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This learning journey is planned to take around 15 hours, it looks at how technological advancements have helped communities affected by disaster. Le
work towards a challenge where they will design and make their own rescue boat and bridge to restore transport links to a community.

This learning journey with a technologies focus is aimed at third level. Lessons give leamners experience and opportunity to develop their understanding «
pracice, tools and equipment and also structures and forces.

An overview planning sheet is shown on the next two pages, which gives a plan for learning and teaching starting from the experiences and outcomes. |
intentions, success criteria and possible evidence of leaming which could be gathered are shown. The pages that follow the overview give examples of
experiences which would address the leaming intentions. They illustrate opportunities for leaners to develop knowledge and understanding of concepts.
structures, forces and provide opportunities to apply relevant skills such as planning, organising, comparing, evaluating, problem solving, investigating, n
and analysing

Technologies experiences and Responsibility of all areas which Interdisciplinary learning |
outcomes could be addressed in this learning opportunities
journey:

From my studies of sustainable development |
can reflect on the implications and ethical issues

arising from technological developments.

By investigating forces on toys and

When | engage with others, | can make a relevant (ﬁ:"‘eg":"'g‘c‘:'ffg;;‘ oaieishiapey

contribution, encourage others to contribute and ]
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Introduction


See Teacher’s notes for further details and background information


All living organisms need energy, from food, to live. Food also provides us with nutrients, minerals, vitamins and proteins - things we need for good health.  By 2050 it is predicted there will be a global population of 9 billion people - 2 billion more than at present. Almost 1 in 7 people are hungry despite the fact that the world currently produces enough food for everyone*. At present, poverty and conflict account for most of the world’s hunger, but increasingly, climate and environmental change affecting crop growth are being viewed as major threats to food security.  Knowing about food systems and the role of humans in extended food chains is vital in ensuring continued food provision.  Part of this knowledge is about understanding food chains and webs and how energy moves through the system so we can avoid accidentally eliminating or seriously damaging any plant or animal that is vital to the healthy continuance of that food web.  





Theme: Biodiversity and energy flows in ecosystems		Curriculum areas:  sciences, technologies & maths





Experiences and outcomes


Sciences


I can use my knowledge of the interactions and energy flow between plants and animals in ecosystems, food chains and webs. I have contributed to the design or conservation of a wildlife area. SCN 2-02a


I can report and comment on current scientific news items to develop my knowledge and understanding of topical science. SCN 2-20b


Technologies


Having evaluated my work, I can adapt and improve, where appropriate, through trial and error or by using feedback.  TCH 1-11b / TCH 2-11b


During practical activities and design challenges, I can estimate and measure using appropriate instruments and units. TCH 1-13a / TCH 2-13a


Numeracy & mathematics 


I have investigated the everyday contexts in which simple fractions, decimal fractions and percentages are used and can carry out the necessary calculations to solve related problems. MNU 2-07a














Prior learning 


Sciences – learners should:


recognise that living things need food (nutrition) to supply energy,


be aware that plants ‘make’ their own food whereas animals ‘ingest’ their food,


be aware of food chains and perhaps of more extensive food webs,


know terms producers, consumers, herbivores, carnivores, predator and prey,


know the basic vocabulary for identifying and describing plant structure, 


be able to describe a plant cycle.





Technologies – learners should:


be able to use problem-solving strategies to meet design challenges.





Numeracy & mathematics – learners should:           


have experience of using percentages in calculations, 


be able to demonstrate their understanding of the numerical information - ratio and proportion and magnitude of number*.  


  











Opportunities for Interdisciplinary learning involving other curriculum areas can be planned for as appropriate to your learners and context.











Stimulus


Refer to Teacher’s notes.





Teacher reads out a letter as follows:





“Regarding plant biodiversity protection:


In an attempt to reduce the loss of plant biodiversity, it has been decided that we shall ban the consumption of all foods that are of plant origin. I hope that you will work with us in our attempt to achieve this.”





Suggested key learning 


Learning intentions and success criteria should be established through dialogue with learners.





