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Summary 

Education naturally involves people of all ages. However, we argue that in order for education about 
wetlands, and the environment in general, to be effective, the experiences, backgrounds and views of 
different generations should be taken into account. In addition, the differences between generations 
can be exploited to educate other generations, not only from the top down (older teaching younger), 
but also from the bottom up (younger teaching older). 

 

Introduction 

Effective education about wetlands and about the environment in general requires that people of all 
ages are reached. This is because the people who are in positions to make changes to policy and law are 
typically the older generations, while the people who will be impacted most by such changes, or lack 
thereof, are predominantly the younger generations. Also, older generations have years of experience 
behind them, dating back to a world that had much fewer people on it, and in which awareness of 
environmental issues was just developing. Younger generations grow up in a rapidly changing world, 
with much higher population densities, rapidly advancing urbanization, and ever increasing connectivity. 
The ways in which different generations learn and in which they can best be educated are therefore 
different. At the same time, the different generations can be used to educate each other. The aims of 
this paper are therefore two-fold: (1) to assess how generations differ in their perception of wetlands, 
before any formal education about the subject, and (2) to explore how those differences between 
generations can be exploited to optimize education about wetlands. 

 

Differences between generations in perceptions about wetlands 



When we talk about different generations we generally refer to the three groups of children, their 
parents and their grandparents. The reality, of course, is that people of all ages make up the world 
population, with great overlap in ages between the generations. For the purpose of this paper we 
distinguish between the generations as ‘grandparents’ being born generally during the 1930s to 1950s, 
‘parents’ being born in the 1960s to 1980s, and ‘children’ from the 1990s onwards.  

Since the 1930s the world has changed much. The Second World War (1939-1945) devastated many 
parts of the world, but also led to a subsequent period of renewal and inventions (Eichengreen 1996). 
The post-war period was a time of great optimism. The rebuilding of infrastructure and housing around 
the world in conjunction with the so-called green revolution (Evenson and Golin 2003, Fisher et al. 2009) 
led to a surge of activity in a world that seemed to have unlimited resources. As a result, the loss of life 
during the war was quickly compensated for in terms of numbers and the world population rapidly 
increased (the baby boom, Rogerson and Kim 2005). Between the 1940s and present, the world 
population more than tripled from about 2 billion to just over 7 billion today (Biello 2011).  

The generation of the ‘grandparents’ therefore built their lives, their families and careers during a 
period of plenty. Access to resources was easy and supplies, so it seemed, infinite, unlimited. The 
environment in general, and wetlands in particular, did not feature in most people’s minds. Wetlands 
were places to be filled in, plowed through, or at least avoided.  

The generation of their children, the ‘parents’, saw a different world. A particular event that showed 
that resources were in fact finite was the so-called oil crisis of 1973 (US Department of State 2013), 
which followed a decade after Rachel Carson’s ‘Silent Spring’ (Carson 1962). Increasing connectivity 
through air traffic and television made it possible to see what happened in places that people would 
rarely visit. The Amoco Cadiz oil spill off the coast of Brittany, France 
(http://en.wikipedia.org/wiki/Amoco_Cadiz_oil_spill), drew headlines in the news around the world for 
weeks. The increasing availability of computers made it possible to make complex calculations and 
model the effects of changes to the environment. Increasing numbers of reports on pollution and 
environmental disasters raised awareness of the environment. During the era of the ‘parents’ in the 
United States the Clean Water Act (1972) was put in place, and its subsequent amendments led to the 
legal protection of wetlands. Around the same time, the Ramsar Convention (1971) led to the protection 
of important wetlands in many countries around the world. These protective measures were in part 
responsible for the global rise of education about wetlands (Otte and Fang 2014) and about the 
environment in general. 

The following generation of the ‘children’ grew up in a highly connected world with widespread 
availability of computers. An environmental disaster on the other end of the world is heard about in 
seconds through the internet and networking sites. The BP ‘Deepwater Horizon’ oil spill in the Gulf of 
Mexico  on 20 April 2010 triggered an average of between 5000 and 10,000 Twitter ‘tweets’ for more 
than two months, peaking at more than 20,000 per day in mid-June of that year (Starbird et al. 2015). 
The generation of the ‘children’ is already seeing the effects of climate change and is becoming aware of 
the links between water and energy (the so-called water-energy nexus) and its impact on food 
production (Bazilian et al. 2011). They see a world with high rates of extinction of organisms, rising 
temperatures, pollution, increasing shortages of water, and many other environmental problems. 
Understandably, these children often lack the maturity and perspective to process intense and 
frequently gloomy media coverage of environmental issues. This over-exposure to environmental 
problems can traumatize and dispirit some children and leave educators and parents as the only source 
of information about solutions or progress being made on environmental problems (Strife 2012). 
Children also tend to move from a positive perception of wetlands toward a negative perception of 



wetlands as they mature and become adults. One possible reason for this is the positive portrayal of 
wetlands in childrens’ books, in contrast to more negative societal conditioning that affects perceptions 
of wetlands later in childhood and adult life (Anderson and Moss 1993). 

