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[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Task 1: Unit 4 – What's the Verdict?:

Unit 4 Section 1: It's All In The Numbers

Q1. Outline some different sorts of quantitative analysis and undertaking a basic analysis by using Excel to create a chart.

The data gathered in the project will include: 

1. Hive weight over the 10-day period.
2. Hive temperature over the 10-day period.
3. Relative Humidity over the 10-day period.
4. The number of wasps/hornets entering the beehive each day (pest incursion rate).
5. Correlation of the number of wasps/hornets with the time of day.
6. Correlation of the number of wasps with the weather on that day (initially maximum temperature for the day, but further work could include humidity, light levels, wind speed, cloud cover).
7. 
8. 
9. 



Unit 4 Section 2: There's a Theme Here

Q2. Document evidence to demonstrate some organisation of qualitative data.

Hive health is the assessment of the [1] [2] [3] success of the colony. This is a measure of the number of bees, their rate of reproduction, the activity of the bees and the resources they have gathered.


1. Weight of the hive is a measure of the number of bees in the hive and the stored products.

a. The number of bees includes adult bees and bees in all stages of development from egg, larva, pupa, imago.

b. The stored products include nectar, which is ripened into honey, pollen, water and propolis. 

2. Hive temperature is important throughout the year to ensure that the bees are not getting too hot in the summer and not chilled in the winter.

3. Relative Humidity is an important parameter to measure throughout the year. In the summer the brood nest needs to me maintained at >50% moisture but there needs to be sufficient air flow to reduce the nectar from 80% water to ripen into honey which is <20% water content. In the winter, damp conditions as much as cold harm the health of the bees and encourage the growth of mould. 

4. Diseases and pests are risks to bee health in addition to the measurable physical health of the hive.

a. The principal pests are wasps and hornets. These both attack the bees on-the-wing and enter the hive to steal larva and stored honey. The project aims to measure the incursion of wasps/hornets into the hive as an estimate of the pest problem faced by that hive. 

Behaviour. There are other subjective measurements of colony health which depend on the assessment by the beekeeper. 

b. Bee behaviour is a subjective indicator of colony health. The behaviour of the bees may be assessed by the following observations.

a. sound: the pitch of the buzzing of the wings of individual guard bees, the noise on opening the hive (queenless or defensive hives will ‘roar’). 

b. Activity. If the bees are being attacked by wasps their behaviour changes and they become defensive or even aggressive. They are more likely to rush out of the hive, form a could around a perceived intruder, release pheromones suck as Alarm Pheromone from the mandibular gland and Nasonov secretions from the Nasonov gland. This recruits other bees to cluster and respond to the intrusion. 

The behaviour of the wasps is also open to interpretation. Scientific data shows that wasps are more of a ‘nuisance’ in the autumn because they crave sugars. In the summer months the queen wasp is laying and there is a wasp nest which has many larva. The adult wasps feed the larva meat in the form of insects etc and in return the larva give the adults a drop of sugar. When the queen stops laying, the adults are no longer receiving this sugar and go looking for it from other sources, such as picnics and beehives. [4], [5], [6].
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Task 2: Project Management:
Academic poster (A3 Digital poster)
Project Planning: 
My research thesis is: ‘The use of computer technology can provide information to improve the health of the honeybee colony.’
My research question is: ‘Can we use computer technology to monitor the physical environment of a beehive’.
My hypothesis is: ‘Computer technology can be used to measure and interpret physical data to provide information on the health of the honeybee colony.’

Project objectives: 
To set up the beehive ready for observation.
To set up the hive weight recording equipment.
To set up the hive relative humidity recording equipment.
To set up the pest incursion video recording equipment.
To record the number of wasps entering the beehive each day.
To store the video data gathered in secure cloud data.
To analyse the video and physical measurements data. 
To differentiate wasps from bees.
To correlate the number of wasps with the time of day.
To correlate the number of wasps with the weather on that day (temperature, humidity, light levels, wind speed, cloud cover).

The scope of the project is to record information from 1 hive over a 10-day period. 
The recording will be from 6am – 6pm as these are the key hours that the bees are flying.
The recordings will be in August as this is the prime time for wasp incursion. 

