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More than a grand day out? Learning on school trips to science

festivals from the perspectives of teachers, pupils and organisers

Science festivals are a rapidly-growing phenomenon worldwide, and many such
events host trips by school parties. However what type of learning takes place on
these visits, and how effective it is, is an area that merits more academic study.
This paper investigates these questions from the perspective of three groups —
teachers, pupils and festival organisers — and asks how well the attitudes and
priorities of these categories are aligned. We find that teachers and organisers
share the primary aim of affective learning (excitement, inspiration) and that this
is experienced by almost all pupils. A secondary aim of cognitive (factual)
learning is reported by just under half of pupils. However a third aim of careers
learning which was expressed by festival organisers and some teachers was not
reported by pupil participants. In addition, we found that the groups could work
more effectively together to promote educational aims by measures such as
reducing the novelty of the event situation and making educational agendas for
the visit clearer. Finally, to address the areas of misalignment pinpointed in this

study, we give a series of recommendations to optimise learning at such events.

Keywords: science festivals; public engagement; public understanding of science;

out of school learning

Introduction

In recent years there has been a rapid growth in the science festival sector, both in the
UK and internationally (Bultitude, McDonald, & Custead, 2011). As well as welcoming
the general public, many festivals have specific provision for school parties to visit.
However the learning that occurs on such visits is an area that merits greater academic
study.

In this paper we investigate learning on school trips to science festivals from
three perspectives — that of the teacher, the pupil, and the organiser — and consider how

well the attitudes and priorities of these groups are aligned, an approach previously



adopted by Davidson et al (Davidson, Passmore, & Anderson, 2009), and Illingworth et
al (Illingworth, Lewis, & Percival, 2015).

We ask what kind of learning science festivals are seeking to promote through
school trips — whether they are seeking to transmit facts, build on in-school curriculum
learning, or inform pupils about science more widely. We also consider the question of
what type of learning teachers and pupils hope and/or expect to occur, and how well the
festival offer aligns with these aims.

In order to address these questions, we interviewed the organisers of five UK
science festivals that include school visits as part of their offer. We also carried out an
in-depth study over two years at one of these science festivals, talking to both teachers

and pupils about their learning experience.

Science festivals

Science festivals are a relatively modern phenomenon; the first such event was held in
Edinburgh in 1989%. However their spread has been rapid; the UK Science Festivals
Network now has more than 40 members, while the Science Festival Alliance has
around 50 members in North America. In addition, many science festivals are held in
continental Europe, Oceania, Asia and some in Africa.

The concept of a science festival is a heterogeneous one; Wiehe gives a flavour

of the diversity apparent in the sector:

...the scale and ambition of festivals vary widely: annual budgets for the most and
least expensive are separated by a factor of 1,000, and geographic ambitions range
from reaching a single neighborhood, to covering entire states, to the even more

grandiose. Even the structures that science festivals employ differ greatly: some are

L https: //lwww.sciencefestival.co.uk/about
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multi-venue, multi-modal extravaganzas spread over a week or two; others

concentrate their efforts on transforming a single venue into a science fairground

for a weekend; still others find it best to eschew free-standing events and insert

science activity into existing non-science gatherings... (Wiehe, 2014)

Perhaps because of their rapid growth, or maybe because of their diverse nature,
science festivals have been a somewhat understudied phenomenon, although the
literature is now developing. Given the complexity of the spectrum of events that
constitute a science festival, it is perhaps understandable that researchers have chosen to
focus on the various aspects in a modular fashion. Subjects such as motivations for
attending (Jensen & Buckley, 2014), preferences for engagement and learning formats
(Fogg-Rogers, Bay, Burgess, & Purdy, 2015), and impacts on parental attitudes to
science (Canovan, 2019) have been addressed in recent years.

However school visits to science festivals is an aspect that has received
relatively little attention, and the literature that does touch on the subject (Janiuk, 2013;
Partridge, 2003) tends to be descriptive in character. One valuable addition to the field
is provided by Illingworth, Lewis, & Percival (2018), who studied the efficacy of a
large schools science event in increasing knowledge of science careers among pupils
age 11-14. Our study aims to build on this work by looking at science careers learning
at festivals among primary-age pupils; we also consider the type of learning that science
festivals can and/or should provide to school parties, and how to position the
experiences within the broader literature on learning in out-of-school settings. It does so
by drawing on research conducted with three key groups — teachers, pupils, and festival

organisers.

Learning on school trips

In contrast to research on science festivals, the literature on learning on school trips is



well-developed. Subjects such as teacher motivations (Kisiel, 2005), the behaviour of
students in school groups (Griffin, 2004), gendered experiences of school visits to
museums (Archer et al., 2016; Dawson et al., 2019),and the long-term impacts of trips
(Falk & Dierking, 1997) have all been addressed, with recommendations to enhance

learning made by a number of contributors.

Types of learning

Research suggests that school trips can be useful in terms of both cognitive learning,
centred around knowledge and intellectual skills, and affective learning, centred around
values, enthusiasms and attitudes (L. W. Anderson et al., 2001; DeWitt & Storksdieck,
2008).