The three generations in general have very different attitudes to the environment. We are, of course, 
generalizing here. There are certainly ‘grandparents’ who are passionate about wetlands and the 
environment in general, and there are no doubt ‘children’ who do not care about the environment at all, 
let alone wetlands. And there are also differences between cultures and other societal differences (Otte 
and Fang 2014). But the point to take home from the above is that the three generations grew up in 
worlds with vastly differing attitudes towards the environment. What then does this mean for 
environmental education in general, and for education about wetlands in particular? 

 

Education about wetlands for the generations 

We are again generalizing here, but education about wetlands is either to one particular generation, the 
‘children’, via formal education in schools and colleges, or it is to the ‘public at large’, in other words, to 
all generations, for example via informal education in visitor centers. Visitor centers often have a corner 
dedicated to children, but seldom are the different generations truly addressed with their different 
backgrounds in mind. There is probably ‘something for everybody’ but that is a very passive approach. 
How then can we tailor education about wetlands aimed at different generations such that their 
backgrounds are taken into account, and how can we use their different experiences and perceptions to 
educate each other?  

Because each generation has a unique perspective of wetlands, each generation has something to teach 
the others. Children can motivate elders and urge adults to be more involved, and adults can share their 
perspectives and life experiences as part of an education program. Recent research has focused on the 
intergenerational effects of environmental education (Liu and Kaplan 2006), which often includes 
wetlands. Children can be important catalysts for changing adult attitudes and behaviors, for example, 
increased recycling behaviors in homes where the children had gone through an environmental 
education program (Evans et al. 1996). In the Seychelles, local freshwater resources are rapidly 
degrading due to the creation of a public water utility. Children have become part of the conservation 
effort through Wildlife Club Seychelles (WCS). Households where a child had completed a wetlands 
educational unit through WCS showed a significant and positive change (reduction) in water 
consumption (Demerell 2012). Education programs that intentionally include an intergenerational 
component amplify effects of the program outside the classroom even more (Ballantyne et al. 1998).  
Planning an intergenerational component into a wetlands education program for schoolchildren has 
immense potential for impacting attitudes and behaviors of the adults in their lives.  

The reverse is also true. Of course parents teach their children, but the transfer of knowledge of the 
generations of ‘grandparents’ and ‘parents’ to that of the ‘children’ requires active involvement of 
members of these generations in learning by children. Senior volunteers at an outdoor education camp 
were shown to enrich the experience of the students by sharing their unique knowledge of natural 
history, local issues, or global events to provide context to what the students were learning (Liu & 
Kaplan 2006). Grandparents in particular are a valuable resource to help younger generations 
understand changes in the local landscape over time. Grandparents, and parents to some extent, have 
an intimate knowledge of the place where they live – a “local genius” – that is deeply important, and 
allows one to see changes both good and bad as they happen. This is essential for conservation of 



wetlands, because if you don’t know about wetlands in the first place, you won’t know it when they are 
gone (Lopez 1998). 

This brings us to what exactly we desire the outcomes to be. Education about wetlands to the 
generations of the ‘grandparents’ and ‘parents’ should aim to ensure that actions are taken that will 
ensure the sustainable management of wetlands. As these generations are generally more in control of 
setting laws and policies, adequate education in the values of wetlands is important. Although courses 
specifically aimed at community leaders exist (for example http://chicagoconservationcorps.org/c3-
leader-training-program/), the people who elect those leaders need to be educated too. These people 
are more difficult to reach. Intentional intergenerational wetland education programs involving children 
could go a long way to reaching older generations, who are less likely to go through a wetlands 
education program themselves. Education to the generation of the ‘children’ should have the same 
aims, as they are the leaders of the future, but they are also more open to new ideas. They more easily 
adopt new technology, and they may have the creativity, not inhibited by too much knowledge and 
experience, to come up with new strategies that will ensure the sustainable management of wetlands. 
What is most important is that they have a sound background in science, so that they understand the 
processes that underpin the functions and ecosystem services of wetlands. The generation of the 
‘children’ is likely already more educated about wetlands than are the generations of the ‘parents’ and 
‘grandparents’. But other factors play a role too. Kaplowitz and Kerr (2003) surveyed the perceptions 
about wetlands from 1,012 respondents by telephone questionnaires in Michigan State, USA. They 
found that younger, better educated, and wealthier people place greater importance than others on 
wetland existence. People on the politically, more conservative side (Republicans) valued wetlands less 
than people on the more Liberal end of the political spectrum (Democrats). Interestingly, the community 
people lived in (rural, suburban, urban) did not play an important role in people’s perceptions about 
wetlands.  

