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[bookmark: _Toc237009582]Unit overview
This resource supports schools’ implementation of the Plant production, Animal production and Agriculture systems and practice focus areas of the new Agriculture Technology 7–10 Syllabus. It can be adopted as is or adapted to meet the needs of individual school contexts.
The ‘Native bee unit’ is an engaging and comprehensive 6-week program designed for Agriculture Technology 7–10 students. This unit offers a blend of theoretical knowledge, practical experiences and evaluative practices.
The ‘Native bees: pollinators and niche enterprises’ unit is a dynamic and practical learning program developed for Stage 5 Agriculture Technology students. This unit explores the fascinating world of bee production, with a particular focus on native Australian bees and their role in sustainable agriculture, biodiversity and cultural enterprise.
Throughout the unit, students will examine the key features of native and introduced bee species, investigate their ecological importance and develop practical skills in hive management. They will explore contemporary issues affecting bee populations, including pesticide use, biosecurity and habitat loss, and evaluate sustainable strategies to support pollinator health.
A key feature of this unit is the integration of Aboriginal and Torres Strait Islander knowledge systems, highlighting traditional practices for honey collection, the cultural significance of native bees and their contribution to sustainable land management. Students will investigate how this knowledge continues to influence modern enterprises and conservation practices.
Through hands-on activities, research tasks and collaborative investigations, students will apply agricultural skills, develop environmental awareness and consider ethical decision-making in production systems. The unit also supports digital literacy, critical thinking and future-focused learning pathways in environmental science, agribusiness and sustainable agriculture.
Note: this resource is designed for easy conversion into a student booklet by removing answers within the response windows. Teacher notes (in blue) can be deleted before distributing to students. Teachers should adapt the resource to suit their school context. Alternative ideas are included for the project design brief. The resource can be introduced and delivered earlier in the term or used as an assessment.
School leaders and teachers should refer to Equipment Safety in Schools, Chemical safety in schools and Animals in Schools for current information on safety and safe working practices.


1. [bookmark: _Toc227661890][bookmark: _Toc237009583]Bees in agriculture
[bookmark: _Toc237009584]Understanding the role of bees
Note: introduce key terms before starting each section. They support student understanding by linking core agricultural vocabulary to the lesson content. Encourage students to look out for how these terms are used in the activities that follow.
Key terms
Pollination: when pollen is moved from the male part of a flower to the female part so the plant can make seeds.
Colonies: communities of bees living together in a hive, including a queen, workers and drones.
Native bee: a species of bee that naturally occurs in Australia.
[bookmark: _Toc237009585]Activity 1.1
KWL chart
Table 1 – KWL chart scaffold
	What I know
	What I want to know
	What I learned

	
	
	


[bookmark: _Toc207808358][bookmark: _Toc227661891][bookmark: _Toc237009586]Comparing bees
[bookmark: _Toc237009587]Activity 1.2
Use the facts provided to match each to the correct bee.
Table 2 – features of native and European bees
	Facts
	European honeybee
	Native stingless bee

	Length
	
	

	Colour
	
	

	Stinger
	
	

	Lifespan
	
	

	Origin
	
	

	Honey production
	
	


Figure 1 – European and native bee on flower drawing
[image: European and native stingless bee pictures set against drawing of 2 flowers]
[bookmark: _Toc201142120][bookmark: _Toc207372222][bookmark: _Toc207808359][bookmark: _Toc227661892][bookmark: _Toc237009588][bookmark: _Toc196297668]How are bees used in Australian agriculture?
Bees are one of the most important helpers in agriculture. They provide us with food products such as honey and wax, but they are even more valuable for the pollination services they provide. Pollination is when pollen is moved between flowers so that fruit, nuts and seeds can grow. Without pollination, many crops would fail.
European honeybees (Apis mellifera) are the most commonly managed species in Australia. Introduced in the 1820s, they are excellent at producing honey in large hives and are also the main bees used in commercial pollination. Farmers often pay commercial beekeepers to bring hives into orchards and fields during flowering to ensure pollination. Crops such as almonds, blueberries, macadamias and melons rely on these services to achieve good yields.
Australia is home to more than 1,650 species of native bees, many of which are highly effective pollinators. These bees have evolved alongside Australian plants, making them valuable not only for agriculture but also for maintaining healthy ecosystems. Stingless bees (Tetragonula carbonaria) are widely used in northern and eastern regions to pollinate crops such as macadamias and mangos, as well as many native plants. Blue-banded bees are particularly useful in glasshouse production, where they help pollinate tomatoes, while other species like teddy bear bees also play important roles in crop pollination. Some native bees produce small amounts of honey that is highly prized for its flavour and cultural significance, though their honey yield is far lower than that of European honeybees. The commercial use of native bees for both honey production and pollination services is a growing industry in Australia, as farmers and landholders recognise their potential for sustainable agriculture and ecosystem health.
Both honeybees and native bees have advantages and disadvantages. Honeybees are easy to manage in large numbers but are vulnerable to pests, diseases and pesticide use. Native bees are well adapted to local environments and contribute to biodiversity, but they are harder to find and manage in large numbers and their honey production is much lower. Together, these pollinators support Australian agriculture, helping to produce the food and fibre we rely on.
Even though they are different, both types of bees are valuable to Australian agriculture. Farmers and scientists are now working together to support native bee populations while continuing to make use of the honeybee’s strengths in crop production and honey harvesting.
[bookmark: _Toc237009589]Activity 1.3
Questions
1. What are 2 main services/products bees provide in agriculture?
	Sample answer
Pollination and honey production.


2. Name one advantage and one disadvantage of using native bees in commercial agriculture.
	Sample answer
Advantage: they are better suited to local environments and can handle Australia’s climate well. Disadvantage: they are harder to find and manage in large numbers.


3. Explain in your own words why pollination services are important to agriculture.
	Sample answer
To increase yield in crop production for flowering plants.


4. Predict what environmental factor(s) might influence where a bee species lives.
	Sample answer
Temperature variances and climate. Availability of water.


[bookmark: _Toc227661893]

2. [bookmark: _Toc237009590]Honey production around the world
[bookmark: _Toc237009591]From Hive to Harvest: Bees, Honey and Pollination 
Key terms
Floral resource: flowering plants that provide nectar and pollen for bees.
Production region: an area where agricultural products are grown.
Export: the sale of products to another country.
[bookmark: _Toc237009592]Activity 2.1
Different types of bees are found in different parts of Australia. European honeybees are kept mainly in the south-eastern regions for honey production and pollination services. Native bees, like stingless bees, are common in warmer areas such as South East Queensland and northern New South Wales. Mapping where bees are found helps us understand how they support agriculture.
On the blank map provided, complete the following:
· Shade regions with high honeybee production.
· Shade regions where native stingless bees are found.
NSW Department of Education	
Agriculture Technology 7–10 – teacher resource – Native bees: pollinators and niche enterprises | 1
· Provide a key for each of the above.
[image: NSW Government logo.]
© NSW Department of Education, Aug-26	[image: Creative Commons Attribution license logo.]
Figure 2 – blank map of Australia
[image: Blank map of Australia.]

Explain one key reason why each type of bee is suited to its main region.
	


[bookmark: _Toc201142122][bookmark: _Toc207372224][bookmark: _Toc207808361][bookmark: _Toc227661894][bookmark: _Toc237009593]European honeybee honey production
Honey production around the world varies each year; some countries sell their produce domestically; others have sufficient production to export theirs to other countries.
The annual figures vary, typically it exceeds several hundred thousand metric tonnes. In 2022, total world honey production was recorded at 1,830,768 t. Of this, a total 795,707 t of honey was exported globally, totalling AU$3,851,617,400. The average price of exported honey in 2022 was AU$4.84 per kilogram.
China is the largest producer of honey globally, accounting for about a quarter of the worlds production and they are also the largest exporter. In 2022, China exported 156,002 t worth AU$403,650,333.
New Zealand had the second highest dollar value of honey exports in 2022, bringing in AU$387,746,855. The high dollar value is partly due to the fact they are the sole distributor of the highly sought after Manuka honey.
The USA is the world’s leader in honey imports at 205,156 t in 2022 followed by Germany who imported 75,091 t.
Australia produces around 20,000 to 30,000 metric tonnes of honey annually; however this can vary from year to year due to factors such as weather conditions, floral availability and disease outbreaks such as varroa mite.
The main honey producing areas of Australia range from southern Queensland down to central Victoria. This south-eastern region of the country contains around 80% of the nation’s hives and beekeepers, producing about 70% of the total honey produced.
[bookmark: _Toc237009594]Activity 2.2
Table 3 – 2022 honey production data, top ten countries production
	Country
	Honey production 2022 (metric tonnes)

	China
	461,900

	Turkey
	118,297

	Iran
	79,535

	India
	74,204

	Argentina
	70,437

	Russia
	67,014

	Mexico
	64,320

	Ukraine
	63,079

	Brazil
	60,966

	United States
	56,849


Figure 3 – bee on a yellow flower
[image: A bee on a yellow flower.
]

[bookmark: _Toc237009595]Activity 2.3
Use the data from the table above to create a graph representing the top 10 honey producing countries in the world.
	


