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Introduction 
As part of Topic 6: Global Challenges learners need to think about the potential challenges facing 

the world and its population and how we can use science to address these issues.  Learners 

should be given the freedom to look into the potential problems and to suggest solutions to these 

from all aspects of their scientific knowledge.  This pack will focus on one example of this, but it is 

envisaged that there are a number of areas for discussion. 

 

Learners will have covered the basics of healthy diets, photosynthesis, plant nutrients and global 

warming prior to this topic, but there are a number of concepts that will be new to them. Learners 

will be happy that plants grow in soil and get nutrients from the soil; hydroponics will challenge this 

idea. They will also have covered fertilisers, pesticides and selective breeding as ways farmers can 

increase food production, but it is unlikely that they have spent time looking at how gene 

technology can assist in this.  

 

Common learner misconceptions 
• Learners often believe that plants take in ‘food’ and energy from the soil through their roots 

and that fertiliser is the ‘plant food’ rather than glucose made from photosynthesis being 

used for building biomass. Indeed, a quick search of plant food will bring up commercial 

company websites where fertilizers are being sold as plant food. 

• Learners also confuse the terms fertiliser and pesticide, often thinking they are the same 

category. This could be because they are found in the same section of most garden 

centres.   

• Some learners don’t realise that insecticides, herbicides and fungicides are all examples of 

pesticides. This will need to be stressed to learners when teaching. 

• Often learners will underestimate the potential benefits of gene technology within 

agriculture and overestimate the risks of GM technology. 

• Whilst researching gene technology learners may be a little confused with the terminology 

used, for example they may not realise genetic engineering and gene modification describe 

the same technique and that the resulting organism can be described as both transgenic or 

a genetically modified organism (GMO) – they think they are different. It might be useful to 

highlight some of this terminology to learners before they carry out any research for 

activities. 

 

These misconceptions are addressed in activity 1 – Food production true/false. 
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Learning outcomes 
6.2 a) Describe some of the biological factors affecting levels of food security: 

• Increasing human population 
• Changing diets in wealthier populations 
• New pests and pathogens 
• Environmental change 
• Sustainability and cost of agricultural inputs. 
 

6.2 b) Describe and explain some of the possible agricultural solutions to the demands of the 

growing human population: 

• Increased use of hydroponics 

• Biological control 

• Gene technology 

• Fertilisers and pesticides. 

 

Suggested activities 
Activity 1 – Food production – true/false starter 
This activity is good to get learners thinking about and discussing the facts and issues of food 

production and the effect of a growing human population. It also allows the teacher to gauge 

learners’ current knowledge and misconceptions, informing lesson planning for the topic. 

 

Learners work in groups of 3 or 4 and are given a set of cards with facts/information on. They must 

discuss their ideas and opinions within the group and sort the cards into two piles: true or false. 

The teacher can then discuss each card with the class. It is up to the teacher how much 

information is shared with the class at this point. You may wish to make a note of any issues and 

go into them further as they are taught rather than cover them all now. 

 

Teacher preparation: photocopy the worksheet, cut out the cards and place each set into an 

envelope/elastic band. 
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Fertilisers provide plants with ‘food’. 

False 
Photosynthesis provides plants with ‘food’, 

fertilisers provide essential nutrients for the plant 

to grow and function. 

 

 

Plants can survive and grow well 

without soil. 

True 
Hydroponics can be used to grow plants 

commercially by providing the plant with all the 

water and minerals they need. 

 

Pesticides, herbicides and fungicides are all 

examples of insecticides. 

False 
Insecticides, herbicides and fungicides are 

examples of pesticides. 

 

Some plant diseases can wipe out entire crops 

and sometimes even cause famine. 

True 
The Irish potato blight famine is a good example 

of this. 

 

Just like humans, plants need many minerals in 

small amounts. 

True 
Examples are: iron, copper, nickel, manganese, 

zinc, chlorine, boron. 

 

Not all plant diseases are spread by insects. 

True 
They can be airborne, spread from plant to plant 

or fungi. 

 

Plants can get diseases just like we can. 

True 
Plant diseases: virus - TMV tobacco mosaic 

virus, fungal - Erysiphe graminis barley powdery 

mildew, bacterial - Agrobacterium tumafaciens 

crown gall disease. 

 

Many plant diseases cannot be controlled. 

False 
They can be controlled by pesticides, crop 

rotation etc. 
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Insects can eat crops and spread disease. 

True 
For example aphids are known to transmit over 

150 different viruses including TMV tobacco 

mosaic virus. 

 

Adding/changing genes in plants and animals 

can help to increase their yield. 

True 
They can be made to be resistant to 

insects/viruses/drought etc. 

 

To kill off insects that attack their crops; farmers 

can use chemical fertilisers. 