In terms of cognitive learning, Whitesell (Whitesell, 2016) found that attending
an informal science education institution? (ISEI) had a small positive effect on students’
science performance. Meanwhile Anderson et al (D. Anderson, Lucas, Ginns, &
Dierking, 2000) conducted in-depth case studies with a group of 12 young people
around a visit to a science museum and found that ‘In all 12 [cases]... students
experienced numerous small and subtle changes in their knowledge and understanding
of electricity and magnetism.” Elsewhere, Dieser and Bogner (Dieser & Bogner, 2015)
found that an outdoor nature experience “produced a significant knowledge increase
immediately after the intervention, which also persisted over a period of six weeks.”

Meanwhile other researchers found affective learning impacts of school trips.
Finson and Enochs (Finson & Enochs, 1987) found significant differences in attitudes to

science, technology and society between school pupils who had visited a

2 For example science museums, science centres, zoos and botanical gardens.



science/technology museum and those who had not. Meanwhile Knapp (Knapp, 2000),
who surveyed elementary school pupils one month and 18 months after a science field
trip, found participants ‘wanting to learn more about the subject matter and [with] an
interest in returning to the field trip site’. A recent review of the literature on learning
and engagement through visits to natural history museums by Mujtaba et al (Mujtaba,
Lawrence, Oliver, & Reiss, 2018) found that the settings “can provide students with
new knowledge and perspectives in well-designed exhibits, with impacts that can last
years,” although the authors caution that there is little in the literature which studies the
long-term impact of such visits on students’ learning.

There are some indications that affective learning may be a more effective
outcome of school trips than cognitive gains. Belin (Belin, 2018), who conducted a
controlled study of student visits to an ISEI, found that while overall students who
attended had a more positive view of science than those that did not, only certain groups
(boys, minority groups and first-time visitors) performed better in a cognitive

assessment.

Encouraging learning on school trips

The factors that stimulate learning on school trips is a subject that has been widely
covered in the literature, for example by DeWitt and Storksdieck (DeWitt &
Storksdieck, 2008), who give a series of suggestions as to how informal learning
sessions can best support school visits, and Coll, Coll and Treagust (Coll, Coll, &
Treagust, 2015), who propose a framework for school trips to enhance learning

outcomes (the Learner Integrated Field Trip Inventory, or LIFTI).

How effectively learning occurs is affected by a number of considerations, many of

them structural, for example whether there are multiple learning opportunities, how well



the content is embedded in the curriculum, and whether there are both opportunities for
free exploration and some structure to the trip. We consider how the operational
structures of science festivals impact learning in our report Learning on school trips to
science festivals (Canovan, Granger, & Luck, 2019), and thus do not cover these here.
However there are some aspects of promotion of learning arising from the
literature which are relevant to the current study, in that they are open to interpretation

by the different stakeholder groups. These include:

e Are steps taken to reduce the ‘novelty effect’ for pupils that can negatively
impact on learning?

e Are pupils aware of their teachers’ expectations/agendas for their visit?

e Can attending the festival improve teachers’ understanding of pupils’ science

motivations?

The pupil’s perspective
While the literature on school trips is generally wide-ranging in scope, there is one area
which has been cited as needing further investigation: students’ own perspectives on
non-formal learning experiences. Eshach (Eshach, 2007) states:
Usually, researchers are not interested in questions such as what the child thinks he
will gain from his or her science field trip, or whether they think the field trip is
important. Researchers are usually interested in and focus on children’s attitudes
and attitude changes towards science as a result of the fieldtrip...
Our study has been explicitly designed in order to gather pupils’ views about the

purpose and effectiveness of school trips to science festivals.



Research questions

The above discussion leads us to pose two research questions:

(1) What learning occurs on school trips to science festivals, and does this learning
align with the aims of organisers, teachers and pupils?
(2) How effectively do the three stakeholder groups work together to optimise the

learning experience on these trips?

Methods

In order to investigate these questions, we instigated a multi-faceted study of school
visits to science festivals. Our study involved five English science festivals of varying
sizes and structures, all of whom provide dedicated sessions for school parties on-site at
their events. In order to enable the festival organisers to speak freely about learning, we
anonymise these festivals using the names LabFest, WhizzFest, WowFest, StarFest and
ExperiFest.

The initial phase of the study was conducted before, during and after the 2017
WowFest. Pre-event surveys were conducted, either online or by telephone, with 20
teachers, and 13 of these also completed post-event surveys, with the remaining seven
too constrained by time to participate in the second phase. In addition, structured
interviews were conducted with 27 teachers while they were accompanying school trips
during the festival itself.

Following this, a study involving pupils attending the 2018 WowFest was
conducted. 124 pupils from seven schools completed pre-festival on-line surveys and 64
pupils from six schools completed post-event surveys. Of these, 61 pupils completed
both pre- and post-surveys. At school level, teachers organised the logistics of survey

completion; one school did not find the time to complete the post survey, while others



were not able to organise for all pre-survey participants to complete the second part,
which explains the disparity in numbers between the two stages. Focus groups were also
held before and after the event with pupils at three of the schools.

In addition, teachers were once again surveyed before and after the event, with
39 completing the pre-event survey and 29 the post-event survey; 11 of these completed
both pre- and post-surveys. The links to both online surveys were sent out to all teachers
attending the festival so that they could decide for themselves whether to participate in
one or both surveys.

In order to explore how the experiences of teachers and pupils at WowFest
might reflect those of school visits in the sector more widely, interviews were carried
out with the festival organisers of LabFest, WhizzFest, StarFest and ExperiFest. Finally,
a focus group was held with the WowFest organizational team to explore in depth their
views on the role of learning at a science festival.

