immediate answer or talked more about concepts and techniques for 

engagement than specific language. On the other hand, some of the interviewees in this study did 

not hesitate to answer about ways they use language to connect participants to their watershed. 

For some, there is an explicit use of phrases to help instil messaging in participants, such as RWs 

use of slogans and humour, or FWM use of metaphors, while for others language in 

programming is less formal. However, even without planned metaphors or catch phrases, the 

educators are still very conscious of how they speak during programming, whether this is 



WATER LITERACY CENTRAL/SOUTHERN ALBERTA  79 

 

 

 

conscious phrasing as Tegan mentioned, or eliminating terms for religious groups as Sarah talked 

about.  

Systems Thinking in the Westernized Context 

As discussed, western society has long been affected by a reductionist view of the world 

(Barlow, 2013; Dale, 2001; Hatcher et al., 2009; Linton, 2010; Trono & Boschman, 2014; 

Vaughan et al., 2003). As such, the common way of looking at any topic is to look at the 

individual components. Thinking about water in the home from a reductionist point of view 

means thinking about the water that comes from the taps when we turn them on, or about the 

water heater that gives us warm water, or the monthly water bill, as modern water: a tool with 

multiple uses. However, being part of the natural world means being part of the watershed one 

lives in (Folke et al., 2011; Senge, 2006). Each activity in the home that uses water is impacted 

by and impacts the water in the watershed, and the water in this watershed affects and is affected 

by the water in every other watershed. Water literacy cannot be developed when the rivers are 

separated from the land or when the land and water are separated from human uses and impacts 

(Barthel & Banzhaf, 2016; Biksey & Gross, 2001). Water literacy relies on intricacies that 

connect water and land, nature and humans, industry and individuals; in short it relies on a 

systems thinking approach to water. Systems thinking can help us to understand just how 

complex and connected water is (Folke et al., 2011; Ison, 2010a). It helps make visible the 

effects of our decisions even before they are made. While systems thinking was not part of the 

stated methods or goals for any of the programs in this study it is part of the hidden curriculum.  

Teaching systems. 

Systems thinking is intuitive for many people (Senge, 2006), but the western cultural 

influence means we are taught an anthropocentric worldview that values linear processes for 
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understanding the world from a young age (Bowers, 2001a), undermining systems thinking 

processes. But systems thinking is also a teachable way of looking at the world for both children 

and adults (Senge, 2006) meaning this linear way of knowing can be changed. Systems thinking 

is best learned through experience (Ison, 2010a, p. 20) and that is what each of the organizations 

in this study offer. Through water testing experiments, FWM, RDRWA, and RW demonstrate 

how things such as phosphorus, dissolved oxygen, and nitrogen change in the river as it flows 

downstream, picking up waste and runoff along the way. Testing water quality in multiple 

locations on the same water body provides evidence that the different locations are connected. 

Green Calgary and the Medicine Hat Interpretive Centre highlight the consequences of water 

accumulation and flow, illustrating how changes on the land can drastically impact the river. 

These activities encourage a systems thinking approach to water. 

Water has no borders. When something leaves our drains, it does not go away 

(Vandervlist, 2014). It is treated by specialized facilities (which participants see during RW) and 

what cannot be removed flows into streams and rivers where it ends downstream (Cal: Barthel & 

Banzhaf, 2016; Flotemersch et al., 2016; Selina). For Selina, “if they really, truly understood that 

water went downstream and that it’s going to the next community, that’s a pretty big thing for a 

kid to leave with.” Making these connections is integral to understanding how interconnected we 

all are (Folke et al., 2011; Maturana, Bunnell, & Verden-Zoller, 2008b; Moser & Dilling, 2007). 

It is important for citizens to think beyond their borders, especially when it comes to watershed 

and river health (Flotemersch et al., 2016).  

Western Context 

In addition to the dualistic approach to understanding, the water education programs from 

this study also work both within and against the western social context of colonized Alberta, 
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Canada, North America. This can cause unintended conflict between messaging and the way it is 

delivered. The western social context values humans as separate from nature, a view rooted in 

the rise of the industrial age and western scientific thought and reductionism (Folke et al., 2011; 

Trono & Boschman, 2014; Vaughan et al., 2003). Changing the western social context and its 

root metaphors (Bowers, 2001b) is beyond the scope of any single, or even group of education 

programs. Instead, programs focus on more practical mandates such as local connections to local 

watersheds. Because programs work within the western anthropocentric context, educators 

sometimes use language or examples that are in keeping with the existing story of water such as 

the metaphor “the Rocky Mountains are the water towers for most of Canada” in FWM’s 

programming.  