False 
Insecticides are used. 

 

Antibiotics help prevent viruses affecting cattle. 

False 
They help to treat bacterial infections. 

 

Sometimes farmers purposefully put insects 

onto their crops. 

True 
Biological control e.g. ladybirds eat aphids. 

 

 

Changes in our weather and environment will 

not have too much of an impact on food 

production. 

False 
Changes in temperature, precipitation, weather 

patterns etc will affect food production therefore 

scientists and farmers will need to look at how to 

minimise this if they are to provide enough food 

for future generations. 
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Activity 2 – Factors affecting levels of food 
security – artist’s easel 
As an introduction to the factors affecting food security learners can use the worksheet to put the five 

factors into images to help them remember them. You may then want to discuss these factors as a 

class. This activity is very useful for lower ability learners, but depending on time constraints, you may 

want higher ability learners to move straight onto this topic area without completing this activity. 

 

Teacher preparation: photocopy learner worksheets. 

 

Activity 3 - Biological factors affecting the level of 
food security - increasing human population 
This activity looking at the increasing human population and the possible challenges it entails is an 

example of how you can address one of the biological factors in learning outcome 6.2.a. 

 

As a starter, project a graph showing the increase in human population on the whiteboard. A good 

one can be found on:  

http://www.bbc.co.uk/schools/gcsebitesize/geography/population/population_change_structure_rev

1.shtml 

 

Ask learners to write down individually what the graph shows and what problems this may cause 

for us/the planet. Now get learners to pair up with another and discuss what they have written, 

adding any key points to their list that they hadn't thought of. Discuss this as a class, summarising 

their ideas on the board. Hopefully someone will have mentioned potential issues with providing 

enough food for an increasing population. Explain to learners that they will be looking at this issue 

in more detail over the next few lessons. 

 

Learners may find the following website interesting as it has a counter showing the current world 

human population in addition to the number of births and deaths today. They can see the 

population counter increasing by the second and teachers can highlight the difference between the 

number of births and deaths today. 

http://www.worldometers.info/world-population/  
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Give learners the article from the website:  

http://pai.org/wp-content/uploads/2012/02/PAI-1293-FOOD_compressed.pdf (or similar article). 

 

Ask learners to read the article and highlight the key points. After doing this, ask learners to 

summarise the article in less than 100 words. You may also want learners to write down any 

questions they now have and either discuss them after the activity or collect in their questions and 

discuss them as a starter at the beginning of the next lesson. 

 

Ask learners to write on post-it notes any ways farmers and scientists can help solve the problem 

of providing enough food for a growing human population. Once completed, learners can stick their 

ideas on the board and they can be discussed. 

 
Teacher preparation: print and photocopy the article, access to a whiteboard and projector. 

 

Activity 4 – Possible future agricultural solutions 
This research and present activity can be done in one of two ways: There are four areas of 

knowledge, so learners can be put into groups of four, each learner in the group with a different 

topic to research and present to the rest of their group, or the class is split into groups of 2 or 3 

learners and each group gets a different topic and presents to the rest of the class. Both ways give 

learners the opportunity to peer assess. Pro formas printed onto A3 sheets for learners to make 

notes on as a guide, particularly for those of lower ability can be useful here. 

 

Teacher preparation: Photocopy learner pro formas onto A3 sheets, book IT room/library, decide 

peer assessment criteria and how that will be carried out i.e. feedback sheets or coloured post-it 

notes for learners to write positive comments and areas for improvement on. 

 

Suggested websites: 

 

1. Hydroponics 
http://www.simplyhydro.com/whatis.htm 

http://ag.arizona.edu/ceac/what-hydroponics 

http://www.oliviassolutions.com/blog/advantages-disadvantages-of-hydroponics/ 

http://www.biology.lifeeasy.org/1213/what-are-advantages-and-disadvantages-hydroponics-farming 

http://12.000.scripts.mit.edu/mission2014/solutions/hydroponics 
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2. Fertilisers 
http://www.bbc.co.uk/schools/gcsebitesize/science/ocr_gateway/chemical_resources/fertilisers_cro

psrev1.shtml 

https://www.rhs.org.uk/advice/profile?PID=304 

http://www.basicsofgardening.com/choosing-the-right-fertilizer.html 

http://www.bbc.co.uk/schools/gcsebitesize/science/edexcel/problems_in_environment/pollutionrev4.shtml 

 

3. Pesticides 
http://www.epa.gov/pesticides/about/ 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2984095/ 

http://www.croplife.ca/agricultural-pesticides/why-do-we-need-pesticides 

http://www.croplifeamerica.org/crop-protection/benefits 

http://www.panna.org/issues/persistent-poisons/the-ddt-story 

 

For lower ability learners, bioaccumulation can be shown by modelling - the teacher has lots of 

stickers representing a pesticide and sprays the 'pesticide' onto the crop. Stick one sticker on a 

number of learners acting as the crop. The crop is eaten by a few primary consumers and the 

pesticide sticker is passed on to these learners (it can be explained here that the primary 

consumers are likely to eat more than one plant, therefore end up with a higher concentration of 

pesticide in them, ie. more stickers). A secondary consumer then eats a number of primary 

consumers, taking on more pesticide stickers and showing the concentration of pesticide 

increasing at this level and so on. 