It should be noted that the schools participating in the pupil surveys do not fully
represent the breadth of English primary schools. Schools were approached in two
different ways: those where teachers had spoken to researchers in the first year of the
study and had given permission to be contacted again, plus a second group who had a
pre-existing relationship with the festival organisers through receiving other widening
participation interventions. The latter group were more responsive, meaning that
schools with high levels of pupil premium? (PP) are strongly represented in the sample.
In fact four out of our seven schools were in the top third of schools nationally by levels

of PP, with two in the middle third and one in the bottom third. While the median

8 Pupil premium is additional funding for state schools in England which is designed to improve
the performance of disadvantaged pupils of all abilities, and to close the gap between them

and their peers.



primary in England in 2017/18 had a PP of 18%*, our median participating school had a
PP level of 36% and our median pupil participant attended a school with a PP level of
52%. It is important to note, therefore, that results obtained from a cohort drawn from
schools in less-deprived areas might have yielded different results in some respects.
However the views of young people and teachers from our response areas are valuable
both in their individual standing and because these cohorts tend to be of particular
interest to policymakers and those who seek to address societal imbalances in science
and education more generally. In fact, as some festivals have a widening participation
element among their aims and objectives, it may be of particular interest to explore the

views of a cohort weighted in this way.

Results

1. What learning occurs on school trips to science festivals, and does this

learning align with the aims of organisers, teachers and pupils?

a. Affective learning - making science exciting and changing attitudes

I. Expectations. Festival organisers were clear that their primary objective in
staging their events was to change attitudes to science. Whilst there were slight
differences in emphasis - WhizzFest and LabFest put a strong emphasis on informing
participants about the importance and breadth of science, while WowFest and StarFest
had the primary aim of exciting and inspiring visitors with the wonder of science — the

overarching aims were in the affective domain.

4 www.gov.uk/government/publications/pupil-premium-conditions-of-grant-2017-t0-2018
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One respondent, the ExperiFest organizer, was strongly of the opinion that fun

should be not only the primary aim of the festival but the only aim. They said:

[The aim of the festival is] to enthuse children with the joy of science. | do not see

our role as education... My aim is entertainment.

Further discussion revealed that the organiser expected a level of attitudinal

change to take place:

[We] show kids interesting cool things, so they go back and the teacher can teach

and educate having had children enthused with science...

In general, this emphasis on attitudes to science and providing a new and
exciting experience chimed with teachers’ expectations. Teachers interviewed either
before their visit to WowFest or on the day overwhelmingly said that their primary aim
in attending was to generate interest, engagement and motivation with regard to science.

Typical comments include:

[The festival will] spark their interest in science in ways they’ve not experienced
before.
Inspiring young children and showing them the importance of science in the

current and future world.

And what of the child’s perspective? When asked before the trip why they
thought the school was taking them to the festival, pupils very clearly felt the aim to be
educational, with the most common single response being ‘to learn more about science’
or variants, given by 45% of respondents. When we add in respondents who mentioned
learning more generally (12%) and those who mentioned both learning and fun (7%),
we find that 64% (78/121) felt that their school was motivated by learning to take them

to the festival.



There was some vagueness in the concept of what ‘learning about science’
entailed, with some suggesting factual (cognitive) learning — ‘To find out new science
things’ — and other suggesting a more attitudinal (affective) approach, eg ‘To help us
understand about science’. However in our focus groups, an affective view in line with
the priorities of teachers and organisers emerged. At Town Hill Primary, for example,

the following exchange occurred:

Facilitator: Why does your school want to take you to the festival? [...] Miranda?
Miranda®: If you don’t like science, you’ll probably change your mind about it, so,
when you’re going to the festival.

Cherry: It’s going to make the work more fun, because [for] some people like me
sometimes all science is really boring. But, like different science, it makes it

more... [interesting].
ii. Outcomes. Inspiring and enthusing pupils was named by both teachers and
festival organisers as the primary purpose of the events, and the results from our
WowFest pupil cohort certainly suggested a positive affective impact from attending.
An overwhelming 95% (60/63) of respondents agreed that the science at the festival was
interesting, an important first step for attitudinal change (Kirkpatrick, 1994/2010).
When we asked the pupils whether their experience of attending the festival had been
what they were expecting, many suggested that it had exceeded expectations; typical
comments included:

I loved it. | didn't know what to expect but when | got there [it was] the best day in

school.
I thought it was going to be boring or not that cool or fun but it was actually great.

® Pupil participants were anonymised using names of their own choosing.



The level of interest and enjoyment was reinforced by the difference in answers
to the questions ‘What was the best bit of your visit?’ and ‘What was the worst bit of
your visit?” The first question was answered by almost everyone, with only 1/64 not
responding, and the others all either specified an aspect of their festival experience as
their favourite part or said they liked all of it. By contrast, only 56/64 answered the
second question; of those that answered, 24 said that nothing had been the worst bit,
while a further 12 only named operational aspects such as too much walking or waiting
for a bus. Only 16/64 cited a scientific experience as being the ‘worst’ aspect of the
festival.