[bookmark: _Toc237009596]Activity 2.4
Challenge question
Write 2 to 3 analysis statements (for example, China produces over 4 times more honey than India).
	


[bookmark: _Toc207808362][bookmark: _Toc227661895][bookmark: _Toc237009597][bookmark: _Toc203403885][bookmark: _Toc207372225]Pollination services in Australia
Pollination services are a growing industry in Australia. Farmers often need thousands of hives to make sure their crops are pollinated. In 2021, around 644,000 hives were used for pollination and this is expected to rise to almost 1 million hives in the next 10 years.
The cost of hiring a hive depends on the crop. For example, a hive might cost around $50 for macadamias, $160 for blueberries and up to $225 for avocados in Western Australia. A stingless beehive usually costs about $110. Prices change because of the season, transport distances, risks to bee health and how much the crop supports the bees with nectar or pollen.
Some farmers and beekeepers face challenges. Beekeepers worry about disease, transport, poor access or chemicals being used while bees are in the crop. Farmers sometimes find hives too weak, too expensive, or not supplied at the right time. Despite this, demand for pollination is increasing, especially as climate and extreme weather events reduce wild pollinators.
Table 4 – 2023 cost of pollination services (per hive)
	Crop
	Average cost per hive ($)

	Macadamia
	50

	Blueberry
	160

	Avocado (WA)
	225

	Stingless beehive
	110


[bookmark: _Toc237009598]Activity 2.5
Questions
1. In 2021, 644,000 hives were used for pollination. In 10 years, this is expected to rise to 952,000 hives. How many more hives will be needed in 10 years compared to 2021?
	Suggested answer
952,000 – 644,000 = 308,000 more hives


6. Which crop has the highest pollination service cost per hive? Which has the lowest?
	Suggested answer
Highest = avocadoes; lowest = macadamias.


7. Stingless bee hives cost $110 each. Why might some farmers choose stingless bees even if honeybees are cheaper for certain crops?
	Suggested answer
Stingless bees are better suited to Australia’s climate, are excellent pollinators for some crops and help support biodiversity.


8. Imagine you are a farmer growing almonds. Would honey production or pollination services be more important to your business? Explain your answer.
	Suggested answer
Pollination services, because almonds rely on bees to produce nuts. Without pollination, there would be no crop to sell.


[bookmark: _Toc227661896]

3. [bookmark: _Toc237009599]Comparing honey production – native and European bees 
Key terms
Yield: the amount of product (such as honey) made or collected from a farm.
Sugarbag honey: a common term used for the honey made by native stingless bees.
Enterprise: an agricultural business or system.
[bookmark: _Toc201142123][bookmark: _Toc237009600]Native bee honey production versus honeybees
Australian stingless bees store around 1 kg of honey in their hives each year, making the production of native honey, also sometimes referred to as ‘Sugarbag honey’, a niche market.
In Australia, European honeybees can produce a surplus of 70 kg to 100 kg of honey in their hives.
Table 5 – export prices for European honeybee honey from Australia between 2019–2023
	Year
	2019–20
	2020–21
	2021–22
	2022–23

	$/kg
	NA
	6.00
	5.80
	4.80


In 2025, honey from native Australian bees can receive anywhere between AU$250-$450/kg.
[bookmark: _Toc237009601]Activity 3.1
Questions
1. Calculate the approximate income from a European honeybee keeper with 50 hives (based on 2022–23 export prices), if their hives generate 80 kg of honey each.
	Sample answer
50 × 80 kg = 4 000 kg honey
4000 × $4.80 = $19,200.


10. Calculate the approximate income from an Australian native beekeeper with 50 hives (based on the median 2025 price given above), if their hives generate the 1 kg of honey each.
	Sample answer
50 × 1 kg = 50 kg
50 × $350 = $17,500.


11. [bookmark: _Toc196297670]Which beekeeper had the highest sales prices based on the generic data?
	


12. What would be the advantages of having native beehives commercially over European honeybee hives in Australia?
	


13. Brainstorm other ways a native beekeeper could earn money to increase their profits.
	


Challenge question
Discuss why some farmers might choose native bees despite lower honey volumes.
	


[bookmark: _Toc227661897]

4. [bookmark: _Toc237009602][bookmark: _Toc201142125]Lifecycle and anatomy of native bees
Key terms
Metamorphosis: how a bee grows and changes from an egg to an adult.
Hierarchy: the order and roles of bees in a colony, like queen, workers and drones.
Pupa: the stage where the bee transforms inside a cocoon.
[bookmark: _Toc237009603]Lifecycle of the Tetragonula carbonaria (bush bee)
The lifecycle of a Tetragonula carbonaria, also known as a stingless bush bee, begins when the queen bee lays a tiny egg inside a specially prepared wax cell within the hive. This cell provides a safe and secure space for the egg to develop. After a few days, the egg hatches into a larva, which looks like a small white grub.
The larva feeds on a substance called ‘bee bread’, which is a mixture of pollen and nectar collected by worker bees. This nutritious food helps the larva grow quickly. Once fully grown, the larva spins a silk cocoon around itself and enters the next stage of development, known as the ‘pupa’. Inside the cocoon, the bee’s body undergoes major changes until it transforms into an adult.
When the adult bee emerges, it is soft and pale in colour. Within a short time, its body hardens, darkens and its wings unfold, ready for flight. Most of these new bees become worker bees, responsible for jobs like collecting nectar and pollen, building and maintaining the hive, caring for the queen and feeding larvae.
Some female larvae develop into new queens, while others become male bees, called ‘drones’. Drones do not work in the hive; their main role is to mate with queens from other colonies.
As the colony grows, the bees construct more wax cells to allow the queen to lay more eggs. The workers also help regulate the hive’s temperature and protect it from threats. A well-functioning colony depends on teamwork between all members to survive and thrive.
[bookmark: _Toc237009604]Activity 4.1
Draw a labelled diagram that illustrates each stage of the stingless bush bee lifecycle, including egg, larva, pupa and adult (drone and/or queen). Write 1 to 2 facts about each stage on the diagram.
	Sample answer:
· Egg: the queen lays an egg in a wax cell.
· Larva: the egg hatches into a small grub and the larva feeds on bee bread.
· Pupa: the larva transforms inside a silk cocoon.
· Adult: the fully developed bee emerges, ready to join the hive.


[bookmark: _Toc201142126][bookmark: _Toc207372228][bookmark: _Toc207808365][bookmark: _Toc227661898][bookmark: _Toc237009605]Anatomy of a native bee
[bookmark: _Toc237009606]Activity 4.2
Use the following terms to label the diagram of a bee.
abdomen, thorax, leg, head, wing, antenna, compound eye
Figure 4 – unlabelled diagram of a native bee
[image: Diagram of a simple Australian native bee.]
[bookmark: _Toc207372229][bookmark: _Toc207808366][bookmark: _Toc227661899][bookmark: _Toc237009607]Deep dive into native bee species
[bookmark: _Toc237009608]Activity 4.3
Choose one native bee species from the list below and research the following information.
· Bee species: common and scientific name.
· Drawing: sketch or paste a picture of your chosen species.
· Description: include size, colour and any unique features.
· Habitat: Where does this species live (region, environment)?
· Diet: What do they feed on (nectar, pollen)?
· Interesting facts: write at least 2 interesting facts about this bee species.
List of native bee species:
· Stingless Bees (Tetragonula, Austroplebeia)
· Yellow and Black Carpenter Bees (Xylocopa)
· Blue Banded Bees (Amegilla)
· Teddy Bear Bees (Amegilla)
· Green Carpenter Bees (Xylocopa)
Create an informative A4 poster with your findings.
	


5. [bookmark: _Toc227661900][bookmark: _Toc237009609][bookmark: _Toc196297674]Social structures in bee colonies
Key terms
Queen bee: the egg-laying female responsible for reproduction.
Worker bee: a female bee that performs tasks like look for food and cleaning.
Drone: a male bee that mates with a queen.
[bookmark: _Toc237009610]Hierarchy of European honeybee society
[bookmark: _Toc237009611]Activity 5.1
Watch the video resource How Do Honeybees Get Their Jobs? | National Geographic (3:22). Pay attention to the roles in a honeybee hive.
Draw an annotated diagram to show the categories of bees within the beehive, naming the different types of bees and outlining their role in the colony.
	[bookmark: _Hlk135643821]Sample answer
[image: Queen bee.]
Queen: lays eggs, only one in the colony.
[image: Worker bee.]
Worker bee: takes care of larvae, builds and cleans the hive, forages.
[image: Drone bee.]
Drone: fertile males that mate with the queen and leave.


