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What I hope to achieve in the next few minutes…

• Introduce the Lesson Plan for a lecture/series of lectures on
• the Topic of Water Resources Management

• Case Study of Cyprus

• Show how the case study addresses SDG6, SDG11 and
SDG13

• Show how the elements of the CARE methodology fit into
this lesson plan



where on earth, literally speaking(!), is Cyprus?



Cyprus (“who are you guys, really??” - Economy)

• National currency: Euro (EUR)

• GDP: 25 billions USD

• GDP annual % change: 4.2%

• GDP per Capita: 29000 USD

• Unemployment Rate: 8%

• Inflation Rate: 1.8%

• Employment by Sector: Agriculture (3.5%) / Industry (17%) / Services (79.5%)

• Type of Economy:
Well developed economy, member of the European Union and Eurozone with
great potentials in attracting foreign investment

• A liberal economy with favourable business laws and high potentials of
development; Unemployment rate among the lowest in Europe; extreme
dependence on tourism.



Cyprus (geography / climate)





Water Resources Management

• A most important topic for Cyprus!
• We simply don’t have enough of it!

• How do SDG Targets fit into this topic?...

• How can the CARE methodology guide this topic?



UN Sustainable Development Goals



SDG 6 – Clean Water & Sanitation
• By 2030

• achieve universal and equitable access to safe and affordable drinking water for all

• achieve access to adequate and equitable sanitation and hygiene for all and end open defecation, paying
special attention to the needs of women and girls and those in vulnerable situations

• improve water quality by reducing pollution, eliminating dumping and minimizing release of hazardous
chemicals and materials, halving the proportion of untreated wastewater and substantially increasing
recycling and safe reuse globally

• substantially increase water-use efficiency across all sectors and ensure sustainable withdrawals and
supply of freshwater to address water scarcity and substantially reduce the number of people suffering
from water scarcity

• implement integrated water resources management at all levels, including through transboundary
cooperation as appropriate

• expand international cooperation and capacity-building support to developing countries in water- and
sanitation-related activities and programmes, including water harvesting, desalination, water efficiency,
wastewater treatment, recycling and reuse technologies

• By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands, rivers,
aquifers and lakes

• Support and strengthen the participation of local communities in improving water and sanitation
management



SDG 11 – Sustainable Cities and Communities 

• …

• By 2030, significantly reduce the number of deaths and the number of people affected and 
substantially decrease the direct economic losses relative to global gross domestic product 
caused by disasters, including water-related disasters, with a focus on protecting the poor 
and people in vulnerable situations

• By 2030, reduce the adverse per capita environmental impact of cities, including by 
paying special attention to air quality and municipal and other waste management

• …

• settlements adopting and implementing integrated policies and plans towards inclusion, 
resource efficiency, mitigation and adaptation to climate change, resilience to disasters, 
and develop and implement, in line with the Sendai Framework for Disaster Risk Reduction 
2015-2030, holistic disaster risk management at all levels

• …



SDG 13 – Climate Action

• Strengthen resilience and adaptive capacity to climate-related hazards and natural 
disasters in all countries

• Integrate climate change measures into national policies, strategies and planning

• Improve education, awareness-raising and human and institutional capacity on climate 
change mitigation, adaptation, impact reduction and early warning

• Implement the commitment undertaken by developed-country parties to the United 
Nations Framework Convention on Climate Change to a goal of mobilizing jointly $100 
billion annually by 2020 from all sources to address the needs of developing countries in 
the context of meaningful mitigation actions and transparency on implementation and fully 
operationalize the Green Climate Fund through its capitalization as soon as possible

• Promote mechanisms for raising capacity for effective climate change-related planning and 
management in least developed countries and small island developing States, including 
focusing on women, youth and local and marginalized communities



Water Resources Management:
the case study of Cyprus



The “design elements” of a course

• Target audience:
• 2nd year engineering students

• Subjects covered:
• Environmental Engineering; Water Resources; Management Science

• Higher order thinking skills:
• Knowledge, comprehension, application, analysis,  synthesis,  evaluation

• General capabilities:
• Literacy, Critical and creative thinking, Personal and social capability, Information and 

communication technology capability, Intercultural understanding

• Relevant Vocabulary:
• Renewable, non-renewable, continuous, resources, finite, water cycle, groundwater, 

precipitation, freshwater, aquifer, surface water, infrastructure, sustainability, 
development, cultural, economic, environmental, social, management, pollution, 
point, non-point, salinity, reservoir, desalination, water reuse, water pricing, virtual 
water.

• Resources needed:
• Online statistical data; online Governmental reports; access to websites of research 

projects; YouTube video access; Google Maps.



Learning Objectives

• Explore the elements of water resources management

• Identify key approaches in addressing water challenges in a water-
stressed environment

• Raise awareness on novel and/or collective management approaches
for water resources

• Develop a sense of “thinking-out-of-the-box” and multidisciplinary
approaches for engineering students



The learning-design scenario

Main sections of the lecture

1. Painting the (current) picture
• historic data, current situation, future trends

2. “Down the beaten path”
• Actions taken by the Government for alleviation of 

problems

3. “The problem persists…”
• Where do we go from here? 

4. Getting “out of the box”
• Integrated Water Resources Management

CARE

• Conceptualize

• Activate

• Reflect

• Engage



Lesson Plan

• Painting the (current) picture - (Conceptualize, Activate)
1. Introduction / Warm-up / Setting-up the Scene
2. Identification of Problems (emphasis on Water Quantity)

• “Down the beaten path” - (Activate, Reflect)
3. Understand the already-Implemented Solutions (Water Quantity)
4. Future Directions with regards to Water Quantity

• Painting the (current) picture - (Conceptualize)
5. Water Quality (Complicate the already-complex picture)

• “Down the beaten path” - (Activate, Reflect)
6. Investigate solutions to Water Quality problems
7. Future directions with Water Quality

• Getting “out of the box” - (Engage)
8. Integrated Water Resources Management (tying everything together)



1. Introduction / Warm-up / Setting-up the Scene

• Start-up by inviting learners to recollect basic science concepts as follows:
• Importance of water
• Character of water
• Historical / social perspectives

• Invite learners to explore Cyprus (the basis of our case study)
• Geographical features
• Political status
• Economic activity

• Brainstorming activity: ask learners on their opinions on the connection 
between geography / meteorology-weather / environment / economic 
activity and their effect on water resources (and vice-versa)

• Construct a network diagram that summarizes the findings of the discussion
(NOTE: this activity sets up the scene for the final part of the course: Integrated Water 
Resources Management)



2. Identification of Problems (emphasis on Water Quantity)

• Paint the picture of water resources in Cyprus with emphasis on
• Sources of water

• Users of water

• Quantity available

• Trends in availability & consumption

• Patterns in availability & consumption

• Brainstorming activity: ask learners to
• Suggest solutions to the problems identified

• Critique / evaluate the suggested solutions – i.e. what is the percent
contribution of each suggested solution (to the overall picture), and what are
the disadvantages of each solution.



3. Understand the already-Implemented Solutions

• Introduce the solutions explored / implemented by the Government

• Discuss the advantages and disadvantages of each solution

• Analyze the overall benefit of each solution (to the water budget of 
the country)



4. Future Directions with regards to Water Quantity

• Ask learners to investigate (use of web resources) solutions
implemented by other countries.

• Discuss why these solutions may not have been implemented (yet) in Cyprus.
The discussion may delve into socio-economic issues.  This discussion will help
capture and examine the multidisciplinary dimensions and complex nature of
environmental problems.

• Use the example of the Agricultural Industry as the basis for
identifying the main flaws of focusing on any individual solution (from
the ones discussed).

• This part of the lecture takes that form of a guided discussion.



5. Water Quality (Complicate the already-complex picture)

• Ask learners to recall information (from the introductory part of the
lecture) that relates to economic activities and their effect on water.
Place emphasis on Water Quality issues.

• List and rank Water Quality – related problems

• Connect the water Quantity to the water Quality problems.