Examples of the most interesting aspects of the science at the festival reported

by pupils included both affective and cognitive elements:

Finding out about the length of sharks.
Experiments that | did not know existed and | got to try them.
The most interesting thing was getting to see it with my own eyes rather than

getting told it .
b. Cognitive learning

i. Expectations. The festival organisers were unanimous that the primary aim of
school visits to their events is not to teach the curriculum; although festivals varied as to
the emphasis they put on cognitive learning, none saw this as their primary aim. For
example, WowFest organiser Abbie® said their festival aimed to ‘...complement
learning that’s happening, help engage [children], to inspire them to keep going with

lessons.’

® Names of WowFest organisers have been changed.



However when we probed festivals’ motivations in greater depth, a role for
cognitive learning also emerged as a necessary underpinning for the stated aims of

affective learning. WowFest organiser Lucy said:

We do want quality content and try to steer people towards things that are

educational, but that’s not because we want people to leave saying ‘I’ve learned X,

Y and Z,’ it’s because we don’t want people doing an explosion and a magic trick,

and then ‘Jazz hands — science!’

In the past, science centres and museums have been criticised on the grounds
that science has been presented as ‘easy and unproblematic’ (Champagne, 1975;
Eshach, 2007); here we have evidence that festival organisers are aware of, and anxious
to tackle, this issue.

While affective aims were key for teachers, educational aspects were also a
concern for a sizeable minority, with 8/29 respondents citing motivations such as ‘To
support/enhance curriculum taught to children in school,’ or ‘Learning about scientific
concepts.” As mentioned, pupils cited broad aspects of learning as their understanding

of motivation for the visit, with some specifying cognitive goals.

ii. Outcomes. An exploration of what school pupils stated they had learned on the
day found that, in fact, many do experience a level of cognitive learning. We asked the
question: ‘Tell us a science fact that you learned at the festival.” Answers fell into four
broad camps: cognitive, affective, descriptive and no answer.

We classified answers as descriptive if they described what the pupil had seen
without any evidence of a deeper understanding; for example, ‘The electric globe made
your hair go up,” or ‘I learnt that water can turn into ice with a trick.” Cognitive answers
showed evidence of understanding, or that a specific fact had been learned; examples

include: ‘Clown fish change gender,” and ‘The brain has more than one cell and also the



cells learn about more than one thing.” Affective answers showed attitudinal shifts, eg
‘That science is cool,” or “You need maths for everything.” Finally a small number of
answers were either irrelevant or incomprehensible, and were classified as null
alongside those who did not answer at all.

In total, 45% of pupils gave responses that were classified as cognitive. In
addition, 8% of pupils gave affective responses, which is notable considering that the
question was phrased in such a way as to invite a factual response. Over half of

respondents (34/64), therefore, gave clear evidence of learning.

C. Science careers

I. Expectations. A common theme across several of the festivals was a desire to
raise awareness of the careers that science can offer. The WhizzFest organiser said:
‘The big thing is connecting local school children with real scientists. So that we make
science relevant and kids see it’s happening all around them all the time, also that it’s
for them, people like them doing science and show that they can do it too.’

Similarly the LabFest organiser stated that they aim ‘to raise awareness of
science and the importance of STEM, and also to give the kids an idea about careers.
We ask the person delivering to talk about careers... [It’s] about choices, that’s a key
message, not just about the joy of science.’

The opportunity to challenge stereotypes about science and scientists was also

mentioned. WowFest organiser Davina identified a primary aim as:

...seeing people in job roles that they perhaps hadn’t considered to be science, or

the kind of people that are in those roles.

Some teachers also saw careers information as a festival aim, with a few

explicitly mentioning this aspect at each stage of the research:



[It] gives them the opportunity to meet scientists and see what jobs can be linked to
science.

It opens up children’s eyes to career avenues which they may not have been aware

of or considered before.

The numbers of surveyed pupils, however, who identified careers information as

a goal of the festival, was extremely small. One boy thought the best thing about the

festival would be

Investigating the worker’s jobs and how they was encouraged them to be a

scientist. Also how they became a scientist and what skills u need to become one.

And one girl thought that the school was taking pupils to the festival

To help inspire us to become scientists and engineers and helps us to understand

science more.

Such examples were, however, few and far between. A similar pattern was seen
during the pre-event focus groups; despite the fact that a discussion had been held about
pupils’ views of science careers, only two pupils out of a total of 33 participants at this
stage gave careers-based answers as to why the school wanted to take pupils to the

event.

ii. Outcomes. With regards to learning about science careers, results from the
WowFest pupil post-survey were mixed. Only 42% (26/62) of participants reported
meeting a scientist, with a similar proportion (27/64) saying that they had found out
about any new science jobs at the festival. In fact it was likely that most of the
participants had met a scientist; one of the day’s activities was a visit to a market-type
area with stalls running hands-on activities, and many of these stalls were manned by

scientists from academia or local businesses. Teachers who were asked whether their



pupils had had an opportunity to speak to a scientist almost all agreed.

In terms of the specifics of science careers, there is little evidence in the
responses of children being aware of having met a scientist and being aware of their
role; in fact only 9/64 respondents reported meeting individuals with roles such as
‘marine biologist’. Meanwhile although 42% said they had found out about new science
jobs at the festival, only 20% (13/64) actually named a job when asked ‘If yes, what
were they?’ Again, an element of confusion was evident, with three pupils naming
movie design/animation as a science job and several other respondents giving
tangentially-relevant answers such as I discussed what jobs | would like to be when |
am older, I want to be a doctor.” In total, only 9/64 respondents named a job that could
involve working in science directly.