Proposed solution: 
Equipment required: Functioning beehive.
This will need to be in a location where there is access for the recordings to take place. The hive will need to be on a suitable base for recordings to be taken and have access for the required instruments. 

Technology required: Monitoring instruments for hive weight, internal hive temperature, internal hive humidity, video recording of pest incursion, cloud data storage.
This will be enabled by Global System for Mobile communications (GSM) technology which allows direct routing between IP, digital, analogue and GSM networks. 

Analysis of video recordings will initially be manual and require physical analysis of the recordings to distinguish between wasps and bees, however the AI technology is advancing and in time it should be possible for machine learning of AI to differentiate between the species. 
 
[1]
[2]
[3]
[4]
[5]








Project Management:  Project Gantt chart.
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I have divided the project into four phases: Set up, data collection, data analysis and conclusion. 
This is clearly defined on the Gantt chart using different colours to show the different project phases.
The completion of each task is shown on the chart and the sequencing, noting that some of the tasks are concurrent and some are sequential. 
All the parameters were recorded over the same 10-day period. 







Project Design: Storyboard and Mind Map
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[bookmark: _Hlk51255105]Task 3: Project reflection:

a. Using this project to develop new skills. 
During the preparation for this project I read a great deal about bee hive monitoring. I was aware that there was some technology available but had not realised how many different companies are producing equipment and the variety of approaches. It is interesting that even when they are making similar measurements the reason behind the data analysis varies widely from academic interest to maximising commercial profit. I plan to develop new skills learning how to use technomancy that I have not used before. [1]


b. [bookmark: section15.2][bookmark: section15.3]Project/new skills positive impact on and contribution to society.
Reflecting on Module 2, there are different ways of assessing value which vary from the classical economical appreciation of value.  Considering the 5 dimensions of value – value for self and value for others in relation to the improved health of a honeybee colony:
1. Enjoyment – Beekeeping is something many people do just for the fun of it and the hive monitoring equipment could aid them to keep the colony healthy.
2. Social – Beekeeping can be a social enterprise which involves making others happy by joining in. 
3. Influential – The value of this monitoring equipment could increase the ability to manage a healthy hive which is a powerful legacy.
4. Harmony value – Healthy bees contribute to good ecology and equality.
5. Economic value – The monitoring will enable the mainenance of the health of the hive which will then be more productive and remunerate economic value with honey and wax harvests. 

Another way of looking at this is through Lackeus’ five dimensions of value [2]: People, profit, planet, social, economic and environment. Lackeus explained that business is driven by the triple bottom line with values other than economic value as illustrated above. Tsunesaburo Makiguchi [3]  appreciation of the ideas of beauty, benefit and good are easy to adapt to the health of the beehive and directly translate from computer technology into positive value for the bees, their keepers and wider society, even the sustainability of the planet [4].

In terms of contributing to society, the United Nations 2030 sustainable Development Goals [5] described the 17 interlinked goals and my project confirms that improvement of beekeeping practices which could be achieved through this technology impacts on many of these goals: poverty, hunger, health and wellbeing, work and economic growth, industry, innovation, sustainability, climate action, life on land, responsible production and consumption. 

The price for the monitoring equipment varies depending on sophistication from simple to complex’s hive monitoring hardware and software prices are from £100 to £550. [6] [7]

c. Risks/challenges during the project and mitigations.
Beehives could be said to follow Ashby’s Law of Requisite Variety [8] in that if there are more problems that attack it than potential solutions prepared potentially to fix it then it will ultimately die. Bee colonies survive in the wild, or do not, but the commercialisation and domestication of the honey bee has increased the risks to this organism. The project proposed is a way of redressing this balance and supporting the bees in balance with the things that we have taken away. 

Until I started the project, I did not know what equipment is already out there and there is a risk that my work is simply reproducing something that has already been done. [9]  However, this is an opportunity for me to learn from the advances that others have made and understand their methods and output designs, also how to reduce the experimentation risk such as misinterpretation of data which would give inaccurate data, waste time and draw fals conclusions.

I have reduced this risk of simply repeating someone else’s work because I have gone through the whole project planning cycle and designed something based on how it will be used. I have a far deeper understanding of the factors that affect the health of the hive and the way that computer technology can be applied to this situation.
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