[bookmark: _Toc201142129][bookmark: _Toc237009612]Social hierarchy of native bees
Tetragonula carbonaria, commonly known as the sugarbag bee or bush bee, is a species of stingless bee that is native to Australia. Like other stingless bees, bush bees have a unique social structure that differs from that of honeybees and other eusocial bees.
Bush bee colonies are composed of a queen, male drones and female worker bees. However, unlike honeybees, the queen of T. carbonaria is not dominant over the workers and the colony does not have a rigid social hierarchy. Instead, the workers cooperate to perform all tasks necessary for the survival and reproduction of the colony, including foraging, nest building, brood care and defence.
In bush bee colonies, worker bees can also lay eggs, but these eggs are typically unfertilized and develop into male drones. The queen bee is responsible for laying fertilized eggs that develop into female workers or new queens.
Overall, the social hierarchy of the bush bees are more flexible and cooperative than that of honeybees, with a greater degree of reproductive potential and task specialisation among the workers.
Show how honeybee colonies and bush bees are similar and different using a Venn diagram below.
[bookmark: _Toc237009613]Activity 5.2
	


[bookmark: _Toc227661901]

6. [bookmark: _Toc237009614]Field observations
Key terms
Species: a group of similar living things that can have babies with each other.
Observation: the act of watching carefully and recording what is seen.
Measurement: collecting numerical data, such as size or weight.
[bookmark: _Toc201142130][bookmark: _Toc237009615]Which bees are native to your region?
[bookmark: _Toc237009616]Activity 6.1
Use online resources or local references to identify which native bee species are found in your region. Complete the table below for 3 native bee species you find in or near your local area.
Table 6 – native bee species
	Species name
	Image or sketch
	Identified in your region?
	Key features
	Why might they thrive locally?

	Sample answer
Stingless bees
Tetragonula* and Austroplebeia
	
	Yes
	Tiny (3–5 mm), black and stingless.
	Right climate, not too hot or too cold. Lots of flowering plants available for food.

	Sample answer
Green carpenter bees
Xylocopa (Lestis)
	
	Yes
	Up to 17 mm long are glossy metallic green with tints of yellow or blue.
	Right climate, not too hot or too cold. Lots of flowering plants available for food.

	
	
	
	
	



[bookmark: _Toc237009617]Activity 6.2
[bookmark: _Toc201142131]Bee observations: in a designated areas on the school grounds (for example, gardens, flowering shrubs, vegetable patches), observe bees quietly for 10 to 15 minutes and record any activity you notice. Do not attempt to touch or disturb the bees.
Table 7 – bee observations record table
	Name of bee species (use general description if unsure)
	Number seen
	Where observed
	Flower type or plant nearby
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



[bookmark: _Toc237009618]Activity 6.3
Calculate the total number of bees recorded.
	


Calculate the percentage of each bee species compared to the total.
	


Questions
1. Which areas of the school had the most bee activity?
	


15. What features of these areas might explain why more bees were found there?
	


16. Based on your research and observations, what types of habitats or plants seem to support native bees in your area?
	


17. How could you improve the local environment to accommodate or attract more bees?
	


[bookmark: _Toc237009619]Activity 6.4 
[bookmark: _Toc237009620]Measuring the size of native bees
Aim
To determine how long the native bees are or compare the size of different species.
Equipment required
· Native bees (observed in their natural habitat)
· Overhead projector plastic film, with 1 mm grid lines printed on it
· Sugar syrup
Instructions
1. Place a few drops of sugar syrup on top of the overhead projector plastic film and place on a flat surface near the native beehive, early in the morning.
19. During the student lesson, observe the bees that are on the plastic sheet, using the 1 mm grid to measure their length.
20. Record the length of several native bees.
21. Calculate the average (mean) length for each species you measured.
Note: the sugar syrup on the plastic film needs to go out early in the morning for the scout bees to locate and inform the hive it is there. The sugar syrup will attract bees to land and then will make them slow to move away without harming them. This should give students long enough to measure them on the grid paper.
Be careful not to place the sugar syrup on the plastic near ants or keep a close eye on it up until the lesson to prevent ants covering the page.
Further information
If there are more than one type of bee or pollinator on the sheet, calculate the average length for each species. Compare them and discuss: Which pollinator is larger or longer and how might this affect which flowers they choose to forage from?
Working space and notes
	


7. [bookmark: _Toc227661902][bookmark: _Toc237009621][bookmark: _Toc167188740][bookmark: _Toc167203465][bookmark: _Toc170381049][bookmark: _Toc196297676][bookmark: _Toc196907267]Flowers and pollination
Key terms
Pollinator: an animal, such as a bee, that helps move pollen between flowers.
Fertilisation: when the male and female parts of a plant join after pollination to make seeds.
Reproduction: how plants make new plants.
[bookmark: _Toc201142132][bookmark: _Toc237009622]Flowers and pollination
Flowers are the reproductive structures of flowering plants. Their main job is to help the plant produce seeds, which grow into new plants. Flowers make it possible for plants to reproduce via ‘sexual reproduction’, where the male and female parts of the flower work together – often with the help of pollinators like bees.
Many flowers are designed to attract pollinators. They do this with their colour, shape, scent or nectar. Once pollination happens (when pollen reaches the right part of the flower), the flower can start forming seeds. These seeds are often protected inside a fruit, which also helps spread the seeds to new locations. This is how many crops, such as apples, tomatoes and canola reproduce, growing more plants.
Flowers are also important in agriculture because they influence crop yield. If pollination does not happen, fruits and seeds may not form properly. That is why flowers and the pollinators that visit them, are essential for food production.
Most flowers have the same basic parts, even if they look different on the outside. Some flowers have only male or female parts, but many common agricultural plants have both. These flowers are called ‘perfect flowers’.
Label the main parts of the flower below. Colour-code the male and female structures (for example, blue for male, pink for female).
Label the main parts of the flower below. Colour-code the male and female structures (for example, blue for male, pink for female).
Word bank
	sepals
	ovules
	ovary
	anther
	petals

	filament
	stigma
	style
	
	


Figure 5 – diagram of a flower showing its reproductive organs
[image: Diagram of a typical flower.]

[bookmark: _Toc237009623]Activity 7.1 
[bookmark: _Toc237009624]Flower dissection
Aim
To examine the structure of a real flower, identify its reproductive parts and determine whether it is a perfect, male or female flower.
Equipment required
· Fresh flower
· Dissecting tools (for example, scalpel, scissors, tweezers)
· Hand lens or magnifying lens
· Dissection tray or paper towel
· Pencil or pen
Instructions
Observe the whole flower: look at the outside of the flower before cutting. Note its colour, shape and any scent. 
Locate and remove the sepals: gently lift the sepals from the base of the flower. Discuss their colour and shape? What do you think their function is?
	


Identify and remove the petals.
Observe the number, shape and colour of the petals. What might attract pollinators to this flower?
	


Examine the stamens (male parts): carefully remove one or two stamens. Each stamen should have a long stalk (filament) and a pollen-covered tip (anther).
Look closely at the anther. Can you see pollen? What is the function of each part?
	


Examine the pistil (female part): look in the centre of the flower for the pistil. It may include the stigma, style and ovary. Gently cut open the ovary. Can you see ovules inside? What is the function of the ovule?
	[bookmark: _Hlk200964024]


Draw a labelled diagram of your flower.
	


Investigation questions
Does the flower contain both male and female parts? (circle the correct answer below).
· Yes: it is a perfect flower.
· No: it is a male flower.
· No: it is a female flower.
Which parts did you observe that helped you decide?
	


How might this flower be pollinated – by wind, insects or other method? What features give you clues?
	


Challenge question
Why is it important for farmers to understand the structure of flowers in their crops?
	


[bookmark: _Toc237009625][bookmark: _Toc201142133]Activity 7.2
[bookmark: _Toc237009626]Pollination demonstration 
Note: ask different groups to create flowers that have a range of filament lengths and stigma heights. This allows for discussion about types of pollinators and flowers.
Figure 6 – students creating sample cup flowers
[image: 3 hands building 2 paper cup flowers.]
Equipment required
· 4 pipe cleaners
· One paper cup
· One stick of chalk, crushed into a powder.
· Double sided tape
· Scissors
· Coloured markers

Building instructions
1. Twist one of the pipe cleaners into a beelike shape, ensuring there is a long section at the front to act as the probiscis. 
Note: the bee needs to fit into the bottom of the paper cup.
Figure 7 – example pipe cleaner bees
[image: Pipe cleaner bees.]
23. Colour the base of the paper cup, this is the nectar.
24. Poke one pipe cleaner through the middle of the base of the cup, securing it to the bottom of the cup with a twist. This will act as the stigma, so needs to sit high up through the middle of the cup.
25. Wrap the tip of the ‘stigma’ pipe cleaner with double sided tape.
26. Fold the other 2 pipe cleaners in half and poke then through the base of the cup around the stigma section, these are the anthers.
27. Carefully dip the ends of all 4 anthers into the powdered chalk. This is the pollen, now attached to the anther of the model flower.
Figure 8 – inside view of sample cup flowers
[image: Inside view of sample paper cup flower with labels.]
Demonstration instructions
· Fly your pipe cleaner bee into the cup to search for the nectar at the bottom.
· Show how the pollen from the anther is trapped on the bee as it enters the flower and how the stigma is sticky and collects it as the bee brushes past.
· Build more than one flower and use a range of chalks for pollen in different flowers. Demonstrate the movement of bees between flowers and distribution of pollen onto each stigma as a result.
1. Describe what happened to the bee as it moved into the flower or between flowers.
	Sample answer
Hopefully students will see their pipe cleaner bees pick up different coloured chalk as they move between the paper cups.