There are multiple ways of understanding the world as we experience it (Hatcher et al., 

2009; McKeon, 2012). The western worldview values science as a way of knowing. In the 

context of western thought, science is knowledge; however, it is also a worldview (Maturana et 

al., 2008a; McKeon, 2012), and as such, influences what knowledge is considered to be valuable 

and thus shared with others (Boghossian, 2001, p. 6). It is important for educators to be aware of 

what worldview they are working within and then to consider what other perspectives might 

exist that offer a different perspective to the same information. Teaching participants alternative 

ways to understand their world has been shown to be an important aspect of environmental 

education (Jensen & Schnack, 2006). Relying on science data exclusively to make connections in 

environmental education is to rely on the same worldview that created dualism between human 

and nature in the first place (Bowers, 2001a; McKeon, 2012, p. 152).  

This is not an argument against the scientific method but a recognition that it has 

limitations. Using science to measure invertebrate health, different pH balances, or the effects of 
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phosphorus and nitrates in a waterway makes visible and relevant things that could seem abstract 

and invisible to students if only experienced as pictures or concepts in textbooks. Not only does 

observing the results of scientific data make the information visible to participants, it grounds the 

information in a system participants have been taught to value, thus legitimizing it (Boghossian, 

2001). Also, understanding science means citizens understand better the information and 

methods often used to make many environmental decisions (Covitt et al., 2009, p. 38). Without 

some knowledge as to what is happening on a scientific level, citizens may not be informed on 

the complexities of the issues. Combining the scientific method with other methods, such as 

storytelling about the land, engages the science data with methods that humans use to make 

emotional connections (Ison, 2010b; Lancor, 2014; Marshall, 2014), increasing the chances that 

participants will care about the information. When participants are encouraged to think of the 

data as part of a system of “relationships, patterns, and networks” (McKeon, 2012, p. 138) they 

are reframing the western concept of nature as machine or nature as storehouse (Verhagen, 2008) 

and encouraging a relationship between humans and water, reconnecting themselves back into 

their place in the biosphere. 
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Areas for Further Research 

The purpose of this study was to uncover the approaches that water education 

organizations in Central and Southern Alberta use to improve water literacy among program 

participants. While the organizations explicitly focus on water literacy, this study aimed to 

uncover how stories and metaphors support the development of water literacy. In addition, the 

hidden curriculum of systems thinking was also examined for how it contributes to the 

development of water literacy. It was a starting point for the discussion of language and systems 

thinking in water education programs in Alberta. Based on the outcomes of this study there are 

multiple areas that warrant future investigation. Do the current programs have long-term effects 

on water literacy? Are there barriers in place that prevent the application of the knowledge 

gained during programming? Are there areas where communication methods or awareness could 

be improved?  

Language Choices of Educators 

 A study that focused specifically on the use of language and metaphors of the educators 

would be beneficial. Direct observation of the programs would give a more in-depth look at what 

unconscious language is being used during programming. This might help programs create more 

conscious phrases and metaphorical examples that strengthen the mandates. This might also help 

educators understand their own biases or what existing root metaphors are being transmitted 

through their language that they do not intend to reinforce. 

Long-term Effects on Participants 

The programs in this study seek to increase water literacy in their region but have no 

means of following-up with participants for long-term analysis. Research that focuses on 

participants at varying post-program times (weeks, months, and years post-programming) would 
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be valuable. Future research might focus on basic concepts such as: do participants remember 

where their water source is and what watershed they live in; does the use of humour, stories, or 

metaphors affect messaging retention; do commitments to behaviour change continue after 

programming is over; does observing and discussing science based experiments impact 

participants critical thinking around human impacts and river health long-term? By following up 

with participants we might better know if stories and metaphors shared in programming is 

contributing to long-term, systems thinking in citizens and how this might contribute to systemic 

changes in the regions.  