• Emphasize the circular repercussions that ensue



6. Investigate solutions to Water Quality problems

• List the various approaches to water quality problems with special 
emphasis on

• Wastewater treatment

• Alternative (ecological) approaches to treatment

• Revisit the issue of water reclamation / water reuse (coupling the 
issues of water quantity and water quality)

• Discuss externalities ensuing from the approach of water reuse



7. Future directions with Water Quality

• Discuss how the planned economic activity in Cyprus may exacerbate
existing quality problems.

• Use the examples of the Hydrocarbons sector, as well as the Tourism (golf
courses) paradigm.

• Hold a class discussion on the social / economic / political / technical
repercussions of future development



8. Integrated Water Resources Management
(tying everything together)

• Provide the main elements of integrated water resources management

• Use the example of a research project (Life+ Project acronymed
WATER) completed by our team to introduce the mechanistic 
elements of a numerical integrated water resources management 
approach (i.e. operations research approach).



It is about time I shut up!!...

• In the remote case that anyone is interested in viewing the actual 
lecture, I can share the slides with you…

• I would be very interested in listening to your own approaches in 
delivering similar lectures…

• I am open to
• Questions
• Comments
• Insults
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Water Resources Management
Case Study of Cyprus

© Dr. Christos Anastasiou



Why do we need water?

To remain healthy we need to drink 2 liters of 
water every day



Do we need water for anything else?

Agriculture Construction Transportation

Recreation Industry



The importance of water – ancient civilizations



The water cycle



The “strangeness” of water!...



Other materials are denser at a lower temperature.

Water exhibits is highest density at 4 degrees Celsius.

This is how fish stay alive even in a frozen lake…



Water molecules tend to electrostatically 
“stick” to one another, thus creating a thin 
“membrane”.

Van der Waal forces

This effect also explains the formation of 
water droplets…



Water as a solvent!...



How much water do we have on earth?

Globe Atmosphere



Seas and Oceans

Snow and Ice caps

Groundwater

Rivers and lakes



Activity

• Drinking

• Brushing of teeth

• Washing clothes

• Washing dishes

• Toilet flushing

• Bath / Shower

• Producing one tomato

• Manufacturing a car

Water needed

• 2 Liters/day

• 4 Liters/day

• 25 Liters/day

• 25 Liters/day

• 50 Liters/day

• 60 Liters/day

• 10 Liters

• 160.000 Liters

How much water do we use?

11/2 λίτρα

1000 λίτρα

19 λίτρα
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Water:
Management of an essential resource in shortage

• A few years back:
• water considered as a natural resource in abundance

• Common to everyone / use without any consequence

• Today:
• water is a valuable commodity that is in shortage

• Reasons:
• unwise use (or rather abuse) of water resources

• rapid increase in the world’s population

• The protection and the proper management of the available water resources on
earth is essential for sustaining life on earth.

“TRAGEDY OF THE COMMONS”
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Water as a “special good”

?

Water is a special good for which
there is NO SUBSTITUTE
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International conflicts and water supply

• There are 261 major rivers worldwide that cross international boundaries.

• The division of water resources between countries can either be a source of conflict 
or a reason for necessary cooperation.

• 162 treaties were signed and implemented for cooperative water management.

• Some major disputes are not settled
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Some say that wars fought in the future will not be over oil but over 
water
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Water Issues in Cyprus
Water Quantity Problems
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2010 257 429 2570 197 -60 53 12 262 5 82

2011 258 558 3348 265 7 49 14 328 70 81

2012 259 790 4737 404 145 18 17 438 179 80

2013 260 295 1770 117 -143 11 17 145 -115 78

2014 261 393 2358 173 -88 33 17 222 -39 80

2015 262 484 2904 228 -34 38 17 284 23 82

2016 263 430 2580 198 -65 69 19 285 22 90

2017 264 326 1956 136 -128 69 20 224 -40 94
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Increased Demand
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Domestic Water Demand Projection



Decreasing Supply
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50
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Temporal Variation
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Seasonality of Rainfall



Seasonality of Rainfall
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Why?
2. Decreased Supply

CYPRUS ANNUAL PRECIPITATION AND AVERAGE 1901/1970-1971/2004

(AREA UNDER GOVERNMENT CONTROL) 
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Spatial Variation
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Water Demand in Cyprus
(2012 data)
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Water demand and sources
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Annual Irrigation Water Demand
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45,000 boreholes (known)
some say that there another so many that are illegal…

62
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Local sea water intrusion

Saltwater Intrusion
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Water Losses (Leaks) from
Water Distribution Networks
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Location of the leaks.
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• After the leaks were fixed the calculated water saved was

• about 1100m3/day or 45m3/hr. 

• This saved €635 per day.
• €232,000 per year.
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• Over the past years, approximately €70 million has been spent to 
upgrade / replace domestic water supply networks in rural areas 
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•We have huge water losses in leaky

pipes in the areas where the network is

managed by a municipality or a

community.

e.g. Frenaros 46%, Yermasoyia

40%.

We need to allocate serious money and

effort

•A survey that the office of the

Environment Commissioner did within 300

communities has shown that one third of

them has no central metering.

They don’t even know how much water is

lost!!!Water Pipe changes in Lofou
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• There are thousands of uncontrolled and unregulated swimming pools.

• The water needed to fill up and run a regular size swimming pool in this hot
weather corresponds to the daily needs of one person for over 10 months!

Modern Life in Cyprus…
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The village of Tala in Paphos has around 1000 pools
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Rainwater in urban areas is collected in cement pipes and driven to the 
sea.
Sustainable Urban Drainage Systems are still rejected by some “planning” 
authorities.
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• Water Quantity Problems
• Increased demand

• No natural reservoir catchments

• Temporal and Spatial disparity in rainfall

• Sea water intrusion to island's aquifers

• What would you do???
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Water Quantity
Problem “Solutions”
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Government Implemented Measures to Address the Water 
Quantity Challenge

• Water Conservation

• “Not a drop of water to the sea” Policy

• Desalination

• Water Reuse

• Grey-water reuse
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Water Savings
Education Campaigns
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Water Saving Measures
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Efficient Irrigation Practices

Modern and efficient irrigation systems (80-90% efficiencies) covering more 

than 95% of total irrigated land 



78More than 107 dams have been constructed 
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Asprokremos Dam

79

Kourris Dam
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Reservoir Dams of Cyprus
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06/03/2004
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06/03/2004
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For several years, the water development 
expenditure accounted for about 20% of the 
total Development Budget for the country.



Desalination in Cyprus

• There are 4 desalination units in Cyprus nowadays (2019)
• Dekelia
• Limassol (Episkopi)
• Vasilikos
• Larnaca
• Pafos (unit expected to be completed soon)

• Dekelia & Larnaca Units
• Produce 32.8 MCM/year
• Serve Nicosia, Larnaca, and Ammochostos Districts

• Episkopi & Vasilikos Units
• Produce 32.8 MCM / year
• Serve Limassol and Ammochostos Districts



87

Desalting Process:
Reverse Osmosis
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Desalination in Cyprus

• Economic Aspects
• Dhekelia Plant

• Capital Investment: US$ 29,000,000
• Unit Cost: US$ 1.00 / cubic meter

• Larnaca Plant
• Capital Investment: US$ 32,000,000
• Unit Cost: US$ 0.74 / cubic meter

• Environmental Aspects
• Formation of a hyperhaline area

• Benthic habitats might be altered

• Increase of about 2.2% in carbon dioxide and sulfur dioxide emissions (in Cyprus)
for each plant
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Desalination Plants
(energy cost)

• To produce drinking water in desalination plants is approximately 4.5
kwh/m³.