There was some suggestion, however, that the festival had gone some way to
shifting attitudes towards science careers. Pupils were asked ‘Did you want to be a
scientist before you attended the festival?’ and ‘Do you want to be a scientist now?’
Over a third (23/64 or 36%) said they were more positive about being a scientist after
visiting the festival, while only 4/64 said they were less positive.

Asked whether attending the event had impacted pupils’ understanding about
what a scientist ‘is’ and does, several teachers said that the experience had broken down
the stereotypical image of a scientist. ‘I think the range of scientists they had the
opportunity to see got rid of the idea that they are all in white coats and of a certain

age,’ said one, while another commented:

They can see scientists in different ways, see that you can use science in a lot of
different ways. When you say the word scientists [they envisage] a white coat...

but they have seen it’s much wider than that now.



However teachers may have been optimistic in thinking that this message had
got through to their charges; in fact there seemed to be a level of confusion among
pupils about what constituted a scientist. For example, seven participants who reported
not meeting a scientist then responded to the question ‘If you answered yes, who were
they?’, with the answer ‘staff’. There was also a methodological problem; the question
was misinterpreted by a few pupils, who either gave the name of the scientist they had
met or said they could not remember the name. As the aim was to find out the role of
the person identified by the child as a scientist, this question needs to be reworked in
any future research.

One teacher suggested that the fact that scientists at the event did not conform to

the white coat stereotype could have caused confusion amongst the children:

‘I think it’s confused them a lot more. They were under the impression that a
scientist wears a white lab coat and works in a sterile environment, and suddenly
they are face with people with flamboyant taste in clothes who make exciting
shows. It has really confused them, they expected them to be very stereotypical and
have been thrown by the idea that you can use science, and call yourself a scientist,

but still use pyrotechnics.’

2. How effectively do the three stakeholder groups work together to

optimise the learning experience on school trips to science festivals?

a. Reduction of the ‘novelty effect’

Too much novelty can affect learning’; Anderson and Lucas (D. Anderson & Lucas,

1997), studying school trips to a science museum, found that ‘students who underwent

" Novelty levels which are too low can also affect learning; Anderson and Lucas (ibid.) note that
‘Low levels of perceived novelty result in low levels of curiosity behaviour and low levels
of on-task behaviour.” However science festivals are inherently novel environments due to

their temporary nature.



novelty reducing pre-orientation to the physical environment and had prior visitation
experience learned more than their counterparts.’ It is therefore helpful from a learning
perspective if pupils embarking on a school trip have some idea as to what they are
about to experience.

While most of the festivals stated that they gave teachers a certain amount of
pre-festival information, little orientation information aimed at pupils was available.
The WhizzFest organiser’s response was typical: ‘We pass it all on to the teacher and it
is up to the teacher if they pass it on.” One exception was WowFest which produced
short videos of experiment demonstrations to be shown to pupils before their visit.
However these showed a lab interior rather than an overview of the festival.

Overall, only a minority of WowFest student participants experienced a pre-
event reduction in novelty, with 41% (26/63) agreeing that the festival was ‘similar to
what you were expecting’.

Whether the teacher had prepared the pupils for their forthcoming visit seems to
be an important determinant of experience, as demonstrated by an analysis of our pre-
and post-surveys among the pupils. We looked at those pupils who had completed both
pre- and post-event surveys. Those who answered yes to the statement ‘Has your
teacher told you what will happen during your visit to WowFest?’ in the pre-event
survey were much more likely to say that the festival was similar to their expectations,
with 61% (17/28) agreeing in the post-event survey. This was in contrast with 22%
(7/32) of those whose teacher had not told them what would happen. Although numbers
are small, this result is significant at p<0.01 (Figure 1). In total, 57/124 of pupils said
that their teachers had not told them what would happen during the festival.

The significance of the teacher’s pre-event contribution was also seen in the

post-survey question ‘Did you know what your teacher expected you to do/learn at the



festival?’ (Figure 1). Pupils whose teachers had told them what would happen at the
festival by and large knew what was expected of them, with 63% (17/27) answering yes
to this question. By contrast, those whose teachers had not told them what would
happen were less likely to know what was expected of them, with only 42% (13/31)
answering yes.

This effect is underlined by a focus group with a class of year 5 pupils from City
Primary, a school in a deprived urban area, who said that their teacher had not given
them any information about the festival other than it would be ‘exciting’. Participant
Foxy told us: ‘They’ve told us absolutely nothing. They’ve left us hanging on
everything.” When asked what they thought the festival was going to be like, some

pupils were very vague, as in this exchange:

Facilitator: What do you guys think the festival’s going to be like, then? Yes,
Jeffy?

Jeffy: Awesome.

Facilitator: In what way do you think it’s going to be awesome?

Jefty: I’ve just got it in my head. It’s going to be awesome.
Other participants had a directly incorrect view of what the event would be like:

Facilitator: Yes, Poppy?
Poppy: | think people are going to dress up and act silly.
Facilitator: Right, okay. Yes, Ava?

Ava: People will be singing and dancing.