Factors That Impact Changes in Behaviour 

Barriers that could contribute to whether participants change behaviours or not should be 

examined. Industry, particularly oil and gas, drives Alberta’s economy (Trono & Boschman, 

2014; Water for Life, 2010). Many people rely on industry for their livelihood as well as many 

discussions about industry include environmental factors. Despite this, programs did not address 

industry and the environment directly. There were allusions to wealth and prosperity, such as 

Sarah’s observation that people in the province have relied on “cash fixes” for a long time to 

solve environmental issues or Sarah and Tegan’s mention that the recent recession has had an 

impact on programming, but nothing explicit. Further research might consider what impacts the 

influence of industry has on program design and the chosen language and communication 

approaches used, why programs do not address industry and its role in the environment directly, 

and how changes in systems thinking affect how industry is considered. 

Supporting New Canadians 

Three of the five educators in this study touched on new Albertans and what it means to 

educate them. The story of water may be very different for new Canadians for as Tegan noted, 
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many new Canadians had more tangible relationship with water before coming to Canada, where 

they would get water from a well or directly from a river. Further research might include 

assessing how the metaphors and stories used in programs connect with new Canadians. It may 

also ask how better to connect new Canadians to the systems of Alberta’s infrastructure, 

highlighting that the taps and drains in buildings and storm drains in the streets are connected to 

the river, so that water literacy is accessible for all living in Alberta.  

Further research could include what happens when communication techniques are 

designed for the dominant worldview but are not necessarily universal. Metaphors and language 

rely on some level of mutual understanding (Amin et al., 2015; Bowers, 2001b; Lakoff, 1987), as 

does humour (Banas et al., 2011). How does water literacy develop when this language is 

different than that of the participants? 

Indigenous Ways of Knowing and Influence 

Future research may also address whether balancing western scientific ways of knowing 

and other ways of knowing increases place attachment and systems thinking. One potential 

approach to this is the concept of “two-eyed seeing” developed by Mi’Kmaq Elder Albert 

Marshall. This approach considers both western scientific knowledge and indigenous scientific 

knowledge together without importance being placed on one over the other; it is a recognition 

that both ways of knowing have value and can work together (Hatcher et al., 2009; Knapp, 2013; 

McKeon, 2012). The use of western science as the dominant or only method of understanding 

water quality is a symptom of focusing on the dominant worldview. Similar to communication 

techniques being designed with a particular audience in mind, science is a worldview designed to 

engage a particular audience. Because two-eyed seeing combines both types of scientific 

knowledge, with the indigenous view having a strong focus on the human relationship with the 
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environment, looking at how this method might increase connection to the biosphere would be 

beneficial. 

Review How Current Curriculum in Alberta Incorporates Water 

 Government approved schooling is a mandatory in Alberta between the ages of 6 to 16 

(Government of Alberta, 2017) and has an influence in how citizens are socialized. The day to 

day information taught to millions of people means the current school curriculum has many 

opportunities to increase water literacy, both subtly and overtly. A gentler or subtler education 

method would include images that are reinforced regularly in the same way the current water 

cycle is repeatedly used throughout a person’s education. The repeated use of more accurate 

images of the water/human relationship informs the understanding of students without changing 

much of the current curriculum. More overtly, the education system can incorporate water into 

more subjects than science and in ways that do not reduce water to a conduit for other learning, 

such as a tool to teach about solubility. Diverse water education in the classroom already has 

support from organizations such as Inside Education (Alberta focused) or Project WET 

(international), but currently these resources are for teachers to access as extra learning tools. 

Research that includes officially introducing to the curriculum some of the tools found within 

these extra resources, would support wide reaching increases in water literacy. 

The Water Cycle 

 There are many metaphors or images that could be discussed for further research but 

Sarah’s explicit desire to see a change in the water cycle image singles it out as an area of further 

research in the context of this study. Research into the impact a new water cycle image that 

includes human influences, such as found on the National Aeronautics and Space Administration 

website (Goddard Space Flight Center, 1997), would be beneficial. A look at whether water 
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cycle images that include region specific details would enhance water literacy versus the 

common used generalized image method would deepen this research. 
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Conclusion 