• The power required to run a desalination plant producing 60,000m³ drinking
water per day is 11.5 MW

• Approximate energy cost of desalination = €0.5 / m³, if the average cost
of 1 kWh = €0.15

• Running cost (for energy purposes alone) ~ €30,000 / day = €10
million/year
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Reutilization of Treated Sewage Effluent 

• The main type of wastewater
• effluent from domestic use 

• Cost of the treated effluent (up to tertiary level)
• ~ US$ 0.37 / cubic meter
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Background – Definitions & Water use picture
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Background – Wastewater Treatment
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Wastewater Production
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Treatment Plants in Cyprus

Category Units
Total Capacity

(m3/day)

Existing urban wastewater treatment plants 8 174,100*

Existing rural wastewater treatment plants (> 2000 p.e.) 6 2210

Existing rural wastewater treatment plants (< 2000 p.e.) 5 650

Existing wastewater treatment plants for refugee housing 3 206

Existing wastewater treatment plants for hospitals 3 1280

Existing wastewater treatment plants for military camps 9 684

* Includes the 30,000 m3 / day of the Mia Milia WWTP, currently under construction, and the 18,000 m3 / day of the 2nd Phase of the Larnaca 

WWTP, which will be soon operational.
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The “fate” of treated effluent in Cyprus



Treated Effluent Projections
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WW reuse: Irrigation

• One of the most significant uses of reclaimed
wastewater

• Water needed for irrigation accounts for
>60% of demand

• Explicit Regulations and guidelines need to
be followed
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WW reuse: Irrigation

• Advantages
• One of the most significant uses of reclaimed wastewater

• Water needed for irrigation accounts for >60% of demand

• High concentrations of nutrients / may eliminate need for fertilizer

• Long-term soil enrichment / Additional treatment in soil

• Decreases demand on potable water supply

• Water not discharged to receiving waters

• Disadvantages

• Health risk from associated pathogens

• Health risk from other contaminants (e.g. metals, chemicals, pharmaceuticals)

• Decrease in soil quality from accumulation of metals and acidification
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WW reuse: Groundwater Recharge

• Groundwater Replenishment

• Salt Water Intrusion

• Subsidence Control

• Typical methods:
• Field flooding

• Recharge basins

• Excavated pits, 

• Recharge (injections wells  - confined 
aquifers), 
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WW reuse: Groundwater Recharge

• Advantages
• Less cost than equivalent surface water reservoirs

• The aquifer serves as an eventual natural distribution system

• No evaporation, taste and odor problems occurred in surface reservoirs

• Suitable sites for surface water reservoirs may not be available or environmentally acceptable 

• Limitations
• Extensive land areas may be needed for spreading basins 

• Costs for treatment, water quality monitoring, and injection/infiltration facilities operations may be 
expensive. 

• Recharge may increase the danger of aquifer contamination due to inadequate pretreatment

• Not all recharged water may be recoverable

• Hydrogeologic uncertainties may reduce the effectiveness of the recharge project in meeting water supply 
demand
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Other Possible Uses for Recycled Water

• Augmentation of Surface Water Supplies

• Industrial Uses
• Cooling water (no mist)
• Process water

• Construction Uses

• Structural & nonstructural fire-fighting

• Soil compaction

• Urban Uses
• Toilet & urinal flushing
• Decorative fountains
• Commercial laundries
• Car washes

• Indirect Potable Water Uses
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Problems associated with WW reuse

• Lack of appropriate infrastructure for the effective and efficient reuse

• Real cost of projects can be higher than the estimated
• Often due to insufficient planning before design and construction of water reclamation projects

• Presence of pathogens in water, chemical contaminants or heavy metals because of 
insufficient treatment.

• The method used to apply treated wastewater for agricultural irrigation:



105

Other Problems…

• Cost of recycled water vs. traditional sources
• the cost of water has to be acceptable for end users

• Social acceptance (farmers, retailers and consumers): This is the most sensitive area 
of this topic.  Especially for societies “in transition”.

• Will farmers reuse water, if their product cannot be sold?

• Will consumers buy products where reuse water was used?

• Social issues play a significant role in water reuse initiatives and should be adequately addressed. 
With adequate political will accompanied by awareness programmes these cultural, religious and 
social objections can be overcome.
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Water Reuse
(another Cyprus failure story?)

• Types of measures?
• Direct regulation (penalties)?

• Economic incentives
• Subsidies?

• Water Pricing?
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Water Pricing

• Metering is applied to all water uses

• Water billing is based on the actual consumption metered at each
individual water supply point

• For drinking water, charges are based on rising block tariffs
• For irrigation water provided through the government schemes, charges are

established on a volumetric basis and penalty charges apply for over-
consumption

• Existing pricing policies have been revised and adjusted to the
provisions of Article 9 of the Water Framework Directive
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Energy required for drinking water

• To produce drinking water in desalination plants          4.5 kwh/m³.

• To treat water from the dams 0.8 kwh/m³.

• To deliver water to Nicosia Water Board storage tanks 0.6 kwh/m³.     

(Energy to deliver water in general is 0.4 kwh/m³/100m head). 

• To deliver water in the rooms of a Hotel with booster pumps 0.3 kwh/m³.

• To deliver water in a house with a booster pump          0.4 kwh/m³.
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Sewage Water Removal and Treatment

• Energy to deliver sewage water to the sewage treatment plants 0.8 kwh/m³.

• Fuel to remove sewage water with the lorry 2 Litres/m³.

• Energy to treat sewage water in sewage treatment plants 1.0 kwh/m³.

• Energy to deliver treated water for irrigation 0.3 kwh/m³.
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Energy / Water Demand

The average water demand for Cyprus is 

200,000 m³/day 

The energy needed for the above water  

1,520,000 kwh/day
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Typical Demand for Water in a 
Household in Cyprus

Municipal water use:

~ 175 l/c/d
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Recycling of Grey Water
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Example: ANASTASIA HOTEL PROTARAS
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The installation of water saving devices in an average household with:

• Two toilets

• Two sink units

• One bath

• Two kitchen taps

will cost about €100

and will result an annual saving of 120m³.
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• Agriculture consumes ~2/3 of the water resources of Cyprus

• Agriculture contributes ~4% to the GDP of the country

• Therefore, the logical argument would be that agriculture should receive 
the most attention when devising water management practices

• Do you agree?

• How do we proceed?

Consider the following…
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Did you know that…
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Virtual Water

• Virtual water is the water “embedded” in commodities

• Agricultural commodities have the highest virtual water content

• Virtual water “flows” from nation to nation with the import and 
export of goods

• Used in calculating water footprints of nations

Not all waters are equal!
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Virtual water content of selected goods

Product Virtual Water (Litres)

1 tomato 13

1 cup of coffee (125 ml) 140

1 kg wheat 1000

1 cotton t-shirt 2000

1 hamburger 2400

1 kg rice 3000

1 pair leather shoes 8000
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Water footprints of Nations

Country Total Footprint

Billion m3/yr

India 987

China 883

USA 696

Russia 271

Indonesia 270

Country Per Capita Footprint

m3/cap/yr

USA 2483

Greece 2389

Malaysia 2344

Italy 2332

Spain 2325

Top five highest total water footprints Highest per capita water footprints



123

Water footprints of Nations

Country Total Footprint

Billion m3/yr

Barbados 0.36

Iceland 0.37

Belize 0.39

Cape Verde 0.43

Suriname 0.51

Country Per Capita Footprint

m3/cap/yr

Yemen 619

Botswana 623

Afghanistan 660

Somalia 671

Ethiopia 675

Lowest five total water footprints and per capita water footprints
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Virtual water distribution exported
from Cyprus
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Primary agricultural 

products

VW in EXPORTS 

(MCM)

Net profit ($ 

million) 

Citrus fruits 27 13

Grapes 8.3 0.6

Fruits & vegetables 22.6 10.4

Potatoes 24.8 4.1

Total 111.4 28.1
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• Get rid of agriculture in Cyprus!!
• Do you agree?

So… we have found the solution!
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• Why is getting rid of agriculture altogether may NOT be such a good
idea?

• Economic vulnerability of importing nations – dependency on other nations for
food (security of food supply)

• Political leaders may postpone addressing water scarcity issues
• Lack of diversification in the economy

• E.g. volatility of tourism & service sectors

• Infiltration of people in the cities
• Lack of infrastructure to hold them

• Environmental & public health issues

• Social & economic problems created
• Unemployment
• Economic disparities

• equity
• Crime
• Etc…
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Water Quality
Problem Causes & Solutions
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Wastewater Collection and Treatment

Moni WWTP, Limassol

Sewerage & Drainage System, Limassol
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Domestic Wastewater Treatment
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Agriculture & Animal Farming
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Nitrate Vulnerable Zones in Cyprus
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Marine Aquaculture in Cyprus

• Main marine species cultured Cyprus:

•Seabream (Sparus aurata)

•66% of total production

•Seabass (Dicentrarchus labrax)

•33% of total production

•Blue-fin Tuna (Thunnus thynnus),

• ~3500 tons of fish

• Total value ~£CΥ 19.5 million. 