29. Think about the relationship between the bee and the flower. Who needs who? Why?
	Sample answer
This is a ‘symbiotic’ relationship. The flower needs the bees and other pollinators to cross pollinate with other flowers and the bee uses the nectar from the flowers to take back and feed their hive. Both organism benefits mutually from the relationship.


30. Explain why pollination is important for agricultural crops?
	Sample answer
Pollination of flowers is required for fruit and seeds to set. Without pollination, many fruits we eat, such as apples, zucchini and even canola, will not be produced.


31. Outline other ways that pollen can be distributed or moved between flowers and crops.
	Sample answer
Other pollinators such as bush flies, birds and small insects can help pollinate flowers, as well as wind that picks up the pollen off an anther and floats it past stigmas on neighbouring flowers.


32. How could poor pollination impact a farmer’s crop or yield?
	Sample answer
Reduced pollination of crops which would lead to reduced yield at harvest and less profit.




Challenge questions
1. Do all plants have flowers? If they don’t have flowers, how do they reproduce?
	


34. Is there a difference between pollination and fertilisation?
	


[bookmark: _Toc237009627]Activity 7.3
[bookmark: _Toc237009628]In field bee observations 
Aim
Collect firsthand data tracking the foraging behaviour of bees to determine important floral sources.
Equipment required
· Native bee observation area (near the school hive)
· Field notebook or paper
· Coloured pencils or markers (optional, for recording observations)
Note: this activity works best on a warm morning when bees are most active for foraging behaviours.

Instructions
1. Select one floral species for observation and sit quietly in a close position that individual bees can be easily counted but not disturbed by your presence.
36. Set a timer for 20 minutes.
37. For the 20-minute period, make a tally of the total individual native bees that visit the flowers in this section.
38. Record your observations in a field notebook or on paper, noting the date, location and specific bee species if identified.
Further activities
· Compare the data collected with different times of the day for the floral source to determine the most active time of day for foraging this source.
· Compare the data collected with different floral sources at the same time of day to determine popular species for foraging.
· Collect data on the different types of pollinators that visit the floral source, for example difference species of native bees, European honeybees and other pollinators.
[bookmark: _Toc237009629] Impact of pollinators on crop yields
[bookmark: _Toc237009630]Activity 7.4 
Aim
Determine if there is an increase in yield of crops from having pollinators work in them. 
Equipment required
· Native beehive and bees
· Two identical sized and shaped garden beds, prepared for planting, next to each other.
· Cucumber seedlings
· Small mesh netting (mesh too small for native bees to get through, but still allowing sunlight)
· Garden stakes and tie wire
Instructions
1. Plant each garden bed with the same number of cucumber seedlings, using the same method of planting.
40. Care for plants in both garden beds the same until they are established and ready to flower.
41. Place garden stakes in each corner of one garden bed.
42. Drape the mesh netting over the garden stakes, above the cucumber plants and secure with the tie wire. Ensure the plants are completely covered so pollinators cannot penetrate.
43. Continue to grow the cucumber plants for the season.
44. Harvest cucumbers when ready, collect data on number of cucumbers harvested and weight.
Further activities
· Compare the differences in total yield for each garden. What trends can you see? Make assumptions on these trends.
· From this data, can you determine if cucumber plants require pollinators for pollination of flowers and fruit set? Why?
· How could you improve this experiment to be more reliable and accurate in the future?
[bookmark: _Toc237009631]Creating a suitable year-round food source
[bookmark: _Toc237009632]Activity 7.5 
Research a range of annual and perennial flowering plants that are suitable for your local climate and native stingless bees. Create a calendar of flowering for each species to ensure there is a constant food source available for bees all year round.
Work collaboratively as a class to design a flower garden within 500 m of the beehive’s location. Execute this design as a group and maintain the garden bed each year to ensure food availability for the bees.
Note: during winter when there are typically less flowers available from other sources, ensure you have more winter flowering plants in the bee garden than others.
Examples of native bee friendly flowering plants and their flowering months:
· Pincushion haked (autumn through winter)
· Bottle Brush (summer and autumn)
· French lavender (summer to autumn)
· African daisy (late winter to late spring)
· Seaside daisy (late spring and summer)
· Rosemary (late spring and summer)
· Common sage (early summer)
· Dwarf dahlias (April and May)
· Salvia (spring to autumn)
· Zinnias (summer to autumn)
· Cosmos (early summer to first frost)
· Borage (early spring to early summer)
· Greville. For example, Poorinda royal mantle (flowers most of the year) and Robyn Gordon (flowers spring to summer).
[bookmark: _Toc202877318][bookmark: _Toc207289740][bookmark: _Toc164769172][bookmark: _Toc237009633]Practical skills checkpoint
Table 8 – skills assessment checklist
	Criteria
	Checkbox

	Students can interpret procedures and testing methodologies to develop and conduct experiments.
	☐
	Students can work collaboratively as part of a small group to complete farm tasks efficiently.
	☐
	Students can collate and interpret first-hand data collected during practical activities.
	☐

[bookmark: _Toc227661903]

8. [bookmark: _Toc237009634]Setting up a hive
Key terms
Habitat: the place where a plant or animal lives and grows.
Installation: the process of setting up equipment for use.
Brood: developing bees (eggs, larvae, pupae) raised in the hive.
[bookmark: _Toc201142135][bookmark: _Toc237009635]Setting up a native beehive
When you first set up a native beehive, there are a few things to consider for the comfort of the bees and for increasing productivity of the hive.
Read the criteria and assess your school farm to propose a suitable location for the hive.
· Sheltered and protected: look for a spot that provides some protection from direct sunlight, heavy rain, strong winds and extreme weather conditions.
· Morning sunlight: native bees generally prefer morning sunlight, so try to find a location that receives gentle morning sun. It helps to warm up the hive and stimulate bee activity.
· Adequate forage and floral resources: ensure that there are abundant flowering plants and trees nearby to provide a steady supply of nectar and pollen for the bees. Having diverse and blooming vegetation in the vicinity will support foraging.
· Away from pesticides and chemicals: avoid placing the hive near areas where pesticides, herbicides or other chemicals are used.
· Elevated and stable position: ideally, position the hive at a slightly elevated height, around waist to chest level. This helps to keep the hive visible and easily accessible for maintenance while providing stability and protection against potential flooding.
· Away from high human activity areas: locate the hive away from high human traffic areas to minimise disturbance to the bees.
· Easy access for monitoring: consider ease of access for monitoring and inspecting.
[bookmark: _Toc237009636]Activity 8.1
Use an aerial photo of your school farm or sketch a hand-drawn map.
Identify 2 to 3 possible hive locations and annotate the following features:
· Shelter and weather protection
· Floral resources nearby
· Water sources
· Student access and safety
· Distance from chemical-use areas
· Include a short, written justification below your map: Which location is best for the hive and why?
	



[bookmark: _Toc201142136][bookmark: _Toc207372235][bookmark: _Toc207808372][bookmark: _Toc227661904][bookmark: _Toc237009637]Installing a native beehive checklist
	Which type of hive system (circle your response):
	· Stingless bees – managed
	· Wild native beehive


[bookmark: _Toc237009638]Environmental audit
[bookmark: _Toc237009639]Activity 8.2 
· Complete the Environmental Audit and School Audit checklists provided.
· In the last column, suggest at least one action to improve each area (for example, plant more flowers, check council regulations).
· Highlight any issues that need addressing before a hive is installed on school grounds.
Table 9 – environmental audit for a native beehive checklist
	Question
	Answer
	Further comments or actions to take

	Are there suitable floral resources available within a 1 km radius of the hive?
	
	

	Are there suitable floral resources available to sustain a beehive all year round?
	
	

	Are there suitable watering points available for the bees?
	
	

	Is the site proposed for the beehive safe and suitable for both bees and students?
	
	

	Is the site level and easily accessible for students?
	
	

	Is the site sheltered from sun, winds and prevailing weather?
	
	

	Is the site away from production areas that require chemical spraying?
	
	

	Do we understand the processes for inspecting and maintaining a healthy hive?
	
	


[bookmark: _Toc237009640]School audit
[bookmark: _Toc237009641]Activity 8.3 
Table 10 – school audit for a native beehive checklist
	Question
	Answer
	Further comments or actions to take

	Can we commit the time, skills and equipment to managing the bees onsite?
	
	

	Does the local council permit native beehive keeping?
	
	

	Do we understand the obligations to maintain records of biosecurity actions and observations for native bees (if required)?
	
	

	Have we identified the risks, obligations and responsibilities for working with beehives and outdoors with students?
	
	

	Do we have a weed management strategy to avoid using chemicals near the hive?
	