Educators concerned with what people know about the earth’s water source, how these 

sources are used, and how to use them responsibly and consciously are tasked with finding ways 

to communicate complex information in short periods of time. Stories and metaphors can be 

powerful communication tools; however, the day to day concerns of budgets, program booking, 

and program delivery often mean that educators are not able to focus on the role of stories and 

metaphors within their programs, but rely on pre-planned lessons directly connected to school 

curriculum. This research looked at the operation of these programs in the context of how the 

stories and metaphors they do use might influence their programming and the messages that 

participants are exposed to. Programs support participants in the development of water literacy 

primarily through water quality testing, discussion, and hands on experiences, using the school 

curriculum to create programs has worked well for many programs. They can offer a service to 

teachers that fits with the education structure, ensuring they maintain a steady flow of 

participants. However, programs also engage in the hidden curriculum of systems thinking. The 

details of each program may be region specific but the ideas around connectedness, affect, and 

the knowledge that we all live downstream, is universal. River paths have shifted naturally and 

through human intervention for a long time, but the watersheds and water sources themselves are 

older than the social systems now governing how the water is used. Water education is both 

macro and micro. The programs in this study are aiming to address both of these levels but are 

limited by the day to day operations of their programs.  

The path under the tree 

  On my walk to work I descend a large hill. At the top of this hill I have a choice: follow 

the paved bike path that winds around and down the hill or walk straight down through the 
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prairie grass and meet up with a set of wooden stairs nearer the bottom. A worn path from people 

walking this straighter line is evident and I am no exception. The path starts at the point where 

the sidewalk ends and the bike path begins. The worn path passes a tree, its branches leaning 

over and slightly obscuring the way to the stairs. The first time I descended the hill I noticed 

something interesting: This path, created by efficient walkers, curved around these branches. 

People could have walked under the branches; they are high enough not to be a barrier but low 

enough that one would likely push them out of the way as they walked under. A few pushes 

would have broken the interfering limbs and cleared the path allowing it to remain straight. Like 

water, this path created over years, both cuts into the land and follows its natural curves. Unlike 

water, it was made by the choice of multiple people traveling down the hill. Their collective 

choices have allowed the tree to grow as is and the path to form as it has. It is choice that allows 

humans to use the shortcut while not destroying everything in their path. It is an example of the 

many choices we have in how we live with the land and water of our regions. The programs in 

this study seek to connect participants with how their own choices may affect the water and how 

the water affects them. Unfortunately, water, unlike the path down the hill, hides many things. 

The programs begin to uncover these hidden factors using science, discussion, stories, and 

metaphors so that participants leave with a view of themselves in their watershed, and their 

watershed in the broader ecosystem and biosphere. Thus, they use the tools available to them to 

encourage a systems thinking point of view.   
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Appendix 

Interview Questions 

1. What is [name of project or organization]? 

2. How many years has it been in operation? 

3. What is the purpose of your education project? What does it seek to do? 

a. What is the primary focus of your program ie. human interaction with the river, 

animal interaction, industry interaction etc.? 

4. What is the history of the program? Why was it started? 

5. How are the outcomes from the education mandate calculated or assessed? 

a. Does the feedback align with the program’s mandate? 

6. How does this program fit within the existing social structure of your region? 

a. If it doesn’t, how do you work through the differences and/or challenges of this? 

7. What parts of the river does your program focus on?  (take samples from above and 

below a wastewater treatment plant) 

a. Does your program also include animals that live in the water? Animals that feed 

from the water? Human use? Waste? Why or why not? (The specifics of this sub-

question will depend on the answer from #7) 

8. Are there specific terms or language your project consciously uses to help shape the 

education experience? 

9. Are there specific terms or language your project consciously avoids while shaping the 

education experience? 

10. Do you feel your audience has a connection or understanding to the systems of the river 

before they take part in the program? 
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a. How do you know this/see this? 

11. During the program, does your audience express knowledge of the systems or surprise at 

what you teach? 

a. Do they recognize/make mention of their own impact on the river systems?  

12. (if school focused) Do the students show/express connections to systems, etc as the 

program progresses? 

13. Does the audience share their own personal connections or sense of place with the river 

systems? 

14. Have you noticed any changes on the river system since beginning your work with the 

program? 

a. If yes, how do these changes shape the program from year to year? 

15. What methods are used for making decisions about how the program is run and any 

changes that happen? 

a. ie. is it a collective discussion, a top down decisions, do those running the 

programs get a say in these decisions or are they made based on analytics? 

(should #15 need clarification) 

16. Are there issues the program has to contend with outside of your organizations control? 

a. How does the organization handle these issues? 

17. Does your program seek to change actions or behaviours of your audience? 

18. How important do you think programs like yours are to the bigger Alberta picture?                                                                                                                                                 

 

 

 