• ~70% of the total fisheries production of 

Cyprus



136

Episodic Eutrophication

Ephemeral

filamentous macroalga

Cladophora spp
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Conclusions

• The water resources of Cyprus are limited, and they are almost fully developed.

• Non–Conventional Water Resources Management is being increasingly recognized as
an economically and environmentally preferable alternative to the development of
new sources (i.e. desalination).

• Water conservation and reuse remain a top priority in Cyprus.

• Cyprus has done a lot in the last 40 years to optimize the management and
protection of its water resources but its work is by no means complete.
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• Need for INTEGRATED WATER RESOURCE MANAGEMENT
• How do we proceed?

• How do we define the variables that we should consider?

• What are the objectives that should be considered?

• What are the constraints?
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What is Education 
for Sustainable 
Development? 

2



Education for Sustainable Development

•Knowledge
•Sensitization – Awareness
•Attitudes
•Skills 
•Participation and Action 

3



ESD Dimensions
CONTENT

• This is integrated in the programmes of study
and it includes key issues such as climate
change, biodiversity depletion, sustainable
production and consumption, poverty etc.

EDUCATIONAL METHODOLOGIES AND 
LEARNING ENVIRONMENTS

• Interactive student-centered explorative,
action oriented, transformative learning, critical
- reflective learning environments, (real or
realistic) for promoting action for SD.

• Formal – Informal – Non formal education
settings

4

LEARNING OUTCOMES

▪ Promote learning and the development of
fundamental skills and competences, such
critical and systemic thinking, collaborative
decision making, responsibility for the present
and the future.

SOCIAL CHANGE

▪ Empower learners of any age and educational
level to personally change and contribute to
the broader social change in the direction of
Sustainability.

▪ Transition towards green economies



What is Education for 
Biodiversity? 

5



Dimensions of Biodiversity Education:

CONTENT:

EDUCATIONAL APPROACHES AND 
LEARNING ENVIRONMENTS:

6

LEARNING OUTCOMES:

SOCIAL CHANGE:

Work in groups to fill in the following boxes:



Biodiversity Education overall goal

Biodiversity Education seeks to inform and raise 
people’s awareness about the importance of 
biodiversity and invites them to reflect upon and 
consider their own role in its protection or 
destruction.



Learning goals for biodiversity

Discuss in your group and define learning goals for biodiversity 
education concerning 5 levels:

- Cognitive level

- Skills and Competences

- Awareness raising and sensitization

- Attitudes development

- Action



Difficulties in Biodiversity Education 

Having in mind the content of the 
concept of biodiversity and the aims 
and goals of biodiversity education 
which factors do you think constitute 
obstacles to delivering biodiversity 
education at different levels of 
education?



Indicators of good practice

Consider, what characteristics should a 
Good Biodiversity Education Programme / 
or intervention have? 

McLeish E (1996). 

Biodiversity. Educating for Life. 

CEE (Council for Environmental Education, UK)



Have clear objectives

•Operational objectives
• Behavioral objectives

Indicators of good practice



Getting the processes right

• identify and then research your audience thoroughly. Identify its needs and 
be prepared to change your ideas in the light of yout research

• target your programme(s) specifically and appropriately for your intended 
audience

• be very clear about the planning and implementation process (timescales, 
resources, responsibilities, etc). Ensure that others involved in the programme
are also clear

• consider how and when you will evaluate the process to ensure that your 
programme is meeting its operational objectives and working effectively.

Indicators of good practice



Offering relevant experiences

• Think locally
• Empowering citizens on a local level 
• Give Clear messages
• Improve local communication
• DIY Biodiversity

Indicators of good practice



Getting the style right!

• The WOW!!! Factor.
• Hands on experiences
• Make it fun
• Keep it simple

Indicators of good practice



Building in progression

• Conceptual journey
• Skill building

Indicators of good practice



Practicing what you preach

• Are our actions and our messages consistent?

Indicators of good practice



•Offering access

• E.g. a wooden path or a bridge can allow us to observe up 
close a lake or a meadow and give access to people with 
mobility issues

Indicators of good practice



Looking for support

• Ask the specialists for support.

Indicators of good practice



Evaluating outcomes
• Follow up questionnaires with close ended questions when completing an 

activity or a session…
• Administration of a questionnaire after some time, to see the duration of 

the impact of the activity and remove the immediate reaction of the 
educational intervention. 

• Observation during intervention
• Communication box
• Increasing or decreasing numbers of visitors
• Focus groups and advisory pannels

Indicators of good practice



Making a difference

- The active citizens

- The responsible consumer

- The concerned individual



A call to action

Issues involving biodiversity may be contentious, not always 
verifiable, and certainly emotive.  

We have to be critical of our own ideas and methods

We have, above all else, to be good educators. Unless our 
education programmes are soundly based, clearly articulated 
and free from partiality, they will not be taken seriously and 
will be rightly criticized and, of course, they’re unlikely to 
work.



Presentation references:

McLeish E. (Ed) (1997) Educating for Life. Guidelines for Biodiversity 

Education, CEE – Council for Environmental Education, UK

Navarro-Perez M. and Tidball K. (2012) Challenges of Biodiversity 

Education. International Electronic Journal of Environmental Education. 

2(1) 13-30.



Thanks for participating and sharing your ideas! 

Chrysanthi Kadji
pre.kch@frederick.ac.cy



Debate activity 

Trophy Hunting: Should We Kill Animals to Save Them? The case 
of South African Parks. 

Controlled hunting, in restricted areas, can potentially raise funding for the protection of fragile areas and 
endangered species and limit wildlife crime. On the other hand, unnecessary animal killing takes place and, in 
many cases, rangers cannot ensure that hunters only kill species they have permission to kill. 

What is your opinion. Is trophy hunting upon fees, a means to help fund conservation? Yes or No? 

STEP 1. What is your position: 

Trophy hunting fees can help fund conservation. 

I agree I disagree 

STEP 2. Study different sources to shape an opinion and construct your arguments before the group work: 

Suggested readings: 

Peter A. Lindsey, L. G. Frank, R. Alexander, A. Mathieson and S. S. Romañach Conservation Biology Vol. 21, No. 3 
(Jun., 2007), pp. 880-883 

P.A. Lindsey, P.A. Roulet, S.S. Romañach. (2007) Economic and conservation significance of the trophy hunting 
industry in sub-Saharan Africa, Biological Conservation, 134 (4), Pages 455-469. 

Lindsey P.A.,  Alexander R., Frank L.G.,  Mathieson A., Romañach S., (2006) Potential of trophy hunting to create 
incentives for wildlife conservation in Africa where alternative wildlife‐based land uses may not be viable. 
Animal Conservation. 9 (3). Pages 283-291. 

Other readings: 
 https://www.nationalgeographic.com/magazine/2017/10/trophy-hunting-killing-saving-animals/ 
https://www.hud.ac.uk/news/2019/october/trophy-hunting-wildlife-crime-flynn-huddersfield/ 
https://www.humanesociety.org/all-our-fights/banning-trophy-hunting 

https://www.nationalgeographic.com/magazine/2017/10/trophy-hunting-killing-saving-animals/
https://www.hud.ac.uk/news/2019/october/trophy-hunting-wildlife-crime-flynn-huddersfield/
https://www.humanesociety.org/all-our-fights/banning-trophy-hunting


STEP 3. Form groups according to your positions. Organize your arguments as a group and identify counter-

arguments for the opposition. 

STEP 4. Agree on debate rules 

STEP 5. Debate 

STEP 6. Vote for a decision. 