	



[bookmark: _Toc201142137][bookmark: _Toc207372236][bookmark: _Toc207808373][bookmark: _Toc227661905][bookmark: _Toc237009642]Components of a native beehive
[bookmark: _Toc237009643]Activity 8.4
Use the information below and further research to draw a labelled diagram of the native beehive at your school. Identify where the bees enter and leave the hive and how the temperature can be controlled to ensure they are productive as long as possible.
· Brood box: the main section of the hive where the bees build their nest and raise their brood. It contains a series of vertically arranged hexagonal-shaped brood combs made of wax.
· Entrance tube: small cylindrical tube or tunnel that serves as the entrance and exit point for the bees. It helps regulate the hive's ventilation and temperature, while also providing a defence mechanism against intruders.
· Honey super: an optional box placed on top of the brood box. It provides additional space for the bees to store surplus honey. This section is typically separated from the brood box by a removable barrier called a ‘queen excluder’, which prevents the queen from accessing the honey super and laying eggs there.
· Propolis trap: removable tray or screen designed to collect propolis.
· Observation window: usually made of clear acrylic or glass, which allows beekeepers to observe the activities inside the hive without disturbing the bees.
· Lid or cover: the topmost part of the hive, protecting it from the elements. It helps maintain a stable temperature and humidity within the hive while preventing unwanted access by predators or pests.
· Stand or mounts: pole or base to place the hive up off the ground.
	Sample answer
[image: Diagram of a beehive structure showing labeled components including lid, honey super, middle brood box with vent hole, bottom brood box with entry hole, base, and stands. Rectangles highlight vent and entry holes, illustrating airflow and bee access points within hive setup.

]


9. [bookmark: _Toc227661906][bookmark: _Toc237009644]Work health and safety (WHS)
Key terms
Hazard: anything that could cause harm.
Risk assessment: a process of identifying and managing potential dangers.
Duty of care: the responsibility to keep yourself and others safe.
WHS is all about keeping people safe in the workplace. It involves managing risks to the health and safety of everyone through implementing and following policies and procedures that are developed by employers to comply with WHS legislation (laws).
Working safely is the responsibility of both the employer and the employee.
Employers have a duty of care to provide a safe workplace that is free from hazards and ensure all employees are adequately trained and supervised for their roles. Employees are responsible for following the procedures and directions put in place, but also for reporting hazards they find. Any accidents that do occur need to be reported so that they can be assessed and prevented from happening again.
[bookmark: _Toc237009645]Risk assessment for working with native stingless bees
Hazard: anything that poses a potential danger or risk to someone’s health, safety or wellbeing. Hazards can vary depending on the environment, activities and people working or visiting a site.
Hazards can be grouped into 5 types:
· physical: noise, light, vibration and heavy lifting
· chemical: poisons such as herbicides and dust
· biological: viruses, parasites and diseases
· mechanical/electrical: slips, trips and falls, tools and electrocution
· psychological: fatigue, violence and bullying.


Hazards can come from:
· human factors (yourself, colleagues and customers)
· manual handling (lifting heavy items)
· materials (chemicals used in the workplace)
· plants and animals
· tools, equipment and machinery
· work environment (ergonomic factors such as low benches or poor weather)
· work processes and practices (not being trained adequately).
[bookmark: _Toc237009646]Activity 9.1
For one activity involving hive maintenance (for example, weighing of box, splitting the hive, or extracting honey), identify 3 possible hazards, categorise each according to the groups above and suggest a strategy to reduce or eliminate the risk.
Note: working with native bees is much less problematic than honeybees as they do not have a stinger or require the protective clothing that you see other beekeepers use. When considering hazards for these activities, consider the elements of weather, sun exposure and heat, heavy lifting hazards and trips and falls.
	


Risk means that there's a chance something bad or unexpected might happen. It's like taking a gamble or playing a game where you're not sure what will happen next. For example, imagine you're riding a bike without wearing a helmet. The risk is that if you fall, you might hurt your head.
Likelihood means how likely or probable something is to happen. It's like guessing the chances of something occurring. For example, imagine you're going on a picnic and you see dark clouds in the sky. You might say there's a high likelihood of rain because it seems very probable that it will rain soon.
In terms of risk assessment, likelihood helps us understand how likely it is for a certain event or situation to occur.
Risk matrix
	
	Consequences
	
	
	

	Likelihood
	Extreme
Death or permanent disability
	Major
Serious bodily injury
	Moderate
Medical treatment
	Minor
First aid

	Very likely
	1
	2
	3
	4

	Likely
	2
	3
	4
	5

	Unlikely
	3
	4
	5
	6

	Very unlikely
	4
	5
	6
	7


· 1–3: high rating. Do something about this hazard immediately.
· 4–5: moderate rating. Do something about this hazard as soon as possible.
· 6–7: low. This hazard may not need immediate attention.
For each of the hazards identified earlier, assign a risk rating according to the likelihood of it occurring and possible consequence.
Challenge activity
For anything with a moderate to high rating, discuss as a class possible solutions or prevention.
	[bookmark: _Toc196297680]


10. [bookmark: _Toc227661907][bookmark: _Toc237009647] Hive management
Key terms
Maintenance: regular actions taken to keep something working properly.
Productivity: how much useful product (for example, honey) is made.
Colony: a group of bees living together in one hive.
[bookmark: _Toc237009648]Splitting the native beehive
Splitting a beehive is a process performed by beekeepers for specific reasons. Here are a few reasons why someone might choose to split an Australian native beehive:
Colony expansion: Australian native bees, like other bee species, tend to grow and expand their colonies over time. By splitting the hive, beekeepers create additional colonies from the existing one. This helps prevent overcrowding, as it allows the bees more space to thrive.
Hive management: splitting a hive allows beekeepers to manage the population and maintain healthy colonies. It helps control the spread of diseases or parasites that might affect the entire hive. Additionally, it can prevent the bees from swarming, which is when a large portion of the colony leaves to form a new hive naturally.
Queen replacement: if a native beehive has an aging or underperforming queen, splitting the hive provides an opportunity to introduce a new queen to one of the resulting colonies. This allows for better genetics and a stronger colony overall.
Caution: splitting an artificial hive is a relatively easy process to undertake, however there are a few problems that can occur if done incorrectly. A hive should never be split unless there are large amounts of bees and sufficient food stores available in the original hive. The hive should be cleaned of any spilt honey after splitting to avoid attracting pests and predators. Having a queen, a virgin queen or a queen cell present in both hives after splitting is beneficial for the survival of the hives.
As a class, discuss the reasons why you would split a hive and what tools you would need to do this successfully and carefully.
	


[bookmark: _Toc237009649]Activity 10.1
· List 3 tools you would need to split a hive.
· List 3 steps to complete the split.
· List 2 problems that could occur if done incorrectly.
	


Participate in a hive separation as a class if required at your school.
Challenge question
Outline the advantages and disadvantages of splitting a native beehive.
	Sample answer
Doubling your hive count faster and moving a hive from one place to 2 are both benefits for splitting. However, there is always the chance of failure to requeen and risk of introducing pests in a new hive as it is weak to begin with when establishing itself.


[bookmark: _Toc237009650]Winter hive care
Watch the video: Winter hive care - Stingless bees (4:26).
Brainstorm a range of tasks that are undertaken by the beekeeper during winter to care for their native beehives.
Highlight which of these activities you could complete to take care of your hives during the winter months. 
	Sample answer
Adding an extra layer of protection from the cold by including an insulative layer to the hive, providing food when there are fewer floral sources available, even moving the hive into a space that has more morning sun to warm the hive faster.


Create a winter care plan as a class for the school hive with date markers for when they should be carried out and how frequently.
	


[bookmark: _Toc237009651]Weighing the beehive
[bookmark: _Toc237009652]Activity 10.2 
Aim
Collect firsthand data tracking the weight of the beehive.
Equipment required
· Native beehive
· Large kitchen scales or produce scales
· Computer with data keeping software, for example Excel
Instructions
1. Set up scales on a flat surface near the beehive’s current location.
46. Tare scales to zero.
47. Carefully lift the beehive off its mount or stand, keeping it steady and upright.
48. Place hive gently on the scales and record the weight.
49. Repeat steps 1 to 4 each month of the year and collate the data.
50. Use the data to create suitable graphs.
Challenge activities
From the data collection, can you identify when the beehive is filled with honey and ready for harvest?
From the data, can you suggest the best time of year for harvest? Does this correlate with other important environmental activities or seasonal changes?
	


[bookmark: _Toc237009653][bookmark: _Toc201142141]Harvesting native honey
[bookmark: _Toc237009654]Activity 10.3 
Watch the demonstration video on Harvesting Honey – Australian Bees episode 1 (5:04) to complete the activities below.
1. List the steps of honey extraction for the native stingless bee.
Identify the range of tools you see in the video clip.
Outline 3 precautions you should take when harvesting honey, for either yourself or the bees.
Work with the class to extract the honey from your school hives, once per year.
Weigh the total amount of honey collected both raw and strained. Collate in the school records for future reference.
Package the honey and sell. Record the profits in the school records for future reference.
	