 
4. Biological control 
https://www.rhs.org.uk/advice/profile?PID=506 

http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn74140.html 

http://www.cix.co.uk/~argus/Dreambio/fertilisers%20and%20crops/biological%20control%20of%20

pests.htm 

http://lamar.colostate.edu/~hufbauer/Pages/biologicalcontrol.html 

http://www.livestrong.com/article/150975-what-are-the-advantages-of-biological-pest-control/ 

http://www.beep.ac.uk/content/400.0.html 

http://btryon86.hubpages.com/hub/Advantages-Disadvantages-of-Biological-Control 
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Activity 5 – Genetic modification 
A good starter to get learners thinking about genetic engineering could simply be a rolling 

PowerPoint of images of genetically modified organism/products (e.g. fluorescent rabbits, glow 

fish, insulin, featherless chickens, glow in the dark cats, golden rice) with the question "What 

question(s) do you want to ask?" 

 
Genetic Engineering/Modification  
BBC (Bang Goes the Theory) 
http://downloads.bbc.co.uk/schools/teachers/bang/series_3_4/bgtt_teacherspack_lesson_13_gene

tic_modification.pdf  

 

This lesson plan uses clips from 'Bang goes the theory' to introduce genetic modification and the 

ethics surrounding it. Learners complete a worksheet whilst watching the first video clip explaining 

what genetic modification is using the example of papaya being made resistant to a viral disease. 

Learners then carry out a card sort describing the process (at this point knowledge of the process 

is not needed therefore you may wish to skip this part of the activity, however you may feel this is 

an appropriate time to teach this rather than later in the topic). Learners design their own 

genetically modified organism and the final video and worksheet prompt gets learners thinking 

about the ethical issues surrounding genetic modification. 

 
Teacher preparation: This activity can be done either individually or as a class. If completing it 

individually learners will need computers booked in addition to the worksheets printed off. If 

completing it as a whole class the video can be projected onto a whiteboard so only the 

worksheets will need printing off. 

 

Activity 6 – Genetic modification – classroom 
debate 
Possible motions could include: 

• GM crops are the way forward for agriculture 

• GM crops should be banned 

• Modifying genes is 'playing God' and should be stopped 

• Research into genetic modification/engineering should continue because of it's benefits to 

the human race. 
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This activity allows learners an opportunity to research in more detail the issues for and against 

genetic modification in agriculture.  

 

Learners will need access to IT or have text books and information available. It is useful for 

learners to spend some time researching the 'argument' they have been given individually at first to 

prevent some individuals sitting back and letting others do all the work. Once this has been done, 

learners can get into their groups and discuss what they have found, picking out the more 

important arguments. 

 

It is also useful for teachers to explain how the debate will be carried out before learners carry out their 

research. Some methods for carrying out classroom debates can be found on the following websites: 

 

http://busyteacher.org/7245-conducting-class-debate-essential-tips.html 

http://news.bbc.co.uk/cbbcnews/hi/newsid_4450000/newsid_4458000/4458081.stm 

 

Teacher preparation: Book IT room and/or ask the librarian to put together a selection of books 

covering the topic. You will need to decide whether you want learners to complete the cut and stick 

pros and cons activity below now, to help inform learners of some of the arguments or whether you 

prefer them to complete the activity after the debate as a summary.  

 
Activity 7 – Genetic modification pros and cons – 
cut and stick 
This activity can be used either as a summary/homework for all learners or as a starter activity to 

give lower ability learners some ideas from which to form an opinion about genetic modification if a 

classroom debate is not suitable. 

 

Once learners have completed the activity they can write a short paragraph stating their opinion about 

genetic modification, using some of the arguments they have grouped to justify their decision. 

 

Teacher preparation: Photocopy the worksheet. 
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Activity 8 - Solutions 
As a summary, learners could take on the role of a scientist who has been asked to write a report 

for the EU indicating the best agricultural solutions (in their opinion), to cope with the demands of 

the growing human population within Europe. They can choose as many (or as few) of the 

solutions discussed over the past few lessons, explaining how each solution will improve food 

security. Higher ability learners could even think about how grants/subsidies from the EU to 

farmers/scientists could be best spent to help with these solutions. 
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