Videos:  
Hunting advert.  
https://www.youtube.com/watch?v=DHVyaW7w7yI 

CBSN documentaries: Trophy hunting: Killing or conservation? 
 https://www.youtube.com/watch?v=-NdopGBtb0A 

Does Hunting Exotic Animals Help Conservation? 
https://www.youtube.com/watch?v=jwUyqXwobMo 

Trophy hunting in Namibia: A conservation success story? 
https://www.youtube.com/watch?v=HjZExghTqQM 

Additionally you can do your own research on the issue and identify sources that can support your position. 

https://www.youtube.com/watch?v=DHVyaW7w7yI
https://www.youtube.com/watch?v=-NdopGBtb0A
https://www.youtube.com/watch?v=jwUyqXwobMo
https://www.youtube.com/watch?v=HjZExghTqQM


Training Session and Materials on SDG15 LIFE ON LAND 

[Developed by C. Kadji-Beltran (FU)] 

SESSION 

TITLE 

SDG15 LIFE ON LAND – INTERDISCIPLINARY INTEGRATION IN 

UNIVERSITY EDUCATION 

Module 1 

Title 
 THE CONCEPT OF BIODIVERSITY 

Key Concepts Biodiversity, genetic diversity, species diversity, eco-systems diversity, landscape diversity, 
endangered species, biodiversity depletion, importance of biodiversity for humans and any 
other life form on the planet, threats to biodiversity 

Overview Module 1 analyses the concept of biodiversity and other related concepts and explores the 
importance of biodiversity for all life forms on the planet. Biodiversity threats are addressed in 
a systemic way, highlighting the connections and interrelations between biodiversity issues and 
other SD issues.   

Aim To understand the concept of biodiversity with respect to all its levels and the factors that lead 

to its depletion.  

Learning 

Outcomes 

At the end of this module trainees will be able to: 

- Explain the concept of biodiversity and all four levels of biodiversity

- Discuss the value of biodiversity for human and non-human life

- Acknowledge biodiversity as part of our cultural, spiritual and economic heritage.
- Identify and discuss possible threats to biodiversity in general and local biodiversity in

particular

- Explore links and systemic interconnections between benefits arising from

biodiversity, the threats it is facing, and other SD issues.

- Reflect on their actions as individuals and consider how these can benefit or threaten

biodiversity

- Propose ways and habits in their daily lives as individuals which help protect

biodiversity.

Units Unit 1. The concept and levels of biodiversity 

Unit 2. The value of biodiversity (ecological, economic, cultural, aesthetic, spiritual, etc.) 

Unit 3. Biodiversity and other SD issues 

Unit 4. What can I do 

Materials/ppt 

presentations 
Discussion Forum 

Webinar with narrated ppt, video-clips embedded and synchronous communication 

(discussion) 



Readings 

Development of a concept map. 

Wiki 

Readings Department of Environmental Affairs. Republic of South Africa. (2015) South Africa’s 2 nd 

National Biodiversity Strategy and Action Plan 2015 – 2025. Available at: 

http://extwprlegs1.fao.org/docs/pdf/saf163700.pdf 

Rawat U.S. and Agarwal N.K. (2015) Biodiversity: Concept, threats and conservation. 

Environment Conservation Journal 16(3) 19-28, 2015 ISSN 0972-3099. Pp. 2278-5124 Available 

at: https://www.academia.edu/22120999/Biodiversity_Concept_threats_and_conservation 

Republic of South Africa (2014). South Africa’s 5th National Report to the Convention on 

Biological Diversity. Available at: https://www.cbd.int/doc/world/za/za-nr-05-en.pdf 

UNEP-WCMC (2016) The State of Biodiversity in Africa: A mid-term review of progress towards 

the Aichi Biodiversity Targets. UNEP-WCMC, Cambridge, UK. Available at: 

https://wedocs.unep.org/rest/bitstreams/32269/retrieve  

World Association of Zoos and Aquariums (2009). Biodiversity is Life. WAZA. Bern, Switzerland. 

Available at: https://www.cbd.int/iyb/doc/partners/iyb-waza-manual-en.pdf 

Youth and United Nations Global Alliance (YUNGA) (2013). The youth guide to 

biodiversity. Learning and Action Series. FAO.  Available at: 

http://www.fao.org/3/i3157e/i3157e00.htm 

Activity Overview 

MODULE 1 INTRODUCTORY ACTIVITY. Introduction to the training session. 

Creation of a Discussion Forum where learners can introduce themselves and express their 

ideas about biodiversity and its value: 

- Briefly describe yourself: (name, institution, academic background, one short

personal information e.g. your hobby or favorite film, or favorite pass-time)

- How important is biodiversity to you? Why?

Unit 1. The concept and levels of biodiversity and Unit 2. The value of biodiversity (ecological, 

economic, cultural, aesthetic, spiritual, etc.) 

Webinar 

Webinar includes a narrated power point presentation (30’) with some simultaneous 

communication slots, concerning the following points: 

- What is biodiversity. What is the value of biodiversity. Why are terrestrial ecosystems

important (with respect to all 4 pillars of SD: Environment, Society, Economy,

Culture)?

- How is biodiversity connected to other SDGs?

http://extwprlegs1.fao.org/docs/pdf/saf163700.pdf
https://www.academia.edu/22120999/Biodiversity_Concept_threats_and_conservation
https://www.cbd.int/doc/world/za/za-nr-05-en.pdf
https://wedocs.unep.org/rest/bitstreams/32269/retrieve
https://www.cbd.int/iyb/doc/partners/iyb-waza-manual-en.pdf
http://www.fao.org/3/i3157e/i3157e00.htm


- What are the threats on biodiversity and how can these be addressed?

- Learning about Local biodiversity (Value, threats, conservation perspectives,

connection to culture).

- Biodiversity and the public – who is responsible for the protection of biodiversity?

How can we help?

Additional information: 

FAO Policy Series: Ecosystem Services and Biodiversity (Video) 

https://youtu.be/nMfRRkUhNOY  

For the following units’ activities learners are asked to study the proposed readings. 

Unit 3. Biodiversity and other SD issues  

Explore the following resources:  

How does climate change affect biodiversity? (Video) https://youtu.be/XFmovUAWQUQ 

Biodiversity Loss. A documentary (Video) https://youtu.be/WKld7o6CISg  

David Attenborough on Overpopulation (Video) https://youtu.be/NiBzbY-Gz0o  

Module 1_Unit 3: Assessment Activity 1 - Concept Mapping 

Develop a concept map in order to illustrate the connections between biodiversity issues and 

other SD issues using e.g. mindmeisters, mindmup, etc. Include a paragraph explaining the 

concepts included in your map and their connections. Upload the concept map assignment in 

the indicated space on the platform.  

Some brief information on how to develop a concept map is given in the site: 

https://creately.com/blog/diagrams/ultimate-concept-map-tutorial/.  

Additional information on concept mapping as an educational strategy is provided in the 

attached pdf documents: 

- Schwendimann, B. (2014). Concept mapping. In R. Gunstone (Ed.), Encyclopedia of

science education (https://link.springer.com/referenceworkentry/10.1007%2F978-

94-007-2150-0_409)

- Novac D., (n.d.) The Theory Underlying Concept Maps and How To Construct Them.

Cornell University

(https://web.stanford.edu/dept/SUSE/projects/ireport/articles/concept_maps/The%

20Theory%20Underlying%20Concept%20Maps.pdf)

- Novak, J. D. (1998). Learning, creating, and using knowledge: Concept maps as

facilitative tools in schools and corporations. Mahwah, NJ: Lawrence Erlbaum

Associates, Inc. (article attached)

https://youtu.be/nMfRRkUhNOY
https://youtu.be/XFmovUAWQUQ
https://youtu.be/WKld7o6CISg
https://youtu.be/NiBzbY-Gz0o
https://creately.com/blog/diagrams/ultimate-concept-map-tutorial/
https://link.springer.com/referenceworkentry/10.1007%2F978-94-007-2150-0_409
https://link.springer.com/referenceworkentry/10.1007%2F978-94-007-2150-0_409
https://web.stanford.edu/dept/SUSE/projects/ireport/articles/concept_maps/The%20Theory%20Underlying%20Concept%20Maps.pdf
https://web.stanford.edu/dept/SUSE/projects/ireport/articles/concept_maps/The%20Theory%20Underlying%20Concept%20Maps.pdf


- Novac J.D. (2010). Learning, Creating, and Using Knowledge: Concept maps as

facilitative tools in schools and corporations. Journal of e-Learning and Knowledge

Society Vol. 6, n. 3, (pp. 21 - 30).

http://rodallrich.com/advphysiology/ausubel.pdf

[Concept map assessment criteria:  

(a) Complexity level of concept map (concepts and connections) (50%)

(b) Rationale of the concept map (concepts included and connections justification) (50%)]

Upload your concept map and its rationale here. 