[bookmark: _Toc237009655]Supplementary feeding of bees
[bookmark: _Toc237009656]Activity 10.4 
· Read the passage on drought and food shortages for native bees.
· Create a plan for making a sugar solution and safe bee feeder (include diagram).
· Discuss as a class: What risks are involved in supplementary feeding? How could we reduce them?
During times of drought, native bees may require supplementary feeding due to a scarcity of nectar and pollen in their natural environment. Drought conditions can significantly impact the availability of flowering plants, reducing the bees’ usual sources of food.
Drought can cause a decrease in the number and diversity of flowering plants. Many native bees rely on specific floral sources for their nectar and pollen requirements. When these plants suffer from reduced growth or fail to produce sufficient flowers, the bees’ natural food supply is compromised.
Plants may conserve water during drought by producing less nectar or by having higher nectar concentrations. This can make it challenging for native bees to obtain an adequate and balanced diet solely from the available nectar sources. Supplementary feeding can help fulfill their nutritional needs.
Native bees also require pollen as a protein source for their larvae's development. Drought can limit the availability of pollen-producing plants, leading to a scarcity of this essential food component. Supplementary feeding can ensure that the bees have enough pollen for proper brood rearing.
[bookmark: _Toc237009657]Making a sugar solution
· A sugar solution can provide a good carbohydrate source during times of drought.
· Dissolve 100 g of white sugar in 100 ml water (50/50 mix).
· Place the solution in open feeders early in the morning for bees to find and use. Ensure open feeders are very shallow so bees do not drown. Soaking a yellow kitchen sponge in the solution and placing it on an open plate is an easy solution.
Note: this sugar solution will attract other insects including ants. Remove and replace if this becomes a problem or troubleshoot ways as a class to reduce this from occurring.
[bookmark: _Toc227661908]

11. [bookmark: _Toc237009658] Careers
Key terms
Career: a job or profession someone does long-term.
Industry: a group of businesses involved in similar work, like agriculture.
Skills: abilities needed to do a job well.
[bookmark: _Toc201142142][bookmark: _Toc237009659]A day in the life of … – career profile
Australia’s bee and pollination industries offer unique and rewarding careers. In this task, you’ll explore what one of these jobs is like by researching the role and writing a reflective ‘day in the life’ diary entry from the point of view of someone working in that job.
Choose one of the bee-related jobs below or check with your teacher to suggest another.
· Beekeeper (commercial or native)
· Pollination services provider
· Biosecurity officer
· Entomologist (insect scientist)
· Product developer (honey skincare, bushfoods products)
· Agricultural engineer (designing hives or pollination drones)
· Agribusiness or export officer (managing honey exports)


[bookmark: _Toc237009660]Activity 11.1
Complete the simple career profile scaffold.
Table 11 – careers scaffold table
	Career title
	

	What does this person do?
	

	Where do they work?
	

	What are two tools or technologies they use?
	

	What is one WHS risk they might face?
	

	Why is this job important in agriculture?
	


[bookmark: _Toc237009661]Workday diary entry
Write in first-person, as if you are the worker doing this job. Your diary entry should describe a typical workday and show:
· what tasks you do throughout the day
· who you work with or report to
· one challenge you face (weather, pests, deadlines)
· how you manage safety and use tools
· why the job is satisfying or important.
	Example sentence starter
6.45 am – arrived at the worksite early to observe the bee hives before the morning warmed up. Task 1 – inspect entrance tubes for signs of pests.


12. [bookmark: _Toc227661909][bookmark: _Toc237009662][bookmark: _Toc196297684]Market specifications of honey
[bookmark: _Toc237009663]Quality standards for honey 
Key terms
Specification: a rule or requirement that a product must meet.
Moisture content: the amount of water in a product.
Consumer: a person who buys or uses goods or services.
All food imported or sold in Australia must meet the requirements of the Food Standards Code. This includes the sale of honey. Under the Code, food sold as ‘honey’ must actually be honey. It must also:
1. Contain no less than 60% reducing sugars.
1. Contain no more than 21% moisture.
1. State the country of origin on the label.
[bookmark: _Toc237009664]Activity 12.1
Compare the labels of the 5 brands of honey used in the taste testing activity. Observe the difference in location grown, sugar content and additional flavours or preservatives added (if any).
Table 12 – market specifications honey samples
	Honey sample
	Location sourced
	Sugar content
	Additional additives
	Comments

	Sample answer
Native honey (sugarbag)
	
	Around 40% reducing sugars
	nil
	Moisture content in native honey is higher than honeybee honey, approx. 25%

	Sample answer
Honeybee honey sample
	
	66% reducing sugars
	nil
	21%, as per market specifications

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Challenge questions
· Do the products meet Australian labelling and food code requirements?
· Which product had the most transparent labelling?

The varying amounts of sugars in different honeys can be attributed to:
Floral sources: honey is made by bees from the nectar of flowers. Different flowers produce nectar with varying compositions of sugars. For example, some may have higher levels of fructose, while others have more glucose. Types of flowers visited by bees to collect nectar influence the sugar content of the honey they produce.
Ripeness of nectar: as flowers mature, the composition of their nectar can change. Nectar collected at different stages of development have different sugar profiles.
Bee processing: bees add enzymes to the collected nectar to break down complex sugars into simpler forms, such as glucose and fructose. The processing time and methods employed by bees can affect the final sugar content of the honey.
Environmental factors: environmental conditions, such as temperature and humidity, can impact the sugar concentration in nectar. Bees may collect nectar under different environmental conditions, leading to variations in sugar content.
Figure 8 – Kangaroo paw flowers in a garden
[image: A small kangaroo paw plant with green leaves and red-tipped yellow flowers growing in dry, mulch-covered soil. ]

[bookmark: _Toc237009665][bookmark: _Toc201142145]Product comparison taste testing
[bookmark: _Toc237009666]Activity 12.2 
Complete a ‘blind’ comparison table of 5 different honey samples, ranking the colour, appearance, smell and taste. After the rankings have been completed, add the name of the brand, style of honey and price and discuss the outcomes as a class.
Note: include a regular commercial honey product and brand, a native honey sample, manuka honey and 2 others showing different price ranges or specialty styles.
Table 13 – taste testing comparison scaffold
	Sample
	Colour
	Smell
	Appearance
	Taste
	Overall rank
	Brand
	Country of origin
	Price (per 100g)

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	


Note: 1 is the lowest rank, 5 the highest.

13. [bookmark: _Toc227661910][bookmark: _Toc237009667] By-products of beekeeping
[bookmark: _Toc237009668]Products from the beehive
Key terms
By-product: something extra that is made while producing the main product.
Survey: a tool for collecting data or opinions from people.
Data: information collected for analysis.
[bookmark: _Toc237009669]Activity 13.1
Highlight in the text, the main uses of each of these by-products.
Apart from honey, beekeeping also provides several other valuable products. These include:
· Beeswax: beeswax is produced by worker bees to build honeycomb cells for storing honey, pollen and raising brood. It is commonly used in cosmetics, pharmaceuticals, candle-making and beekeeping equipment like comb foundation.
· Honeycomb sections: capped frames of honey are cut into sections and sold in flat containers (honeycomb sections) or bottled with liquid honey and sold in jars. These forms of honeycomb are marketed as niche products, especially in farmers markets.
· Propolis: propolis is a resinous mixture made by bees using saliva, beeswax and botanical sources. Bees use it to seal unwanted open spaces in the hive. Propolis has antimicrobial properties and is used in wound treatment, cold sore remedies and mouth ulcers.
· Propolis is also used to make digeridoo mouthpieces.
· Royal jelly: royal jelly is a milky white substance secreted by bees and used to nourish larvae and queen bees. It is collected from queen cells and consumed as a nutritional supplement and ingredient in cosmetics.
· Pollen: pollen is a source of protein for bee colonies and can also be harvested by beekeepers. It is collected through specialised traps fitted to the hives and used as a natural food supplement for bees. Some beekeepers also sell pollen for human consumption as a medicinal and dietary supplement.
[bookmark: _Toc237009670]Market survey
[bookmark: _Toc237009671]Activity 13.2 
In small groups, design and conduct a simple market survey to find data on ONE of the following topics related to honey:
1. In your local supermarket, how many types of honey are available and what is the difference between local and imported options available?
56. In your local supermarket, is there a price difference between local and imported honey?
57. Blind taste test of different survey groups. Which honey is preferred:
Honeybee or native honey?
Local or imported honey?
Cheap brand or expensive?
Present your results as:
· a bar graph or pie chart (digital or hand drawn)
· a short paragraph explaining findings
· recommendations based on data (for example, promote native honey based on taste or price).
	Space for draft ideas


[bookmark: _Toc227661911]

14. [bookmark: _Toc237009672] Honey marketing and promotion
Key terms
Campaign: a planned set of actions to promote or sell a product.
Global market: people in other countries who buy or use a product.
Target audience: the group a product is aimed at.
[bookmark: _Toc201142148][bookmark: _Toc237009673]Marketing campaigns
[bookmark: _Toc237009674]Activity 14.1
As a class, watch the Capilano Honey: It's In Our Nature (0:30) campaign and assess the following:
· Who created it and what is the purpose?
· Who is the target audience?
· What visual and language features are used?
· What message is being delivered?
· Is the campaign effective? Why or why not?
	


