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Abstract
Background: Virtual Field Trips (VFTs) are emerging physically active lessons that combine curriculum content with
globe-based movement using interactive whiteboards. No research has yet examined the acceptability of these
sessions by target users. This study aimed to (1) assess current physically active lesson teaching practices, (2) assess
teacher attitudes towards VFTs and (3) investigate pupil perceptions of VFTs.
Methods: Data was collected from teaching staff interviews (n = 12) and three elementary school pupil focus
groups (k = 3, n = 18), with all participants provided with a sample VFT session. Thematic analysis was used to analyse
data.
Results: Teachers described VFTs as a flexible teaching tool, allowing inclusive learning across abilities and a range of
taught subjects. They stressed a packed curriculum may make delivering VFT sessions problematic and warned that
some teachers may be resistant to their use of technology. Pupils enjoyed the ability to move in the classroom and
the ability to share a new teaching experience with their peers.
Conclusions: This work suggests positive attitudes towards VFTs as novel, physically active lessons and identifies
potential teacher concerns for consideration in forthcoming intervention planning. Future experimental work will
assess if these attitudes persist during longitudinal exposure to VFTs.
Keywords: Virtual Field Trips, Physically active lessons, Qualitative, Schools, Children
Background
Today’s children spend around 7–8 h a day in sitting
(sedentary) behaviours [1]. This is despite current guidelines recommending children to minimise their sedentary time and engage in 60 min or more of moderate
or vigorous physical activity (MVPA) [2]. A recent English study found only 24 % of children met these MVPA
guidelines, including 19 % girls and 29 % boys [3]. Evidence has shown sedentary behaviour in children to have
negative effects on cognitive performance [4] and poorer
mental health [5]. With physical activity (PA) [6] and
sedentary behaviour (SB) found to track from childhood
into adulthood [7], it is clear that both good and bad
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habits developed in childhood are likely to persist into
adulthood. Hence, early intervention to reduce SB and
increase PA is imperative [8].
Schools provide an ideal environment to improve children’s PA, as they allow frequent access to children in
an inclusive way and over regular periods of time [9]. A
wide range of interventions have improved PA across the
school day, including active travel [10], playtime [11, 12]
and after-school activity [13]. Research has found that
school-based PA can improve [14] or not compromise
children’s academic performance [15].
Teachers consistently report a lack of time as a barrier for PA interventions [16, 17]. Multiple demands
for academic, physical and social outcomes are present
in schools [18], often making it challenging for teachers to integrate PA into their busy curriculum [19]. As
such, current research is investigating the potential of
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‘physically active lessons’: integrating movement within
curriculum teaching [20]. Examples of programmes
include Physical Activity Across the Curriculum [21]
and Take 10! [22]: integrating short-bursts of movement
into Maths and English teaching. Increases in PA and
educational outcomes have been found with physically
active lesson programmes [20, 21]. These findings along
with neurological evidence finding positive associations
between PA and mental function in children [23], provide strong support for the inclusion of regular, physically
active lessons in typical teaching.
Despite evident positive effects of school PA interventions, implementation rates are relatively low [17, 21].
Previous qualitative interviews and process evaluation
research has uncovered facilitators and barriers effecting the implementation of school-based PA interventions
[17, 24, 25]. The most commonly cited barrier is lack of
time: with teachers perceiving PA interventions as difficult to fit in around academic demands [16, 17, 26].
Additional school-level barriers include lack of space for
PA, safety concerns, high staff turnover and curriculum
clashes with PA interventions [27, 28]. Child and teacher
interest towards PA and the intervention itself have also
been shown to be important mediators of PA intervention behaviour change [29]: with greater intervention
enthusiasm likely in those already active [16, 27, 28, 30].
In order to maximise implementation, it is essential that
institutional and individual barriers at all stages of intervention are anticipated and accounted for [31] pilot work
and collaborative development between researchers and
teachers can help identify potential barriers and minimise attrition for newly developed interventions [32].
Virtual Field Trips (VFTs) may be a viable format of
physically active lesson. Originally developed as sedentary, computer-based activities for university teaching
[33], VFTs allow individuals or classes to explore virtual
maps and landmarks alongside educational content and
media [34]. A recent feasibility study tested 10-min VFT
sessions in primary schools [35]. These use interactive
whiteboards, a pervasive form of classroom technology
found in over 70 % of UK classrooms [36]. Via Google
Earth-based software, these sessions allow pupils to simulate movements around the world featuring questions
and information included according to teaching objectives. Pupils stand throughout these VFT sessions and
complete on-the-spot movements simulating actions at
or travelling to different locations. This feasibility study
showed significantly increased light, moderate and vigorous activity in an active VFT session compared to a sedentary version [35]. Although the study enabled practical
VFTs considerations to be identified and addressed in
future work, it did not allow documentation of perceived
barriers and facilitators to VFT use in teachers and
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pupils. A qualitative study was hence devised to evaluate
the appropriateness, strengths and weaknesses of VFTs in
teacher and pupil populations prior to larger-scale intervention work [37, 38].
This study aimed to: (1) assess current physically active
lesson teaching practices, (2) assess teacher attitudes
towards physically active VFTs after a sample session and
(3) investigate pupil attitudes of physically active VFTs
after a sample session. The research questions for this
study were: (1) To what extent are physically active lessons present in UK teaching practice? (2) What are the
perceptions of teachers towards VFTs as physically active
lessons? (3) What are the perceptions of pupils towards
VFTs as physically active lessons?

