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“The concept of water… may be the most integral of all concepts related to life and the earth and thus is critical to achieving an understanding of the complexity and interrelatedness of earth systems. Without water, life would not exist as we know it… From the molecular to the global level, it is what makes the earth unique and it is the connection between all living and non-living forms that make up the earth.”

Understanding the dynamics of water is essential.  Water is integral to ecosystems and biodiversity, climate change, food and agriculture, and the economy.

A broad perspective including environmental, social, and economic views is required to understand the challenges to water. Curriculum policy is usually not structured this way.  

Learning to understand the complexity of the water issue to prepare students to make decisions as active citizens in their communities requires an integrated approach to learning.  Water is particularly suited to this approach. 
 Any physical, chemical or biological process that future citizens must understand in order to become literate in science can and should be taught in the context from which the particular process was taken in the earth systems …there is no substitute for the real world than the real world itself. Therefore any curriculum that deals with the natural phenomena should use the outdoor learning environment as much as possible. 

“When addressing major water challenges in the world, it is unlikely that the influence on students’ thinking will be restricted to the cognitive domain.  They are likely to form attitudes based on ideas from a plethora of sources with varying degrees of fidelity. Such attitudes are important because, although the links between knowledge, attitude, and behaviour are far from straightforward, these three domains undoubtedly interact, and it is patterns of human behaviour which are of proximal importance to the environment.” 

Highlights of Appropriate Developmental Progression of Learning for Water

Grades 1 to 3

· Since they are readily observable and conceptually accessible, the solid and liquid states and associated change processes (freezing and melting) are the focus of learning with these students. 
· Evaporation and condensation and the gaseous state are beyond most of these students.  It is sufficient to explain these phenomena in terms of water disappearing and reappearing.

· These children can become familiar with some of the properties and uses of water but they are not able to accommodate larger system relationships such as the water cycle.
 
· There does not appear to be any sound rationale for including the concept of erosion for this age group.
Grades 4 to 6
· Evaporation and condensation perceptions develop at about 11 years of age.
 Recognizing that water can exist in a gaseous state is becoming conceptually accessible to some of these students. 
· At this age, the action of pollutants can be explored in concrete ways such as the possibility of having negative impacts on human health.  However, the specifics of pollution, for example, the chemistry and ph of Acid Rain, should be left until they are older.
  
· Interactions of water with other substances suitable for this age group are physical in nature, not chemical. That matter continues to exist after it dissolves in water is accessible at this age.

· These students are not ready to address the full concept of groundwater. 
· Formal instruction about the water cycle should be left until the next grade group.

· Until further research indicates otherwise, it is recommended that the watershed concept be left until the 7 to 9 grade level.

Grades 7 to 9 
· In order to understand the nature of water, these students must successfully come to understand the particulate nature of matter and the basic tenets of the atomic-molecular model.

· These students can begin to investigate the interactions and system nature of the water cycle. Students gain understanding of the complexity of systems but understanding the invisible aspects of water and the water cycle remain problematic
· A static perception of groundwater leads to students failing to associate human activity with water quality.
 

· Many students are unclear as to what a watershed is, restricting their definition to the connection of surface waterways.  
Grade 10 to 12

· Students are ready to address the full complexity of water issues.
· Students have limited knowledge of water treatment systems and have misconceptions related to the treatment of water.
 
· The importance of non-point pollution sources is not appreciated.
  
· People do not acknowledge how their own individual actions potentially threaten community water quality and quantity and tend to depersonalize and disassociate themselves from broader natural and social contexts.

· People have difficulty understanding multi-step causal relationships such as those found in human water systems, groundwater and watersheds systems.

Fundamental Concepts for the water theme are organized in the following strands:
1. Socio-cultural aspects of water and the role of government

2.   Water technology and economics
3. Human dependence and impact on water

4.   Water and the land and living things
5.   Water Science 
This work is considered formative in nature.  Additional research sources, exemplary programs and instructional insights are invited to ensure that curriculum policy and learning program design are informed by our best understanding.
References noted here are cited in full in the full water theme document.


� Brody, 1993: 6. 


� Berkowitz et al, 2003 as noted in Berkowitz et al, 2004: 237.


� Brody, 1993: 7. 


Brody, 1993: 7. 


Brody, 1993: 8.  Brody, 1993: 16.


� Ben-zvi-Assarf and Orion, 2005:  372.


� Myers et al, 2004:  134.


� AAAS, 1993: 67.  Tytler & Peterson, 2004:  9.


� AAAS, 1993: 67.


� Bar, 1989 and Bar and Travis, 1991 as reported in Ben-zvi-Assarf & Orion, 2005. Smith et al, 2004: 31.


� Thornber et al, 1999: 70. Pruneau et al, 2005: 30.


� Smith et al, 2004: 27.


� AAAS, 1993: 68-69. Ben-zvi-Assarf & Orion, 2005: 366.


� Covitt & Gunckel, 2006.


� Smith et al, 2004: 41. Bar and Galili, 1994 and Johnson 1998a 1998b in Ben-zvi-Assarf and Orion, 2005: 367.


� Ben-zvi-Assarf & Orion, 2005: 366, 368, 369. 


� Covitt & Gunckel, 2006.  Pollution Probe, 2002: 46. Environment Canada, 2000. 


� Coyle, 2005: 14.


� DeLorme et al, 2003: 33.


� Covitt & Gunckel, 2006. Coyle, 2005: 14. Dickerson et al, 2005: 374.





Learning for a Sustainable Future
www.lsf-lst.ca.