[bookmark: _Toc201142149][bookmark: _Toc237009675][bookmark: _Toc196297688]Marketing Australian products on the export market
[bookmark: _Toc237009676]Activity 14.2
Create a promotional campaign to export native Australian honey products into an overseas market. 
In this campaign you will need to:
· Imagine a product made from Australian native honey.
· Create a brand name for the product.
· Identify the country you are looking to export into.
· Create a slogan that clearly outlines the key selling points of your product.
· Include visuals of the product.
For this presentation, you can present a storyboard for a video advertisement showing what will occur in each frame, write the voice over for a radio campaign or design a printed media advertisement for billboards or magazines.
	Space for draft ideas


Gallery walk
Display your promotional campaign and allow classmates to comment on its effectiveness.
Questions
1. What must be considered when marketing a product for export?
	Sample answer
Rules and regulations in other countries for selling food products, export rules for selling products and labelling requirements.


59. Select the country you wish to export to and explain why they would be a suitable place for sales.
	Sample answer
Use data from previous export market lessons to select and justify your choice of country for export.


60. How will you evaluate the success of the promotional campaign?
	Sample answer
Making sure the type of advertising is appropriate for the audience you are trying to reach, good use of print media, or social media, reducing cultural barriers so less Aussie Slang or Australian only references.


61. What are some of the key techniques for selling?
	Sample answer
Adding Australia on the packaging or advertising, good logos and pictures and clearly stating the benefits of the product.


[bookmark: _Toc227661912]

15. [bookmark: _Toc237009677] Record keeping
Key terms
Gross margin: the money left after paying the costs needed to make a product.
Inventory: a list of stock, equipment, or products a business has.
Profitability: how well a business makes money.
[bookmark: _Toc196297689][bookmark: _Toc196907280]Beekeepers maintain various financial records to effectively manage their enterprises.
Income records: including money made from honey and other product sales. They record the amount earned from each and the dates of transactions.
Expense records: can include costs for purchasing bees, equipment, hive maintenance and repairs, beekeeping supplies, medications and treatments, transportation, marketing and advertising, fuel, labour and any other operational expenses.
Inventory records: such as the number of hives and queen bees they have. They may also track the quantity of honey, beeswax, pollen, propolis, or other hive products in stock.
Cost of production: involves analysing expenses related to hive maintenance, feeding, pest control, extracting and processing honey, packaging and any other costs directly associated with production.
Financial statements: such as income statements (profit and loss statements) and balance sheets, to assess the financial performance and position of their beekeeping operations.
[bookmark: _Toc237009678]Calculating gross margins
[bookmark: _Toc237009679]Activity 15.1
Gross margins can measure the performance of an enterprise. They can be used to compare different enterprises or similar enterprises within the local area. They do not take into account the fixed operating costs for the enterprise.
Table 14 – income
	Product sold
	Price received ($/kg)

	Honey (100 kg)
	280

	Beeswax (50 kg)
	120

	Propolis (20 kg)
	100

	Total income:
	28,000 + 6000 + 2000 = $36,000


Table 15 – variable expenses
	Variable cost
	Cost ($)

	Labour
	3000

	Treatments and medicines
	200

	Production costs for honey, beeswax and propolis
	1000

	Replacement queens
	2000

	Hive maintenance
	1000

	Total variable costs:
	$7200


Gross margin (GM) = total income – variable costs
Calculate the gross margin for this example native bee enterprise.
	Sample answer
$36,000 − $7200 = $28,800.


Challenge questions
Why is it useful to calculate gross margins in agriculture?
	


What factors might change income from year to year?
	




[bookmark: _Toc237009680]Activity 15.2
Create a simple record keeping template for your school’s native bee enterprise to collect and record important data.
	


16. [bookmark: _Toc227661913][bookmark: _Toc237009681] Technologies in beekeeping
Key terms
Monitoring: observing or tracking something over time.
Emerging technology: a new or developing tool or method.
Data collection: gathering information to help make decisions.
[bookmark: _Toc201142153][bookmark: _Toc237009682]Technology in beekeeping
[bookmark: _Toc237009683]Activity 16.1
New technologies in agriculture are changing the way we manage animal enterprises, including beekeeping. These technologies help producers collect better data, monitor animal health, reduce labour, improve biosecurity and make informed decisions that improve performance.
In this task, you’ll act as a consultant to an Australian grower deciding whether to invest in one of these technologies.
You will research a bee-related technology and evaluate how it contributes to animal enterprise performance using real-world examples and agricultural reasoning.
Researching a relevant technology
Choose one of the following emerging bee technologies (or ask your teacher to approve another):
· Bee Innovative – BeeDar
· CSIRO – Swarm Sensing
· Beewise – Robotic Beehive
· Flow hive – Honeyflow (for European honeybees, not natives)
Complete the profile scaffold
Name of technology
	


Description: What does it do?
	


What kind of data does it collect?
	


How is that data used by producers?
	


What specific problem does it solve?
	


Why is this issue important in native and/or honeybee production?
	


Evaluate the impact of this technology on commercial bee operations.
Answer the following questions in short paragraphs.
1. Justify: Why might a beekeeper or grower choose to use this technology? Include how it could improve hive health, pollination, or honey production.
63. Evaluate: What are the strengths and limitations of this technology (cost, access, training, reliability, weather, scale)?
64. Industry impact: How might this innovation change farm practices, improve efficiency, or affect the environment and consumer confidence?
65. Decision-making: Would you recommend this technology for use at your school hive or a local farm? Why or why not?
	


17. [bookmark: _Toc227661914][bookmark: _Toc237009684] Tracking bees
Key terms
Geospatial data: information about where things are located on Earth.
Tracking: following the movement of something over time.
Application: the practical use of a technology or idea.
[bookmark: _Toc237009685][bookmark: _Toc196297696]Data collection
[bookmark: _Toc237009686]Activity 17.1 
Instructions
1. Use Google Earth or other satellite imaging tools to create arial images of the area surrounding the school beehives.
67. Mark the beehives’ location on the map clearly.
68. Draw a 500 m radius around the beehive, this is a typical foraging distance for native bees.
69. Make bee observations around the hive and extending out to the 500 m radius and a little further, at different times of the day. Use a colour-coded mapping system to identify foraging behaviours of native bees from the school hive. Use colours to map different times of the day and annotate the food source bees are found in on the map.
Map key
	[bookmark: _Hlk144469002]


[bookmark: _Toc237009687]Tracking bee lines to and from the hive
[bookmark: _Toc237009688]Activity 17.2 
Aim
To observe the beelines of foraging bees to and from floral sources.
Equipment required
· Native bees (observed in their natural habitat)
Instructions
1. Carefully observe native bees in the morning at their hives.
1. Select one bee to watch closely and follow it quietly as it leaves the hive.
1. Follow the bee until it reaches its destination or floral source.
1. Complete the same activity, however, retracing the steps from the floral source back to the hive.
Links to past and present
Past: to find wild native bee colonies or hives, Aboriginal hunters would trap bees and carefully attach spider silk threads to the pollen on their legs. This slowed the insects just enough for hunters to trace their flight back to the hive, where honey and resin were collected.
Present: Bee Innovative, an Australian AgTech company has developed a new technology called BeeDar. This is a radar-like sensor for bees which is able to identify, track and report bee pollination activity across a crop or orchard in near real time. This technology can show farmers where the bees are pollinating in their fields and which areas are being neglected. From the data collected, farmers can assess the areas of low or no pollination and make management changes based on this data and their observations. If the low pollination area is in a high wind area making it difficult for bees to access, they could add shelter belts or other protection tools. In some cases, it may be too far from a hive for bees to access, in which case a farmer can add additional hives to their fields closer to these areas.
[bookmark: _Toc237009689]Activity 17.3
What connection is there between the practical activity you have completed and both the past and present links included above?
	


How can the use of the present-day technology improve crop production in Australia?
	


[bookmark: _Toc237009690]Tracking bee lines to collect data on flight activity of bees
[bookmark: _Toc237009691]Activity 17.4 
Aim
To determine how environmental conditions affect bee foraging behaviours.
Equipment required
· Native bees (observed in their natural habitat)
· Sugar syrup in shallow dish
· Field notebook or paper
· Digital weather collection tools, for example thermometer or anemometer
Note: this activity works best on a warm morning when bees are most active for foraging behaviours.
Instructions
1. Place a shallow bowl with sugar syrup out in an easy to access location near the native beehive, early in the morning of the observation activity, leave for a few hours.
1. Measure the environmental condition you are collecting data for using the appropriate instrument (for example, an anemometer for measuring wind speed), close to the native hive, at the same level as the entrance hole of the hive.
1. Observe the beeline from the hive to the sugar syrup dish and tally the number of individual bees that access the syrup in a given period of time.
1. Repeat steps 1 to 3 on other days when the environmental conditions are different, for example if you are observing foraging behaviours and the effects of wind, select days with different wind speeds or directions.
1. Collate data to make informed assumptions about bee foraging behaviours.
Space for data collection
	


Challenge activities
Compare the number of bees foraging to the sugar syrup dish during different environmental conditions. Can you see any trends? Do bees show preferred environmental conditions?
	