Unit 4. What can I do 

Module 1_Unit 4: Assessment Activity 2: Wiki. I 

Identify and present a local biodiversity issue of your concern (300-500 words). 

Discuss 1-2 ways in which this issue could be addressed by you as an individual (citizen). Also 

discuss how another biodiversity issue proposed by one of your colleagues could be addressed 

by you as an individual (citizen). 

[WIKI I assessment criteria:  

(a) Comprehensive presentation of the biodiversity issue (50%)

(b) Suggested action for addressing the issue proposed by the trainee as an individual citizen (25%)

Suggested action for addressing a biodiversity issue proposed by a colleague by the trainee as an individual citizen 

(25%)]

Module 2    Biodiversity Education 

Key Concepts Biodiversity education, goals and objectives, non-formal education, multiple approaches. 

Overview Biodiversity education is needed in order to help raise awareness and encourage people to act 
in ways that protect biodiversity as biodiversity is a priority SD issue. Although being a great and 
important part of biology curricula, biodiversity needs to be addressed in an interdisciplinary 
way across many topics and subject areas so as to acquire a holistic understanding of the issue, 
its threats and the importance of protecting it.  

A multiple-perspective approach highlights the systemic - dynamic parts-to-whole relationship, 
which constitutes complex systems such as the Earth's biodiversity and enable their holistic 
viewing through an environmental, socioeconomic and cultural lens.  

The study of biodiversity can also find its way in education through extracurricular opportunities 
offered by non-formal education settings (in natural history museums, zoos, aquaria, botanical 

http://rodallrich.com/advphysiology/ausubel.pdf


gardens, parks, etc.) that help educators and learners appreciate the intrinsic value of 
biodiversity, become aware of its importance for people and ecosystems, and acknowledge the 
threats it faces, allowing them thus, to make choices and take actions to improve the status of 
biodiversity.  

Aim Understand the need for targeted Biodiversity Education, and be able to create learning 
opportunities about Biodiversity issues within undergraduate university courses. 

Learning 

Outcomes 

At the end of Module 2, trainees will be able to: 

- Appreciate the need for Biodiversity Education, as a targeted form of education within the
framework of ESD.

- Critically approach issues of quality and effectiveness in Biodiversity Education
- Be able to create and deliver effective and relevant learning experiences for their

students.

Units Unit 1. Biodiversity Education – Aims and objectives 

Unit 2. Biodiversity Education – Multiple Approaches 

Unit 3. Good Biodiversity Education! 

Materials/ppt 

presentations 

- Discussion Forum

- Power point presentation with notes on biodiversity education (based on: McLeish E.

(Ed) (1997) Educating for Life. Guidelines for Biodiversity Education, CEE – Council for

Environmental Education, UK)

- Reading (UNESCO – education sector (2014) Education for Sustainable Development in

Action. Learning and Training Tools N.6: Learning about Biodiversity – Multiple

Perspective Approaches. UNESCO).

- Discussion forum

Readings • Gayford C. (2000) Biodiversity Education: a teacher’s Perspective Environmental
Education Research, 6 (4)

• Lindemann Matthies P., Constantinou C., Lehnert H.J.,  Nagel U., Raper G., Kadji-
Beltran C., (2011). Confidence and perceived competence of preservice teachers to
implement biodiversity education in primary schools – four comparative case studies
from Europe. International Journal of Science Education. 33 (16), pp 2247-2273.

• McLeish E. (Ed) (1997) Educating for Life. Guidelines for Biodiversity Education, CEE –
Council for Environmental Education, UK

• Navarro-Perez M. and Tidball K. (2012) Challenges of Biodiversity Education.
International Electronic Journal of Environmental Education. 2(1) 13-30.

• UNESCO – education sector (2014) Education for Sustainable Development in Action.
Learning and Training Tools N.6: Learning about Biodiversity – Multiple Perspective
Approaches. UNESCO.

• Youth and United Nations Global Alliance (YUNGA) (2013). Chapter 11. Biodiversity
and people. We have a role to play: mirroring the diversity of natural systems in



decision-making processes. IN The youth guide to biodiversity. Learning and Action 
Series. FAO. Available at: http://www.fao.org/3/i3157e/i3157e11.pdf 

Activity 

 

 

Overview 

MODULE 2 INTRODUCTORY ACTIVITY: Discussion Forum (activity not assessed) 

Form groups of 5-6 people and answer / provide your opinion on the following: 

o What do you understand with ‘biodiversity education’  

o Is there a need for ‘biodiversity education’?  

o Is biodiversity education different to ESD? 

o What do you think biodiversity education seeks to achieve? 

 

Module 2. Unit 1. Biodiversity Education – Aims and objectives 

Study the following power point presentation with notes.  

• Power point presentation with notes on biodiversity education (based on: McLeish E. 
(Ed) (1997) Educating for Life. Guidelines for Biodiversity Education, CEE – Council for 
Environmental Education, UK) 

• The reading used for the presentation (McLeish E. (Ed) (1997) Educating for Life. 
Guidelines for Biodiversity Education, CEE – Council for Environmental Education, UK) 
is also attached here.  

• Other resources included in the presentation: 

Learning to protect biodiversity https://youtu.be/kHhspf5IfdE  

 

Module 2. Unit1. Self-Evaluation Activity. Short Essay (300 - 500 words max):  

Are there any biodiversity education goals that could be addressed in your classes? (give a short 
explanation) 

Upload your Essay here.  

 

Module 2. Unit 2. Biodiversity Education – Multiple Approaches 

Study the following source: 

• UNESCO – education sector (2014) Education for Sustainable Development in Action. 
Learning and Training Tools N.6: Learning about Biodiversity – Multiple Perspective 
Approaches. UNESCO.  

 

Module 2. Unit 2. Assessment Activity. WIKI II  
 
Discuss how the issue you presented in WIKI I could be addressed by / connected to one of your 
undergraduate courses through the multiple perspective approach. (The issue can be viewed 
through its ecological – environmental perspective, economic, cultural, social, legislative…). 
State the overall objective, 2-3 learning outcomes and briefly describe matching activities for 
the learning outcomes (brief description – outline).  

Discuss how one of the issues proposed by your colleagues could also be addressed by / 
connected to one of your undergraduate courses (Explain connections with one of your courses 
and formulate 1-2 learning outcomes that could be addressed by this course). 

[WIKI II assessment criteria:  

http://www.fao.org/3/i3157e/i3157e11.pdf
https://youtu.be/kHhspf5IfdE


(a) Identification and discussion of connections between biodiversity issue and the context of a proposed 

course delivered by the trainee (50%) 

(b) Learning outcomes statements (15%) 

(c) Proposed activities (25%) 

(d) Learning outcomes statements on colleague’s proposed biodiversity issue (10%) 

(e) An additional 10% is given to WIKI III activity for good biodiversity education practices (10%)] 

 

Unit 3. Good Biodiversity Education!!! 

Study the article by Gayford C. (2000) Biodiversity Education: a teacher’s Perspective 
Environmental Education Research, 6 (4).  

 
Module 2. Unit 3. Assessment Activity. WIKI III  

Go through the Module 2, Unit 2 Wiki II activity posts and write under your post and the posts 
of two other colleagues, 1-2 characteristics that you identify, that constitute the proposed 
educational interventions “good biodiversity education practices”.  

[for assessment criteria and weight see point e in WIKI II activity] 

 

 

 

 

 

Module 3 Addressing biodiversity issues through local engagement 

Key Concepts Community education, community involvement, community-based conservation, wildlife crime 

Overview No biodiversity conservation and protection action plan can be successfully implemented if it 

does not involve the immediate actors involved and concerned with its conservation. Local 

communities are the principal users of local ecosystems and therefor they are the ones with the 

power to protect or deplete local nature. They need to be informed, appreciate and become 

aware of the value of the local biodiversity and the benefits they can obtain by its protection 

and conservation. Raising their awareness and sensitization and engaging them throughout all 

stages of the development and enacting of a local biodiversity action plan can develop 

ownership and shared responsibility. Local community becomes the forefront protection force 

of local ecosystems and guarantees their sustainable use. 

