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Judging and prizes
All entries will be judged by the
following panel:
Andy Benson
Bumblebee Conservation Trust
Education Officer
Dr. Richard Comont
Bumblebee Conservation Trust
Science Manager
Dr Lynn Dicks
NERC Research Fellow,
School of Biological Sciences

4 prize
categories
• Most innovative project
• Most rigorous methodology
• Best presentation
• Overall Winner
Each prize winner will receive
a certificate, a copy of the
Bumblebee Conservation Trust’s
book ‘Bumblebees –
An introduction’ and their research
will be available to view on
our website.
The overall prize winner will
also have their work published
in the 2019 BeeWalk annual
report and their school will
receive a cash prize of £250.
Winner notification:
The winner will be notified via
email within 21 working days
after the competition closing date
and will be required to respond to
confirm eligibility plus acceptance
of the prize within 21 days of initial
contact (1st day of initial contact
counts as day one).
Those not contactable via
reasonable means within this
time frame (by the 22nd day) will
be disqualified and an alternative
winning entrant will be awarded
the prize on the same basis as
described above. The winner
will be asked for their preferred
delivery address, for the sole
purpose of sending them the prize
by the Bumblebee Conservation
Trust.

Terms and conditions
We reserve the right to substitute the
prize with another prize of equal or
greater value.
We have organised this competition
in good faith and cannot accept any
liability relating to the cash prize draw
or the prize offered.
The Bumblebee Conservation Trust
reserves the right to verify the
eligibility of entrants. The Bumblebee
Conservation Trust may require such
information as it considers reasonably
necessary for this purpose and a prize
may be withheld unless and until
the Promoter is satisfied with the
verification.
The Bumblebee Conservation Trust
reserves the right at its sole discretion
to eliminate or disqualify any entries
or entrants that it regards as being in
breach of these conditions or the spirit
of the competition.
The Bumblebee Conservation Trust
accepts no responsibility for system
errors or other issues that may result
in disruption to lost or delayed winner
notifications.
Your personal data will be treated in
confidence and will not be disclosed
to any third parties for their marketing
purposes without your prior consent
and will adhere to the new GDPR rules
introduced on 25 May 2018.
Bulk entries made from trade,
consumer groups or third parties will
not be accepted.
The winner’s name/s will be made
available on request within three
weeks of the winner being announced.
If you are 18 and under, your teacher
must gain permission from your
parent/guardian to partake in the
competition and provide permission to
be photographed.

All entries must be the original work
of the entrant/s and must not infringe
the rights of any other party. We are
looking for original research. For the
purposes of this competition, ‘national’
refers to the whole of the UK – or
to individual national competitions in
England, Wales, Scotland or Northern
Ireland.
By entering the competition all
entrants grant to the Bumblebee
Conservation Trust the right to
publish and exhibit their research on
television, social media, marketing
material and the Trust’s website
in perpetuity.
By entering this competition,
you agree to Bumblebee Conservation
Trust using your personal details to
process your entry to the competition
and use your data according to
Bumblebee Conservation Trust privacy
policy. You can view our privacy policy
statement at
bumblebeeconservation.org/
privacypolicy/
All entry instructions form part of
these terms and conditions.
By entering this promotion, all
participants will be deemed to have
accepted and be bound by them.
These terms and conditions are
governed by the law of England and
Wales and shall be subject to the
exclusive jurisdiction of the
English Courts.
The Bumblebee Conservation Trust
reserves the right to cancel this
competition or alter any of the rules
at any stage, if deemed necessary in
its opinion, and if circumstances arise
outside of its control.
The Promoter of this competition is
Bumblebee Conservation Trust.
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For their research projects, each student/team will
be expected to:
Carry out a literature review

Formulate a hypothesis

Devise an appropriate table in
which to organise their raw data

Devise an appropriate way to
represent their processed data
graphically

Interpret a probability value in
terms of the probability of the
difference between observed data
and expected data (chi-squared
test).The difference between the
means of two samples (student’s
test) or a correlation between two
variables (correlation coefficient)

Select an appropriate statistical
test for their data
The statistical tests could include:
• chi-squared test for categorical
data
• the student’s test when
comparing the mean values of
two sets of continuous data
• a correlation coefficient when
examining an association
between two sets of data

Evaluate their results

Share their findings in accordance
with the submission guidance

The ‘Big BeeWalk Data’ research competition
Research guidelines
Submission guidance
Students must report the findings
of their research in the form of an
academic paper. As the winning
submission will be included in
the BeeWalk Annual Report, all
reports must be restricted to a
maximum of four sides of A4
and formatted accordingly.
All text should be in Arial 12pt.
All reports must include the
following elements:
Title
Your title should be as short as
possible, while still accurately
describing the research that you
have done. This section should
also include the names of any
authors and the date.
Abstract
Your abstract should be one
paragraph with a maximum
of 150 words. Your abstract
should summarise all of your
research, including any results
and conclusions.
Introduction
Your introduction should give
some context to your area of
research. This is an opportunity
to summarise some of the
information from your literature
review. This could include some
background information about
bumblebees and how they
link to your research and any
previous research that has been
done in similar areas to yours.
Remember to reference any
sources of information you use
for this section. There is more
on referencing at the end of this
guidance document.