 

A few ideas for intergenerational education about wetlands 

Wetlands provide an opportunity for educators to involve all generations in the important subjects of 
environmental biology or ecology through issues of biodiversity, conservation, and management 
(Papapanagou et al. 2005). Wetland education should include formal and informal learning 
opportunities through schools, museums, national park services, nature centers, environmental learning 
centers, communities, NGOs (Korže 2012; McHardy et al. 2009; Sowards and Boyette 2004). A good 
wetland outdoor program crosses gender, generation, and ethnic boundaries (Sowards and Boyette 
2004). Intergenerational education involves passive and active interaction between the generations. 
Examples of intergenerational education involving passive and active approaches include: 

 Story telling – classic story telling of course involves older generations to read to younger 
generations, and that is a good way to have older generations inform the younger generations 
about their experiences with wetlands. These stories could also be in the form of “When I was 
young…”  For example, Wilson (2013) writes about his formative experience of growing up 
exploring local swamps and woodlands. Wilson’s experience of exploring nature as a child was 
fairly common at the time, but children spend their time much differently now.  Younger 
generations could also read about their experiences to older generations, facilitating dialogue 
about change through generations, as well as finding commonalities.  This can be done live, in 
an active manner, or passive, via recorded readings in sound and video. 

 Hands-on field fun – children love mud, and adults love to see kids play in mud. Hands-on field 
experience with specific instructions on how the different generations use their skills – for 



example by having members of the older generations weave baskets from wetland plants, while 
the younger generations catch fish and other organisms with those baskets is another way to 
educate people of different generations in an interactive manner. In the Coastal Roots Program, 
designed by Louisiana State University, students at an elementary school dug trenches to install 
their school’s plant nursery for ecological stewardship. This program based on four stages of 
environmental literacy, such as awareness, concern, understanding, and action (McHardy et al. 
2009). Cachelin et al. (2009) also declared that field-based programs demonstrated greater 
cognitive understanding and affective responses than classroom-based programs do because 
wetlands involved actual funs, beautiful learning,relaxation, sensation, and nature. 

 The so-called Ecoremediation Polygon (Korže 2012) is a site for experiential learning in Slovenia 
consisting of examples of different ecosystems in which children and adults can learn about the 
potential to protect and restore the environment, including wetlands. It uses the ‘classroom in 
nature’ concept for hands-on field studies. Students develop three key competences: cognitive 
domain, affective domain, and practical domain from observing natural processes, such as self-
cleaning, water retention and biological diversity. A similar example is that in which children 
with different mental capabilities learned about the ecology of wood ducks through experiential 
learning in the Atchafalaya Basin, Louisiana  (McHardy et al. 2009).  

 Computer games are another possibility (though the post-apocalyptic world of the 1995 game 
Wetlands, see http://en.wikipedia.org/wiki/Wetlands_%28video_game%29, is not what we 
have in mind here). Computer games are now part of education (Malykhina 2014) and an 
interactive game featuring the different generations can be imagined. In such a game, members 
of the different generations could act as someone from their own generation in the game, or as 
someone from the other generations. While we can imagine such a game, to our knowledge no 
such game actually exists to date. 

 

References 

Anderson S, Moss B (1993) How wetland habitats are perceived by children: consequences for children's 
education and wetland conservation. International Journal of Science Education, 15(5), 473-485. 

Ballantyne R, Connell S, Fien J (1998) Students as catalysts of environmental change: A framework for 
researching intergenerational influence through environmental education. Environmental Education 
Research, 4(3), 285-298. 

Bazilian M, Rogner H, Howells M, Hermann S, Arent D, Gielen D, Steduto P, Mueller A,  Komor A, Tol RSJ, 
Yumkella KK (2011) Considering the energy, water and food nexus: Towards an integrated modelling 
approach. Energy Policy 39: 7896–7906 

Biello D (2011) Human Population Reaches 7 Billion--How Did This Happen and Can It Go On? Scientific 
American, October 28, 2011. http://www.scientificamerican.com/article/human-population-
reaches-seven-billion/. 