Aim Understand the important role of local communities in protecting or depleting local biodiversity 

and how education and engagement can encourage and motivate protection over destruction.  

Learning 

Outcomes At the end of module 3 trainees will be able to: 

1. Appreciate the role of local communities in achieving biodiversity protection  

2. Critically discuss ways of educating local communities in order to empower and encourage 

them to act for the protection of local biodiversity (non-formal forms of education, and 

participation and engagement as education)  

3. Design and propose educational interventions to support local action for the protection of 

biodiversity through university engagement.  



Units Unit 1. Local Biodiversity Action Plans and the role of the local communities 

Unit 2. Community Education for local biodiversity 

Unit 3. The role of university in supporting LBAPs through local community education and 
empowerment. 

Materials/ppt 

presentations 

- Study of resources on Local Biodiversity Action Plans and the importance of engaging local

communities

- Narrated power point presentation on Local Biodiversity Action Plans and the role of local

communities.

- Youtube Video

- Study of given multimedia resource: Jansson Eva-Lotta (2018) Wildlife protection funding

moves toward community-based approaches. https://www.devex.com/news/wildlife-

protection-funding-moves-toward-community-based-approaches-88863

Readings Brown J. and Hay-Edie T. (2014). Engaging Local Communities in Stewardship of World Heritage. 

A methodology based on the COMPACT experience. UNESCO. Available at: 

http://whc.unesco.org/en/series/ 

Council for Environmental Education (2000). Guidance for Local Biodiversity Action Plans. 

Education – Awareness to Action. (document attached)  

Nuria Sanz, (Editor) (2012) Human origin sites and the World Heritage Convention in Africa. 

UNESCO. Available at: http://whc.unesco.org/en/series/ 

Other multimedia resources: 

Jansson Eva-Lotta (2018) Wildlife protection funding moves toward community-based 

approaches. https://www.devex.com/news/wildlife-protection-funding-moves-toward-

community-based-approaches-88863 

Activity Overview 

Module 3. Unit 1. Local Biodiversity Action Plans and the role of the local communities 
Study the following resources: 

(a) the narrated power point presentation on Local Biodiversity Action Plans and the role

of the local communities

(b) the CEE (2000) resource on Local Biodiversity Action Plans and Education and

(c) the Brown J. and Hay-Edie T. (2014) paper Engaging Local Communities in Stewardship

of World Heritage. A methodology based on the COMPACT experience.

Module 3. Unit 2. Community Education for local biodiversity 

Module 3. Unit 2. Assessment Activity. Presentation and discussion of Case Studies Part I: 

The importance of educating and engaging local communities in Biodiversity Conservation 
Actions: The Case study of ….. (the case study your group identified) 

https://www.devex.com/news/wildlife-protection-funding-moves-toward-community-based-approaches-88863
https://www.devex.com/news/wildlife-protection-funding-moves-toward-community-based-approaches-88863
http://whc.unesco.org/en/series/
http://whc.unesco.org/en/series/
https://www.devex.com/news/wildlife-protection-funding-moves-toward-community-based-approaches-88863
https://www.devex.com/news/wildlife-protection-funding-moves-toward-community-based-approaches-88863


Instructions: Work in groups of 4-5. Identify and present a local example where local community 
participated in the development and / or delivery of a local biodiversity (or local cultural 
heritage) protection / conservation action plan. Describe how local community was engaged in 
the process. Discuss why raising awareness and educating local community on local biodiversity 
(or heritage) and engaging them in any conservation strategies is important for the successful 
implementation of any Protection Action Plan. (Your Case study should be presented in the form 
of power point presentation with notes) 

All presentations will be made available to all participants as they will be used for the Discussion 
Forum Activity of module 3 unit 3. 

[Assessment Criteria: 

(a) Clarity in description and presentation of local example (40%)

(b) Clarity in description of how the local community was involved (20%)

(c) Discussion on the importance of education and raising awareness on biodiversity issues of the local 
community (20%)

(d) See discussion forum activity – Module 3, Unit 3 (20%)]

Upload your group’s presentation here. 

Module 3. Unit 3. The role of university in supporting LBAPs through local community 
education and empowerment. 

Module 3. Unit 3. Assessment Activity. 

Discussion Forum 

Study the case studies presented in module 3 unit 2 by the rest of the groups and give your 

overall ideas on the role of universities in supporting and / or providing biodiversity education 

to local communities. Provide 2-3 specific suggestions for your university’s role (what your 

university can do) to support the case study you presented. 

[For evaluation criteria and weight, see point (d) from module 3 unit 2 activity - 20%]: 

Module  4 Teaching Strategies to enhance biodiversity education 

Key Concepts Biodiversity Education, Teaching strategies, Debate, Role-play, moral dilemmas, field study. 

Overview As with any SD issue, addressing biodiversity issues requires pedagogy that triggers critical 

thinking, reflection, values, engagement, problem solving and action. Module 4 is dedicated in 

learning how to integrate these ESD strategies of experiential participative learning in our 

teaching.  

Aim Participants will become familiar and be able to employ participative experiential ESD learning 
strategies to teach about biodiversity issues and raise students’ awareness.  

Learning 

Outcomes 
1. Appreciate the value of ‘debate’ as a learning strategy and be able to develop

educational interventions that employ debate to introduce biodiversity issues in their 
classes.

2. Appreciate the value of ‘role - play’ as a learning strategy and be able to develop
educational interventions that employ debate to introduce biodiversity issues in their 
classes.



3. Appreciate the value of ‘moral dilemmas’ as a learning strategy and be able to develop
educational interventions that employ debate to introduce biodiversity issues in their 
classes.

4. Appreciate the value of ‘field study’ as a learning strategy and be able to develop
educational interventions that employ debate to introduce biodiversity issues in their 
classes.

Units Module 4. Unit 1. Debate 

Module 4. Unit 2. Role-Play 

Module 4. Unit 3. Moral Dilemma 

Module 4. Unit 4. Field study 

Module 4.  Unit 5. On-line Debate Activity (simultaneous communication). 

Readings • Chen J.C. and Martin A.R (2014) Role play simulations as a transformative

methodology in Environmental Education. Journal of Transformative Education.

Volume: 13(1), 85-102. Sage.  https://doi.org/10.1177/1541344614560196

• De Conti M. (2013) Debate as an Educational Tool: Is polarization a debate side

effect? 275-300 in Gabrijela K išiček and Igor Ž. Žagar (eds.) what do we know about

the world? Rhetorical and Argumentative Perspective. Educational Research

Institute's Digital Library and Windsor Studies in Argumentation Ljubliana.

Available at:

https://www.academia.edu/download/32149280/DK_CC_2.5_Dissertationes_25_

What_Do_We_Know.pdf#page=275 

Activity Overview 

Module 4. Unit 1. Debate 

Study the following suggested sources. Further explore additional sources and share them with 

your peers here: 

• De Conti M. (2013) Debate as an Educational Tool: Is polarization a debate side effect? Pp.

275-300 in Gabrijela K išiček and Igor Ž. Žagar (eds.). What do we know about the world?

Rhetorical and Argumentative Perspective. Educational Research Institute's Digital Library 

and Windsor Studies in Argumentation Ljubliana. Available at: 

https://www.academia.edu/download/32149280/DK_CC_2.5_Dissertationes_25_What_D

o_We_Know.pdf#page=275 

https://doi.org/10.1177%2F1541344614560196
https://www.academia.edu/download/32149280/DK_CC_2.5_Dissertationes_25_What_Do_We_Know.pdf#page=275
https://www.academia.edu/download/32149280/DK_CC_2.5_Dissertationes_25_What_Do_We_Know.pdf#page=275
https://www.academia.edu/download/32149280/DK_CC_2.5_Dissertationes_25_What_Do_We_Know.pdf#page=275
https://www.academia.edu/download/32149280/DK_CC_2.5_Dissertationes_25_What_Do_We_Know.pdf#page=275


 

Module 4. Unit 1. Small self-evaluation assignment.  