Hypothesis
The hypothesis is what you think
the most likely outcome will be
to your research. For example,
‘the number of bumblebees per
kilometre will be greater when
temperatures are higher’. The
purpose of your research is then
to prove or disprove your null
hypothesis.
Methodology
Your methodology should give
a detailed account of how you
carried out your research. It
should provide enough detail
that someone else could repeat
your research exactly. To make
your methodology sound more
scientific, try to write it in the past
tense and in the third person
(ie. try not to use words such as
I, we, he, she etc). Eg. ‘Data was
collected from three sources’
instead of ‘We are going to collect
data from three sources’.
Results
All of the results from your
research should be clearly
presented in this section,
using tables and graphs where
appropriate. Any statistical analysis
that you carried out should also be
included in this section, with any
calculation and results included.
It is important to ensure that you
choose the most appropriate way
to display your results. Ensure
that tables are clear and have
appropriate labels and that you
choose the correct type of graph
for your data. All graphs should
have a title and all axis should be
labelled.
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It is important not to make any
comments on your results in
this section. Save that for the
conclusion section.
Discussion
Use this section to discuss and
give your opinions on what your
research has discovered. You
should use data from your results
section to support any conclusions
that you make. You should also
state whether your results support
your hypothesis, or not.
This section should also be used
to examine any potential errors
that could have affected your
results. Think about how you
collected your data, where it came
from, how much data you had and
any other limitations that could
have affected the accuracy of your
data and therefore the validity
of your results. Any suggested
improvements to your method
that could increase the accuracy
of your results should also be
explored.
Finally, you could suggest any
further areas of research that
could help support your findings.
Bibliography
A complete list of any reference
materials used for your research.
When you use information written
by someone else in your research,
you need to give them credit
for it by referencing it. For this
competition you are expected
to include a minimum of three
references.
For this report you should
use Harvard referencing,
please see resources 4
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Article
Caste-Specific Demography
and Phenology in Bumblebees:
Modelling BeeWalk Data
Matechou, E., Freeman,
S. N. & Comont, R. in Journal
of Agricultural, Biological and
Environmental Statistics
December 2018, Volume 23,
Issue 4, pp 427 – 445
This landmark research has
developed a statistical method
which can be applied to BeeWalk
data to help us detect changes
in bumblebee populations.
By assessing the number of
individuals of each caste for each
species recorded, this research
shows how we can track changes
in phenology (timing of life-cycle
events, e.g. emergence of males
and new queens) and withinseason productivity (number of
each caste produced per colony)
over time. The paper details a
series of bespoke models, which
build upon past work analysing
butterfly populations. This work,
however, had to overcome some
significant challenges to reflect
real-world bumblebee ecology in
comparison with butterflies.
Firstly, the data collected are
much more sparsely distributed
over time as BeeWalks are
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completed monthly between
March and October rather
than weekly. This means data
is collected from each site a
maximum of eight times across
a 40-week period, (in reality the
average number of site visits over
the season is five or six), which
does not provide enough data to
carry out site-specific analysis.
The data across all sites are
therefore pooled to help account
for missing entries and estimate
population trends for species
across the whole country.
Another issue which makes
site-specific assessment
difficult is that, unlike butterflies,
bumblebees are not randomly
distributed across the environment
and the majority of bees from
a colony will always be found
somewhere between their nest
and a good patch of flowers.
As bumblebee nesting locations
vary each season, some years
a transect site may intersect
this flight path and other years it
may not, making consistent data
collection difficult.
Difficulties identifying some
species to caste level represents
an additional problem as there are
many records identified to species
level only. In addition to this,
bumblebees have three castes
(queens, workers and males), with
queens appearing both at the start
and the end of the season without
a reliable way to separate them in
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the field, meaning the team
had to split the queen caste into
two groups termed ‘queen old’
and ‘queen new’. The authors are
able to overcome these points by
estimating the probability that a
record of a queen or a bee with an
unknown belongs to a particular
group in relation to the whole
dataset.
Using the series of models, the
team were able to explore what
the BeeWalk data from 2011
to 2016 can tell us, specifically
looking at the data for the
Garden bumblebee (Bombus
hortorum), the Tree bumblebee
(Bombus hypnorum), the
Red-tailed bumblebee (Bombus
lapidarius), the Common carder
bee (Bombus pascuorum) and
the Early bumblebee (Bombus
pratorum), with roughly 7,000,
6,000, 26,000, 40,000 and 9,000
records, respectively. They
focussed on three main features
of the modelling which will help to
measure the health of bumblebee
populations: relative abundance,
productivity and phenology.
One of the population-health
measuring features of interest is
the relative abundance of colony
founding queens and how this
changes between years.
The authors showed how the
relative abundance of founding
queens has fluctuated over
the six years, noting that