It may be particularly beneficial, from this perspective, to attend a science
festival during more than one school year. This was highlighted by the pre-event focus
group at Valley Primary, a very small school with a mixed year 5/6 class in which
pupils often attend WowFest two years running. Year 6 pupils in the session talked at

length about their experience at the festival the previous year; the students had, as a



group, a very clear recollection of the trip, despite it being around 11 months
previously. They spontaneously recalled individual activities that they had participated
in, what the outcomes of various scientific investigations had been, the specific
machines they saw and even the circumstances in which they ate their lunch. Pupils in
the class who had been too young to attend the previous year heard from their older
peers what they could expect. It is clear, therefore, that the class were primed for a
significant reduction in novelty. This is illustrated by the words of participant Mango,

who had attended the festival in year 5 and was looking forward to her year 6 visit:

I think it’s kind of nice to be in a different place learning science, because it makes

you excited and kind of intrigued what’s going to happen, whereas in school you

kind of know the routine, you know what’s going to happen very, very well.

It is hard to say what proportion of pupils have the opportunity to visit a science
festival with school more than once, as most festival organisers do not track individual
pupils at this level, although all report that certain schools attend every year. However if
schools tend to bring, for example, year 6 every year, this would mean that most pupils
attend only once. Again, there was a range of experience; the LabFest organiser
reported that the festival was aimed at one school year only, so no pupils would attend
twice. By contrast, Experifest has quite a small number of schools in its catchment area,

meaning that pupils have the opportunity to attend year-on-year.

b. Agendas for the day’s visit

We have already discussed some areas in which a mismatch of visit motivations has the
potential to negatively impact on learning, for example in gaining knowledge of careers,
whilst in other areas — the desire to impart the excitement of science, for example —

there is a broad consensus of agendas between stakeholder groups.



However one further area which merits attention is an apparent deficit of explicit
learning objectives on the part of teachers accompanying school trips. We asked
teachers after the 2018 WowFest what learning objectives, if any, they had set their
students for the visit. In total, around two-thirds of respondents either answered ‘none’
(9/29) or gave no response (10/29). Of the remaining 10 respondents, two answered
‘have fun’ and three gave general answers such as ‘ask questions, embrace learning’.

Only four had set explicit learning tasks:

e Think about careers on an informal basis
e Write about four facts they learnt on the trip
e Look for ideas that we could try out in our after-school science club

¢ ldentify a science concept that they can apply to everyday life

A strong pupil understanding of their teacher’s motivations and expectations for
a school trip is known to be beneficial for learning (DeWitt & Storksdieck, 2008). In
some settings, research suggests that pupil involvement in visit design can aid learning;
for example, when designing their LIFTI model, Coll et al (Coll et al., 2015) found that
“students became an essential part of field trip design... Teacher planners recorded a
variety of problem solving activities proposed by students which was aligned with the
objective of the visit.” The students in question were aged 15, so this approach does not
directly translate to our current study of primary-age pupils, but the research reinforces
the underlying concept that strong pupil understanding of the purpose of the visit is
critical.

As previously mentioned, the majority of pupils in our study thought that the
school’s motivation for taking them to the festival was educational, ie learning-based,

whether this be cognitive or affective. However few of the teachers that we surveyed



appeared to have specific educational goals, potentially contributing to a lack of clarity
for their pupils. Of the 67/124 child participants whose teachers had told them
something about what to expect during the trip, most gave rather vague answers to the
question, ‘What have they told you about it?’, with typical responses being ‘We can try
different science activities,” or ‘Fun things to see and do’. The teachers’ rather vague
aims for the visit may be reflected in these answers.

Similarly, after the festival half of respondents (30/61) said that they had not
known what their teacher expected them to do and/or learn at the festival. Of the
remainder, only 21/61 felt that they had been able to do what the teacher expected, and
some of these gave answers such as “Yes and she expected us to be quiet and to
behave,” signifying expectations around behaviour rather than educational goals.

Whether or not teachers were clear about festivals’ own educational goals is
open to question, as information sent by organisers to teachers before the event tended

to focus on operational matters such as transport and timetables.

C. Increasing teachers’ understanding of pupils’ science motivations

Interestingly, our pupil and teacher response data suggest a motivation for these groups
that festival organisers may not currently be aware of — the opportunity for teachers to
better understand their pupils’ science interests. Town Hill pupil Amanda, made this

suggestion:
I think Town Hill wants to take us because they want to see children enjoy it and
see whether or not they like — want to know and see how they react to science and

see how it actually is.

This was echoed by several teachers:



I’m going to let them choose what they learn about next from what they saw here.

That way I know they’re interested in it.

The ability for the children to access the show floor [where they can choose their

own activity] so that as a teacher | can see the types of things they are interested in.

A couple of schools told researchers that they had set aside time after the festival
to further explore topics that had particularly interested pupils on the day, or that they
were planning related events such as science fairs.

The concept that the festival could be used by teachers to expand their
knowledge of their class’s science motivations was not a suggestion that was voiced
during discussions with any festival organisers, although it was not explicitly raised by
researchers as it arose organically from the responses of the other two groups. However
there was no indication that organisers had considered the possibility of this benefit

occurring.

Discussion

Our results show that there is a good match in learning aims between teachers and
festival organisers, with the primary motivations being in the affective sector to provide
excitement and inspiration via science. Although the pupil findings are somewhat vague
on this point, with ‘to learn about science’ being the most common response to the
question of why the school wanted them to attend the festival, there is some evidence
that at least some respondents were thinking of learning in an affective sense in this
instance.