Produce a summary of no more than 1 page on: 

What is debate as an educational strategy? 

How is it implemented (stages to be followed) – bullet points. 

How do students benefit by it (provide 2 arguments). 

 

Module 4. Unit 2. Role-Play 

Study the following suggested sources. Further explore additional sources and share them with 

your peers here: 

• Chen J.C. and Martin A.R (2014) Role play simulations as a transformative methodology in 

Environmental Education. Journal of Transformative Education.  Volume: 13(1), 85-102. 

Sage.  https://doi.org/10.1177/1541344614560196  

 

Module 4. Unit 2. Small Self-evaluation assignment. 

Produce a summary of no more than 1 page on: 

What is role play as an educational strategy? 

How is it implemented (stages to be followed) – bullet points. 

How do students benefit by it (provide 2 arguments). 

 

Module 4. Unit 3. Moral Dilemma 

Study the following suggested sources. Further explore additional sources and share them with 

your peers here: 

• McPartland M., (2001). Theory into Practice. Moral Dilemma. Geographical Association. 

Sheffield UK. 

• Stages of moral development: https://www.youtube.com/watch?v=bounwXLkme4 

• Michael Sandel. Harvard University Lectures series - Justice: What’s the right thing to do. 

Episode 1. The moral side of Murder. https://youtu.be/kBdfcR-8hEY 

 

Module 4. Unit 3. Small self-evaluation assignment. 

Produce a summary of no more than 1 page on: 

https://doi.org/10.1177%2F1541344614560196
https://www.youtube.com/watch?v=bounwXLkme4
https://youtu.be/kBdfcR-8hEY


What is moral dilemma as an educational strategy? 

How is it implemented (stages to be followed) – bullet points. 

How do students benefit by it (provide 2 arguments). 

Module 4. Unit 4. Field study 

Study the following suggested sources. Further explore additional sources and share them with 

your peers here: 

Barratt, E. H., Robert, B. and William, S. A. H. (2007). ‘Engaging children: research issues 

around participation and environmental learning’. Environmental Education Research, 

13 (4), 529-544 

Garrison, C.I. (1968). Outdoor Education-Principles and Practice. Springfield, Illinois: 

Charles E. Thomas Publishers. 

Kola-Olusanya, A., (2005). ‘Free-choice environmental education: Understanding 

where children learn outside of school’. Environmental Education Research. 11(3), 297-

307. 

Quay J. and Seaman J. (2013). John Dewey and Education outdoors. Making Sense of the 

Educational Situation through more than a Century of Progressive Reforms. Sense Publishers, 

Roterdam, https://core.ac.uk/download/pdf/204707141.pdf 

Module 4. Unit 4. Small Self-evaluation assignment. 

Produce a summary of no more than 1 page on: 

Describe field study as an educational strategy? 

How do students benefit by it (provide 2 arguments). 

Module 4. Unit 5. On-line Debate Activity (simultaneous communication). 

The debate activity is a simultaneous communication activity that will take place on 
XX/XX/XXXX, XX:XX. In order to connect to the activity follow the zoom link XXXXXXX 

Prior to the activity you have to carefully study the attached handout that presents the debate 
issue and provides information sources that support both options. You can access the debate 
handout here. 

https://core.ac.uk/download/pdf/204707141.pdf


THANK YOU FOR TAKING THE TRAINING SESSION ON SDG15 LIFE ON LAND – 
INTERDISCIPLINARY INTEGRATION IN UNIVERSITY EDUCATION.  

How was the training session for you? Please use the attached form to evaluate and provide 
feedback on the session. Access the evaluation form here.  

 

 

 

 

 

  



OVERLOOK OF ASSESSMENT ACTIVITIES 

ACTIVITY WEIGHT 
Module 1_Unit 3: Assessment Activity 1 - Concept Mapping  
Develop a concept map in order to illustrate the connections between biodiversity issues 
and other SD issues using e.g. mindmeisters, mindmup, etc. Include a paragraph explaining 
the concepts included in your map and their connections. Upload the concept map 
assignment in the indicated space on the platform.  
 

10% 

Module 1_Unit 4: Assessment Activity 2: Wiki. I 
Identify and present a local biodiversity issue of your concern (300-500 words).  
Discuss 1-2 ways in which this issue could be addressed by you as an individual (citizen). 
Also discuss how another biodiversity issue proposed by one of your colleagues could be 
addressed by you as an individual (citizen). 
 

10% 

MODULE 2 INTRODUCTORY ACTIVITY: Discussion Forum (activity not assessed) 

Form groups of 5-6 people and answer / provide your opinion on the following: 

o What do you understand with ‘biodiversity education’  

o Is there a need for ‘biodiversity education’?  

o Is biodiversity education different to ESD? 

o What do you think biodiversity education seeks to achieve? 
 

Self-evaluation 

Module 2. Unit1. Self-Evaluation. Short Essay (300 - 500 words max):  

Are there any biodiversity education goals that could be addressed in your classes? (give a 
short explanation) 
 

Self-evaluation 

Module 2. Unit 2. Assessment Activity. WIKI II  
 
Discuss how the issue you presented in WIKI I could be addressed by / connected to one of 
your undergraduate courses through the multiple perspective approach. (The issue can be 
viewed through its ecological – environmental perspective, economic, cultural, social, 
legislative…). State the overall objective, 2-3 learning outcomes and briefly describe 
matching activities for the learning outcomes (brief description – outline).  
Discuss how one of the issues proposed by your colleagues could also be addressed by / 
connected to one of your undergraduate courses (Explain connections with one of your 
courses and formulate 1-2 learning outcomes that could be addressed by this course). 
 

30% 

Module 2. Unit 3. Assessment Activity. WIKI III  

Go through the Module 2, Unit 2 Wiki II activity posts and write under your post and the 
posts of two other colleagues, 1-2 characteristics that you identify, that constitute the 
proposed educational interventions “good biodiversity education practices”.  
 

10% 

Module 3. Unit 2. Assessment Activity. Presentation and discussion of Case Studies Part 
I: The importance of educating and engaging local communities in Biodiversity 
Conservation Actions: The Case study of ….. (the case study your group identified) 

Work in groups of 4-5. Identify and present a local example where local community 
participated in the development and / or delivery of a local biodiversity (or local cultural 
heritage) protection / conservation action plan. Describe how local community was 
engaged in the process. Discuss why raising awareness and educating local community on 
local biodiversity (or heritage) and engaging them in any conservation strategies is 

30% 



important for the successful implementation of any Protection Action Plan. (Your Case 
study should be presented in the form of power point presentation with notes) 

Module 3. Unit 3. Assessment Activity. Discussion Forum 

Discussion Forum – [point (d) from module 3, unit 2 activity - 20%]: 

Study the case studies presented in module 3 unit 2 by the rest of the groups and give your 
overall ideas on the role of universities in supporting and / or providing biodiversity 
education to local communities. Provide 2-3 specific suggestions for your university’s role 
(what your university can do) to support the case study you presented. 

10% 

Module 4. Unit 1. Small self-evaluation assignment.  
Produce a summary of no more than 1 page on: 
What is debate as an educational strategy? 
How is it implemented (stages to be followed) – bullet points. 
How do students benefit by it? (provide 2 arguments) 

Self-evaluation 

Module 4. Unit 2. Small Self-evaluation assignment. 
Produce a summary of no more than 1 page on: 
What is role play as an educational strategy? 
How is it implemented (stages to be followed) – bullet points. 
How do students benefit by it? (provide 2 arguments) 

Self-evaluation 

Module 4. Unit 3. Small self-evaluation assignment. 
Produce a summary of no more than 1 page on: 
What is moral dilemma as an educational strategy? 
How is it implemented (stages to be followed) – bullet points. 
How do students benefit by it? (provide 2 arguments) 

Self-evaluation 

Module 4. Unit 4. Small Self-evaluation assignment. 
Produce a summary of no more than 1 page on: 
Describe field study as an educational strategy? 
How do students benefit by it? (provide 2 arguments) 

Self-evaluation 