Learners can: 


illustrate how energy from the sun is passed through food chains/ webs in an ecosystem, and explain how energy is lost as heat,


demonstrate an understanding of biodiversity  using appropriate vocabulary to describe similarities and differences between living things of the same species, of different species and between different eco-systems,


correctly use the term sustainability and give examples of a healthy ecosystem, 


show their understanding of interdependency using food chains and webs,


develop a design proposal for construction of a model, set design criteria, match construction to design, evaluate and improve as required,


research and utilise good sources of information to explain, support or develop an issue or challenge,


calculate percentage and explain the impact of other species in the food web,


identify key words/ phrases that influence and may bias a reader’s conclusions. 














Learning activities


participate in activity or game modelling energy ‘movement’ and loss in a food chain or web,


annotate diagrams to show energy flow,


research different eco systems and identify a number of variety and differences between organisms and eco-systems, recognising these as aspects of biodiversity,


explain how loss of one species could lead to a breakdown in a food chain and possibly to habitat loss, justify opinions,


interpret information & explain how an ecosystem is healthy,


identify a selection of plants and/or animals using a key using relevant vocabulary,


design an eco-column, ensuring model is fit for purpose, predict results, observe over time and record and explain findings,


research chosen conservation area and investigate the importance of the role of biodiversity and sustainability and why conservation is important,


visit a conservation area and produce annotated diagrams and/or make models based on visit,


explain why conservation is important, using details from one or more articles and present through an appropriate medium,


introduce numerical values to food webs to represent how many of each species exists.  Investigate how the reduction of one species impacts on others by calculating percentage reduction in populations.





Topical science issues should be included as appropriate.














Skills


Through research activities, experiments and practical investigations learners will develop skills in:


inquiry and investigation,


observation and making predictions, 


analytical thinking when making sense of results,


interpretation and evaluation of information,


presentation and justification of their opinions,


planning, organising and designing (eco-column),


practical construction, through building an eco-column.

















Reflecting on learning


Dialogue with learners will establish how the design principles were addressed. Relate the prompts below to your own context.


Breadth – What other curricular areas were covered during this topic?  Can you relate learning to areas of real life and /or school learning?


Personalisation and choice – Were you given the opportunity to choose your own methods of investigation or recording? 


Depth – Were you given the opportunity to show what you have learned and explain your learning to others? Have you led learning in any way?


Coherence – Can you discuss some of the knowledge, understanding and skills you have developed? How have you used these? Can you relate them to real life or other areas of learning?


Progression – Have you used the skills and knowledge and understanding you already had of the subject and have you built on these?


Relevance – Can you identify an everyday context where you would use your knowledge, understanding and skills?


Challenge & enjoyment – Did you enjoy the learning? Why/why not? Was it challenging enough? Can you suggest how to take learning further? 





Evidence of learning  


Possible methods of assessment are listed below. Select as appropriate or devise your own.





Say:	Explain how their eco-column links to their study of food security (model showing the importance of maintaining food chains in an eco-system, interdependence etc.  Through questioning demonstrate an understanding of the need for balance in eco-systems. 


Write:	Produce posters or photo presentation showing their understanding of biodiversity and sustainability, why they are important and how they are linked and the role of conservation.  Produce, then annotate, diagrams of an eco-column explaining how it exemplifies a simple eco-system.


Make:	Construct an eco-column.


Do:	Through a tour, explain changes either made or proposed to an area of their school grounds to encourage wildlife explaining and justifying why changes made/proposed.











Taking learning further


Find ways to deepen and extend learning through dialogue with learners.


Suggestions to challenge learners: 


Investigate the importance of biodiversity in relation to the wider issues of sustainable development – e.g. health, consumerism, climate change, genetic modification technology, and the introduction of exotic species. Visit:   � HYPERLINK "http://www.keepscotlandbeautiful.org" �www.keepscotlandbeautiful.org� 


Use your eco column to model and explain the water cycle.


      �HYPERLINK "http://www.learner.org/courses/essential/life/bottlebio/ecocol/rains.html"��http://www.learner.org/courses/essential/life/bottlebio/ecocol/rains.html�
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