BeeWalk articles
Caste-Specific Demography and Phenology in Bumblebees:
Modelling BeeWalk Data
Red-tailed and Early
bumblebees are estimated to
have had consistently lower
populations following the starting
year (2011), while Common
carder bee populations
are estimated to be at a
consistently higher level than
the initial year. They note that
due to the limited number of years
in the dataset there is insufficient
evidence to show these trends are
statistically significant, however
this will likely be resolved as
BeeWalk grows.
The authors describe withinseason productivity as the number
of individuals in each caste per
founding queen in a season.
This reflects an estimate of colony
size and so can be used as a
measure of population-health.
When applied to the BeeWalk
data, the results are as expected
with increased proportions
of workers and reproductive
individuals per founding queen.
Red-tailed bumblebees are
estimated to have 100 – 200
workers per founding queen,
particularly in 2013 and 2015,
which also resulted in higher
numbers of males and new
queens.
Conversely, Common carder bees
also had a strong work-force in
these years, however, this did
not translate to an increase in
males and new queens. Overall,
the number of new queens per
old queen is not significantly
different, and although the
males are estimated to be more
numerous than new queens,
this is not confirmed statistically,
nor can we reliably infer this due
to differences and increased
likelihood of finding males in the
field compared to new queens.
By looking at estimated seasonal
patterns of emergence of each
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caste, the team are potentially
able to track how colonies
respond to environmental factors.
As expected, the usual niche
patterns of the early emerging
Early bumblebee and the later
emerging Common carder bee
were noticeable. Also, as
expected, males and new queens
emerged in line with each other.
The mean time at which each
caste first emerged varied year
on year, especially amongst new
queens, which the authors note
is reflective of their increased
sensitivity to environmental
factors. Workers, however,
emerged quite consistently across
all years within their species.
Interestingly, variability in founding
queen emergence did not impact
on the emergence of other castes,
which the authors suggest may be
more dependent on environmental
conditions such as climate or food
availability.
The BeeWalk dataset has not
yet been in existence for long
enough to develop considerable
conclusions about demographic
or phenological bumblebee
population trends. However, the
authors have been able to show
how the model can perform with a
simulated dataset over 10 years.
They ran three scenarios: one
of which kept the population at
a stable level, one which had a
decrease in productivity across
all castes, and one which kept
productivity at a stable level, but
reduced winter queen survival
by generating fewer founding
queens. In the second and
third scenario, both populations
declined, however in the second
scenario, the decline in withinseason productivity actually
resulted in the population going
extinct.