Although not all pupils may have thought that they were at the festival in order
to experience an attitudinal change towards science, there is significant evidence that
this did, in fact, happen, with the vast majority of respondents reporting enjoying the

experience and able to name an aspect that had particularly fired their interest.



Cognitive learning was a secondary aim for organisers and teachers, but there is
evidence that such learning took place for just under half of school visitors, who were
able to recall, and demonstrate some understanding of, a fact that they had learnt.

Overall, in terms of broad learning there seems to be a good alignment between
the priorities of the three stakeholder groups, which led to successful learning outcomes.
However there are four areas of mismatch where effort to better align the organisers’
(and in some instances, teachers’) aims with the pupils experience may produce better
learning outcomes. We consider these in turn, and give recommendations for ways

forward to improve the learning experience.

1. Careers learning

Although learning about careers was strongly indicated as an aim by festival organisers,
as well as by some teachers, our pupil surveys gave little indication that this had, in fact
happened, and only a very small number of students saw this as one of the aims of the
festival.

Pupils found it difficult to assess which of the people they encountered were
‘scientists’, did not seem to have grasped what their jobs were, and there was some
indication that they were confused by the ‘non-traditional’ appearance and demeanour
of the scientists at the event.

Our findings here broadly chime with those of Illingworth et al (Illingworth et
al., 2015) who found that while the science event they studied was rated as interesting
and enjoyable by the vast majority of students, fewer than half said their visit had made
them more likely to pursue a career in science. The authors state that “...the science fair
educated and enthused the school students about science... without educating and
enthusing them about scientific careers”. Teachers were also not motivated by the event

to discuss science careers in the classroom.



Illingworth et al have some useful and detailed recommendations as to how such
events can address this issue, mainly aimed at secondary pupils which was the focus of
their study. For primary pupils, they note that one teacher expected that the event would
have “sown the seeds” of interest in scientific careers, which the author felt needed to
be a more explicit aim. Our recommendations here are simple steps that could help to
start the path towards scientific careers awareness among younger participants.

In order to improve careers learning outcomes, both festival organisers and
teachers could communicate to pupils in advance of the trip that part of the aim of the
trip was for them to find out about new science jobs. This would then ‘prime’
participants to expect to encounter new ideas about careers in science.

In addition, organisers could make the professional roles of scientists clearer to
the audience, rather than assuming that they will be easily interpreted as ‘scientists’, for
example by asking those appearing to wear badges. Presenters could be asked to briefly

discuss their professional roles.

Recommendation 1: Festivals and teachers should tell pupils that one aim of the visit is

for them to find out about new science jobs.

Recommendation 2: Festival organisers should ensure that pupils know that they are

meeting a scientist and ask presenters to make their job roles clear to visitors.

2. Novelty reduction

Our results (Figure 1) demonstrate the striking effect that receiving some preparation
from the teacher had on pupils attending WowFest, reducing novelty value and helping
them to understand what the teacher expected from them. However only just over half
of pupils (54% or 67/124) reported that their teacher had told them what would happen

on the trip. This, in turn, is maybe not surprising, as the festivals we studied produced



little by way of information for pupils, with information sent to teachers focusing on the
operational aspects of the visit. Teachers who had not themselves attended previously
may have been unsure what to tell their class about the forthcoming visit.

To improve this situation, festival organisers could explicitly ask teachers to
brief their pupils about what to expect from the festival. As many teachers may not be
aware of the impact of novelty reduction on readiness to learn, a brief summary of the
importance of preparation on learning could be used to encourage this.

In addition, festival organisers could take positive steps by providing materials
to orient pupils before their visit, maybe in the form of a video, mocked-up visit diary,

or checklist for teachers.

Recommendation 3: Festival organisers should explicitly ask teachers to give their
pupils some simple information about the festival, explaining why novelty reduction is

important from a learning perspective.

Recommendation 4: Organisers should provide information to teachers that is intended

to be disseminated to their pupils.

3. Pupil understanding of teacher expectations/agenda

Although the teachers surveyed in this study had motivations for the visit in line with
those of festival organisers — mainly around learning in the affective sector — few had
set or communicated any explicit learning goals to their students.
In the context of the literature around learning on school trips, this is unsurprising. As
Remmen and Frgyland (2015) note:

Educational fieldwork in settings such as nature and museums can promote student

motivation, knowledge and skills in and about science... To exploit this learning

potential, teachers are recommended to prepare the students for the fieldwork,



allow student-centered field activities, and follow-up on students’ learning back in
the classroom... However, studies have shown that teachers to not follow the
recommendations; student preparation and follow-up work are often insufficiently
addressed, and the pedagogy during the fieldwork is teacher-centered... Reasons
for this include time constraints, curriculum-load, strict time tables, lack of
financial resources, safety issues, school culture, low student motivation and low

confidence in teaching outside the classroom...
Meanwhile Morentin and Guisasola (Morentin & Guisasola, 2015), who

interviewed 158 teachers who were preparing a school visit to a science museum, have

this blunt finding:

The results show that most teachers who visit this centre with their class group
scarcely prepare for the visit, i.e. they do not have a clear idea of how to use the
museum as an informal resource for learning about science.