Cachelin A, Paisley K, and Blanchard A (2009) Using the significant life experience framework to inform 
program evaluation: The nature conservancy’s wings & water wetlands education program. The 
Journal of Environmental Education 40:2-14. 

Carson R (1962) Silent Spring, Houghton Mifflin, Boston, Massachusetts, USA. 
Damerell P, Howe C, Milner-Gulland EJ (2013) Child-orientated environmental education influences 

adult knowledge and household behaviour. Environmental Research Letters 8: 015016. 
Eichengreen B (1996) Institutions and Economic Growth: Europe Since World War II in N.F.R. Crafts NFR, 

Toniolo G (Eds) Economic Growth in Europe Since 1945, Cambridge University Press, pp. 38-72 

http://www.scientificamerican.com/article/human-population-reaches-seven-billion/
http://www.scientificamerican.com/article/human-population-reaches-seven-billion/


Evans SM, Gill ME, Marchant J (1996) Schoolchildren as educators: the indirect influence of 
environmental education in schools on parents' attitudes towards the environment. Journal of 
Biological Education, 30, 243-248. 

Evenson RE, Golin D (2003) Assessing the Impact of the Green Revolution, 1960 to 2000. Science 300: 
758-762. Doi: 10.1126/science.1078710 

Fischer RA,  Byerlee E, Edmeades EO (2009) "Can Technology Deliver on the Yield Challenge to 2050". 
Expert Meeting on How to Feed the World (Food and Agriculture Organization of the United 
Nations). (ftp://ftp.fao.org/docrep/fao/012/ak977e/ak977e00.pdf) 

Kaplowitz MD and Kerr J (2003) Michigan residents' perceptions of wetlands and mitigation. Wetlands, 
23:267-277. 

Korže AV (2012) The ecoremediation educational polygon: a ‘classroom in nature’. Geography 97 Part 2 
Summer 2012:95-99. 

Liu ST, Kaplan MS (2006) An intergenerational approach for enriching children's environmental attitudes 
and knowledge. Applied Environmental Education and Communication 5: 9-20. 

Lopez B (2006) The American Geographies. Environment 1: 222. 
Malykhina E (2014) Fact or Fiction?: Video Games Are the Future of Education. Scientific American, 

September 12, 2014. http://www.scientificamerican.com/article/fact-or-fiction-video-games-are-
the-future-of-education/ 

McHardy RJ, Blanchard PB and de Wet CF (2009) Ecological Stewardship and gifted children.  Gifted 
Child Today 32:16-23. 

Otte ML, Fang WT (2014) Drivers of education about wetlands. In: Leu TY, Fang WT (eds.). The 
Proceedings of the International Wetlands Conference on Environmental Education. Nov. 18-19 
Taijiang National Park headquarters, Construction and Planning Agency, Ministry of the Interior, 
Taipei, Taiwan, ROC, pp. 29-55. 

Papapanagou E, Tiniakou A and Georgiadis T (2005) Environmental education in wetland ecosystems. 
Journal of Biological Education 40:25-30. 

Rogerson PA, Kim D (2005) Population distribution and redistribution of the baby-boom cohort in the 
United States: Recent trends and implications. PNAS 102: 15319–15324, Doi: 
10.1073/pnas.0507318102  

Sowards AB and Boyette CT (2004) Waterworks: A wetland adventure. An outdoor environmental 
education experience. The Texas Science Teacher October: 8-11. 

Starbird K, Dailey D, Hayward Walker A, Leschine TM, Pavia R and Bostrom A (2015) Social Media, Public 
Participation, and the 2010 BP Deepwater Horizon Oil Spill. Human and Ecological Risk Assessment 
21: 605–630, doi: dx.doi.org/10.1080/10807039.2014.947866 

Strife SJ (2012) Children's environmental concerns: Expressing ecophobia. The Journal of Environmental 
Education, 43: 37-54. 

US Department of State (2013) Milestones: 1969–1976, Oil Embargo, 1973–1974. US Department of 
State, Office of the Historian. https://history.state.gov/milestones/1969-1976/oil-embargo. 
Accessed 10 March 2014.  

Wilson EO (2013) Letters to a young scientist. WW Norton & Company. 

View publication stats

https://www.researchgate.net/publication/275042170