To improve foraging conditions, make recommendations on changes to the foraging areas of the bees or management practices. Describe how these changes could improve the foraging of bees.
	


Challenge activities – connecting practical work
After completing one or more of the previous practical activities, answer the following questions.
What kinds of data did you collect manually during your fieldwork?
	


How could your observations be collected more accurately or at scale using a digital technology?
	


If you could design a bee-data tool for your school hive, what would it do?
	


[bookmark: _Toc237009692]Practical skills checkpoint
Table 16 – skills assessment checklist
	Criteria
	Checkbox

	Students can follow individual instructions to complete practical tasks successfully.
	☐
	Students can select appropriate tools and equipment for specific tasks, ensuring efficiency and safety.
	☐
	Students can identify and assess risks in practical workspaces, implementing strategies to minimise hazards.
	☐
	Students can use graphic techniques, such as annotated drawings or models, to document agricultural processes.
	☐
	Students can create an aerial map of the school farm, identifying production zones, access points and sensitive areas (for example, water sources or infrastructure).
	☐
	Students can contribute cooperatively and safely when using technologies or shared equipment.
	☐

[bookmark: _Toc227661915]

18. [bookmark: _Toc237009693] Aboriginal perspectives on native bee use
Key terms
Cultural knowledge: information and practices passed through generations.
Sustainability: meeting present needs without harming future resources.
Country: the lands, waters and skies cared for by Aboriginal and Torres Strait Islander Peoples.
[bookmark: _Toc237009694][bookmark: _Toc196297700]Native bees: Traditional Knowledge and Contemporary Sustainable Practices
Aboriginal and Torres Strait Islander Peoples in Australia have a rich history of using native stingless bees for various purposes. Native bees play an important role in providing not only sustenance (food) but also materials for various purposes, tools and medicines.
The traditional knowledge and practices associated with beekeeping and honey collection have been passed down through generations, fostering a sense of cultural continuity and identity. Practices involve sustainable harvesting methods, carefully collecting honey and bee larvae from hives found in trees, logs, or ground cavities. Techniques such as smoking or singing to calm the bees before collecting honey continue to be used today. These practices ensure the survival of colonies and the continuity of their natural habitats.
Various native bee species provide resources, including honey, beeswax or propolis and resin. The collection of honey offers a sweet and nutritious food source. It is a delicacy, consumed raw most often, occasionally mixed with water for drinking. Honey is valued for its energy-giving properties, providing essential nutrients and sustenance. The medicinal properties of honey are also recognised and it is used for its healing properties, such as treating sore throats, wounds and infections.
Propolis is a valuable material in making implements such as spears and didgeridoo mouthpieces, while in some parts of the country it is also used in artworks. Products obtained from native bees are highly valued and used as gifts and economic exchanges between families and groups or presented at various ceremonies.
In today’s market, there is increased recognition of the economic potential of native bees and their products. Aboriginal people engage in sustainable beekeeping practices, cultivating native bee populations and producing honey and beeswax for local consumption and commercial markets.
In contemporary agricultural practices, beekeepers often use artificial hives and specialised equipment to manage and harvest honey from native bees, aiming for a larger scale production system to meet commercial demands.
[bookmark: _Toc237009695]Activity 18.1
Create a concept map showing how Aboriginal and/or Torres Strait Islander knowledge and practices contribute to sustainable land management, bee conservation and enterprises today.
	


How do Aboriginal and/or Torres Strait Islander Peoples use native bee knowledge in agricultural enterprises or cultural practices/events?
	


How do Aboriginal and/or Torres Strait Islander Peoples use cultural knowledge to harvest native bee products in sustainable ways?
Describe how these practices support the health of bee populations and Country. Compare this with large-scale commercial honey production that may focus on speed or maximum yield.
	


In what ways do Aboriginal and Torres Strait Islander Peoples care for native bee habitats as part of looking after Country?
Think about how these practices protect biodiversity and habitats and pass on knowledge to younger generations.
	


Why is it important to include Aboriginal and/or Torres Strait Islander voices in discussions about native bee conservation and agricultural innovation?
Consider ideas such as cultural knowledge, ownership of practices and care for Country.
	


[bookmark: _Toc237009696]Activity 18.2
Research a contemporary Aboriginal-led project or business involving native bees. What are they doing and how does it connect to both culture and agriculture?
	


19. [bookmark: _Toc227661916][bookmark: _Toc237009697]Challenges affecting bee populations
Key terms
Biosecurity: steps taken to protect plants, animals and bees from pests and diseases.
Colony health: the overall wellbeing of a beehive.
Stressors: things in the environment that can harm or upset living things.
[bookmark: _Toc237009698][bookmark: _Toc196297699]What affects the bees?
[bookmark: _Toc237009699]Activity 19.1
Brainstorm any issues and practices that might impact bees (European or native bees) in agriculture and/or the environment.
	


[bookmark: _Toc201142156][bookmark: _Toc237009700]Issues affecting bees
[bookmark: _Toc237009701]Activity 19.2
There are around 20,000 species of bees worldwide, each playing a vital role in pollination and the reproduction of plants. Bees are responsible for pollinating a significant portion of the world's crops.
The process of pollination, facilitated by bees, ensures the production of fruits, vegetables, nuts and seeds. In fact, one out of every three bites of food we consume is made possible by the pollination activities of bees. They play a crucial role in pollinating more than 70 of the top 100 crops that constitute 90% of people's diets globally.
Without bees, the production of various crops would dramatically decline. Farmers would experience reduced yields and, subsequently, decreased income. This would have a direct impact on the availability and affordability of fruits, vegetables and nuts in our diets. Foods such as cherries, apples, almonds, blueberries, pumpkins, squash and cucumbers heavily depend on bee pollination.
Bees also have an impact on non-food crops that we rely on daily. For instance, cotton, which is used to make textiles, requires bee pollination. Without bees, the availability and variety of natural fibres would be significantly limited, potentially leading to a greater reliance on synthetic materials like polyester.
Furthermore, bees are not only essential for human food production but also for maintaining healthy ecosystems. They contribute to the pollination of plants in forests, grasslands and other habitats, enabling their reproduction and survival. Losing bees would lead to the decline of numerous plant species, negatively impacting biodiversity and the overall health of ecosystems. This, in turn, would affect soil protection, water quality and the beauty of natural habitats.
Unfortunately, there have been observed declines in bee populations worldwide due to various factors. Pesticides, while important for controlling pests, can have unintended harmful effects on bees and their colonies. Other factors contributing to the decline in bee populations include habitat loss, climate change, parasites and diseases. It is crucial to address these issues and find sustainable ways to protect and conserve bee populations.
Summary
Collate a list of important facts from the passage on the previous page.
	


Select one issue affecting bees. Create a simple flowchart that shows the causes, effects and possible solutions. Use this flowchart as your plan for the expository article you will write next.
	


[bookmark: _Toc237009702]Expository article
[bookmark: _Toc237009703]Activity 19.3
Create a short article that explains one of the challenges affecting bee populations. Your article should inform the reader about:
· what the challenge is
· what causes it
· how it affects bees and agriculture (be careful to note which types of bees are affected)
· possible solutions to reduce or manage the problem.
Use the scaffold to help you structure your response. Remember to use key terms from this unit such as pollination, biodiversity, sustainability, pesticides.
Your audience for your article is the local community newspaper and should have an introduction, body paragraphs (causes, effects, solutions) and a conclusion.
When you have finished, check your work against the checklist to make sure you have included everything.
Scaffold
Title: write a short, clear title about your issue.
	


Introduction: add 1 to 2 sentences to explain what the challenge is and why it matters for bees and agriculture.
	Sentence starter: One major challenge for bee populations is …


Paragraph 1 – causes: explain why the problem happens.
	Sentence starter: This issue is mainly caused by …
Use linking words: because, due to, as a result of.


Paragraph 2 – effects: Describe how bees are affected and what happens to agriculture or biodiversity.
	Sentence starter: This challenge impacts bees by …
Use linking words: this leads to, therefore, which results in.


Paragraph 3 – solutions: suggest practical solutions farmers, communities or governments could try.
	Sentence starter: One way to reduce this problem is …
Use linking words: for example, another way, in addition.


Conclusion: restate the main idea and remind the reader why supporting bee populations matters for agriculture and the environment.
	Sentence starter: In conclusion, this issue is important because …





Checklist for success
Table 17 – writing checklist
	Have I …
	Checkbox

	explained the challenge clearly?
	☐
	explained how this issue could affect both honey and pollination industries?
	☐
	included causes, effects and solutions?
	☐
	used at least 3 key terms from the unit?
	☐
	written in full sentences and paragraphs?
	☐
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