The authors of the above study suggest that additions to initial teacher training,
as well as CPD, should be used to address this issue. Given the pressures faced by
teachers, however, it may behove science festival organisers to find ways to encourage
them to set a learning agenda for the trip and communicate this in the classroom. Our
research report focusing on structural issues (Canovan et al., 2019) recommends
organisers consult teachers regarding festival design and content, and that they provide
linked pre- and post-event educational materials to facilitate learning.

However, given that organisers and teachers share a primary motivation in the
affective sector, we ask whether there is scope for festivals to support teachers in setting
educational objectives in this area as well. A good starting point would be for festivals
to make their own educational goals explicit.

Suggestions could be made for affective sector tasks that teachers could ask
children to carry out during their visit, such as to choose the most exciting activity that

they experience, find an example of science in ‘real life’ that they had not previously



encountered, or look for examples of the breadth of science. Alternatively pupils could
be asked to complete a post-event writing task with prompts about the most

fun/inspiring/disgusting science that they saw.

Recommendation 5: Festivals should publicise their educational aims to schools.

Recommendation 6: Organisers can support teachers in setting learning objectives by

making suggestions for affective-sector activities.

4. Teachers’ knowledge of pupils’ science interests/attitudes

An interesting theme that emerged during the course of this study was the fact that some
teachers used their science festival visit to discover which aspects of science sparked the
greatest level of interest among their students, with some then planning follow-up
activity based on the children’s choice. Even when follow-up work was not planned,
teachers found it beneficial for their teaching practice to discover more about the areas
of science which were most motivational for their pupils. Although there was some
evidence that pupils were aware of this aspect of their teacher’s objectives for the visit,
how widespread this awareness was is not clear.

In order to facilitate this, teachers could explicitly ask pupils which their
favourite aspect of science seen on the trip was, and possibly timetable slots post-visit to
explore these areas in more depth. Festivals could also facilitate this process by asking
children what their favourite science area was through some simple means such as post-

it notes or a tick-box survey, and then sharing this information with schools.

Recommendation 7: Teachers could ask pupils what their favourite aspect of science

was at the festival and then plan future classroom work in these areas.

Recommendation 8: Festival organisers could survey visiting pupils what their



favourite aspect of the science on show was, and transmit this finding to schools.

Conclusions

The primary objectives for teachers and organisers of school trips to science festivals
are well aligned, with affective learning — inspiration, excitement and improved
attitudes to science — seen as the primary purpose, supported by a secondary goal of
cognitive learning. Pupils saw the trips as broadly educational, with the aim being to
‘learn about science’, whether in the affective or cognitive sector. The broad alignment
of the motivations of the three stakeholder groups led to significant learning taking
place, with almost all pupils experiencing enjoyment and/or excitement about science,
and around half reporting factual learning.

However in other areas, objectives for the three stakeholder groups were either
less well aligned. Some motivations were not equally shared, while in other cases one
group was unaware of an agenda shared by the other two parties. Perhaps the clearest
example of this was in the case of learning about science careers; this was a strong aim
of festival organisers, shared to some extent by teachers, but pupils in our study were
unaware of this as a goal and little learning in this area took place. Similarly, some
teachers were keen to use their visit to learn more about their pupils’ science
motivations, but festival organisers seemed unaware of this and therefore may be
missing opportunities to facilitate such activity.

There were also areas in which opportunities were missed for the three groups to
work together to optimise learning, particularly in the reduction of novelty for visiting
pupils and in setting clear educational objectives that can then be transmitted to young
people. This paper makes a series of eight recommendations that, if followed, have the

potential to improve learning outcomes in a number of areas:



(1) Festivals and teachers should tell pupils that one aim of the visit is for them to
find out about new science jobs.

(2) Festival organisers should ensure that pupils know that they are meeting a
scientist and ask presenters to make their job roles clear to visitors.

(3) Festival organisers should explicitly ask teachers to give their pupils some
simple information about the festival, explaining why novelty reduction is
important from a learning perspective.

(4) Organisers should provide information to teachers that is intended to be
disseminated to their pupils.

(5) Festivals should publicise their educational aims to schools.

(6) Organisers can support teachers in setting learning objectives by making
suggestions for affective-sector activities.

(7) Teachers could ask pupils what their favourite aspect of science was at the
festival and then plan future classroom work in these areas.

(8) Festival organisers could survey visiting pupils what their favourite aspect of the

science on show was, and transmit this finding to schools.

At this point it is appropriate to ask how researchers can do more to disseminate
their findings and recommendations to festival organisers and teachers. As noted in this
paper, although there is a large amount of academic literature giving recommendations
on learning for school trips more broadly, there is little evidence of these being put into
practice. While the literature on learning at science festivals specifically is still
developing, it will be important to ensure that a similar phenomenon — that
recommendations simply do not reach the target audience — does not occur. Fortunately,
the science festival community, while growing, is still at a manageable size and has

well-organised umbrella bodies, in the UK and US at least. By working with such



organisations, researchers can help their findings to have a practical impact on young
people’s learning experiences at science festivals.

The science festival is a rapidly-growing phenomenon that is valued and enjoyed
by its audiences. However in order to maximise educational impact and meet their own
affective learning goals, those festivals who host school trips should take further steps
to align themselves to the motivations of visitors, both teachers and pupils, and to
communicate their own motivations to these target groups. By taking the actions
suggested in this paper, the sector has the potential to improve learning outcomes and
embed itself even more firmly as a valued facet of the out-of-school science education

community.
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