The authors note that this shows
that even minor changes in within
season productivity or queen
survival can have devastating
population effects. Importantly,
it also shows the power of the
model to detect changes in the
long-term.
This is great news for the
BeeWalk monitoring scheme and
all of the volunteers who help to
keep track of bumblebees. We are
now able to build a greater picture
of how bumblebee populations are
changing over time and the power
to detect these changes is likely to
increase as more data is collected
and more people become involved
in monitoring bumblebees.
Investigating the number and
emergence times of bumblebee
castes can tell us so much about
population dynamics and the
fact that the statistical method
can account for bumblebees not
identified to caste level means
that less experienced recorders
can still have a meaningful
input, while they improve their
identification skills.
In time and with increased data,
there will be opportunities to
find out even more, for example,
the research team are hopeful
to add site-specific measures
which will allow them to detect
regional changes and estimate the
probability that a species will be
detected in a certain area.
They conclude that the
combination of mass citizen
science data collection and
advances in statistical process will
allow us to fill in key knowledge
gaps set out in the National
Pollinator Strategy and really
begin to find out how bumblebees
populations are doing.
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Article
The rapid response of foraging
bumblebees Bombus spp.
to hay meadow restoration
in the Yorkshire Dales and
Forest of Bowland, UK
Edmonson, C., Robinson,
S., Pierre, T. & Powell, I. in
Conservation Evidence
November 2017, Volume 14,
pp 61 – 66
This case study from the North
of England assessed how well
recently restored hay meadows
performed in terms of attracting
bumblebees in comparison
with pre-established or ‘ancient’
meadows and more modern,
agriculturally improved meadows.
The meadows under modern
management were typical of
improved agricultural grasslands
which receive applications
of inorganic fertiliser and are
intensively grazed throughout
the year. Ancient meadows were
those characterised as receiving
little or no fertilizer, receiving one
cut per year in late summer and
relatively little grazing.
Restored meadows were those
which had been back into ancient
type management process
between one and three years prior
to the study, usually via the ‘green
hay’ seeding method, which
involves spreading cuttings from a
local established meadow in
late summer.
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To work out how successful
each meadow type was in
attracting bumblebees, the
researchers utilised the Bumblebee
Conservation Trust’s monitoring
protocol; BeeWalk. Although in
this case, transects were walked
on a weekly basis in June and July
rather than a monthly basis, and
for analysis purposes transects
were divided up into 1000m
sections, owing to the fact that
transects at different sites differed
in length. This enabled the team
to calculate the number of species
per 1000m.
A total of 10 different bumblebee
species were recorded
throughout the project, including
the scarce and localised Bilberry
bumblebee (Bombus monticola)
which was found in both ancient
and restored meadows, but
absent from any of the modern
meadows.
There were no significant
differences between ancient and
newly restored meadows in terms
of the number and diversity of
bumblebees recorded, while both
contained a significantly greater
number and array of bumblebees
in comparison with the modern
meadows.
Recorders also made a note of
which flower species or species
group each bee was visiting within
each habitat. The authors then
used this information to formulate
a list of the 15 most commonly
visited flowers which made
up 98% of all flowers visited by
bumblebees in the study.
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Clovers (Trifolium species),
Yellow Rattle (Rhinathus minor),
Common Knapweed (Centaurea
nigra), Common Cat’s-ear
(Hypochaeris radicata), Rough
Hawkbit (Leontodon hispidus)
and Meadow Vetchling (Lathyrus
pratensis) all featured prominently
as bumblebee favourites.
Of all the bumblebee visits
recorded: flowers in the ancient
meadows accounted for 52.96%,
with 32.44% of the visits occurring
in the restored meadows and
10.64% taking place in the modern
managed meadows.
Whilst not measured directly in
this study, the authors suggest
that the greater coverage and
diversity of flowering plants in the
ancient and restored meadows
is the main contributor to the
increase in bumblebee activity
across these meadows.
This study represents some nice
evidence of the benefits that hay
meadow restoration can have
on invertebrate conservation,
even within the first few years
of management, and also the
usefulness of the BeeWalk
protocol in measuring bumblebee
abundance and diversity across
different habitat types.
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It is very important to
give references whenever
you use ideas, images or
information that come from
someone else.You must give
a reference in two ways:

• In your main text
• In your bibliography
Referencing your main text
If you use someone else’s
information but write it in your
own words, you do not need to
use quotation marks but you must
include the key information
(the author’s last name and the
year of publication).
For example:
Comont (2019) discusses that
bumblebees are known to forage
on a wide range of flowers.
or
Bumblebees are known to forage
on a wide range of flowers
(Comont, 2019).
If there are two authors, you
should list both in your text and
reference list.
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Similarly, if there are three
authors, all three should be listed
in the text and reference list.
When there are four or more
authors, use only the first surname
followed by et al. in your text.
For example:
Comont et al. (2019) describe the
changes in bumblebee foraging
behaviour.
or
The foraging behaviour of
bumblebees has changed
(Comont et al., 2019)

Referencing in your
bibliography
Regardless of how many authors
there are, you must include all
names on your list of references.
You can use et al. in this instance.
Here are some examples of how
to reference different sources of
information.
Article from a journal
Author’s surname,
Initial. (year of publication)
‘Title of article’ Title of Journal,
volume number (part number/
month/season) page numbers.
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For example:
Edmondson, C., Robinson,
S., Pierre, T. & Powell, I. (2017).
‘The rapid response of foraging
bumblebees Bombus spp. to
hay meadow restoration in the
Yorkshire Dales and Forest of
Bowland, UK’, Conservation
Evidence, 14, pp. 61 – 66.
Website
Author’s last name,
initial, or Name of organisation
(year accessed) Title of site.
Available at: URL
(Accessed: date).
For example:
Bumblebee Conservation Trust
(2019) About bumblebees.
Available at:
www.bumblebeeconservation.
org/about-bees/
(Accessed: 8 October 2019).
Book
Author/editor’s surname,
initial. (year of publication)
Title. Place of publication:
Name of Publisher.
For example:
Doyle, R. (2014) The Art of Radio
Production. Boston: Boston
Gammans, N., Comont,
R., Morgan, S. C. & Perkins, G.
(2018) Bumblebees:
An introduction. Stirling:
Bumblebee Conservation Trust