Methods
Design

Teacher semi-structured interviews and pupil focus
groups were carried out. Children are less familiar with
one-to-one discussion with an adult [39], hence focus
group methodology was used to obtain the views of multiple children in a more relaxed environment. The interviewer (EN) acted as a ‘moderator’ to facilitate comfort,
ensure a focused discussion contributed to by all and to
seek clarification of unclear points [40]. The Consolidated criteria for Reporting Qualitative studies (COREQ)
checklist was followed [41].
Participants

Convenience sampling in the London area was used for
both teacher interviews and pupil focus groups. Teachers were recruited during the 2013/14 school summer
holidays via personal contacts and social media. Pupils
were recruited during the Autumn 2014 school term
via direct enquiries to schools, with no pupils from the
same schools as interviewed teachers. No teachers or
pupils had experienced VFTs prior to the interview and
pupil focus group sessions. Discussions were organised
until saturation of ideas was judged as reached by the
researcher (EN) [42].
Instrumentation

An interview script of open-ended questions was developed for teacher interviews and pupil focus groups
to ensure standardised enquiry. This featured opening questions exploring perceptions on child schoolbased physical activity and physically active lessons. A
demonstration of a developed Olympic-themed VFT
was then provided. Full details on the development of
this VFT can be found in the pilot study paper [35]. A
10-min version of the pilot study VFT was used in this
session, developed by the lead researcher (EN). Teachers and students visited three locations from the London
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2012 Olympics before visiting Rio: the site of the 2016
Olympics. Activities were integrated in travel between
locations e.g. simulating swimming across the Atlantic Ocean and in videos at locations e.g. cycling around
the London Velodrome. The VFT used in this study
was a shortened version of that used in the pilot study
[35] and was provided using Google Tour Builder. This
is a browser-based modification of Google Earth, which
allows users to plot journeys via different locations
around the world [43]. Questions then assessed the
potential benefits and weaknesses of VFTs as physically
active lessons. Interviews were recorded using an Olympus DM-450 Dictaphone.
Procedure

Teacher interviews were held at a time and place convenient to each participant, typically in their home.
Pupil focus groups were held at schools in vacant classrooms. Seating was arranged in a circle and children
were allowed to choose their own seat [39]. Focus groups
were run by the lead researcher (EN), with no teachers
present to prompt honest responses [40]. The researcher
also acted as a ‘moderator’ to ensure a focused discussion contributed to by all pupils [40]. To ensure audible recorded comments, an inflatable globe was passed
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between pupils to denote the person speaking at that
time. The researcher made field notes during teacher
interviews and pupil focus groups.
Informed consent forms were signed prior to interview,
with pupil consent forms signed by parents. Teacher
interviews lasted between 20 and 60 min and pupil focus
groups lasted between 40 and 60 min. Questions first
assessed the interviewee’s attitudes towards school-based
physical activity. A demonstration of a VFT was then
provided by the researcher on a laptop (teacher interviews) or an interactive whiteboard (pupil focus groups).
Questions then assessed the potential benefits and weaknesses of VFTs as physically active lessons (Fig. 1). Ethical
approval from University College London was granted
for both components of this research.
Data analysis

All interviews were audio recorded and transcribed verbatim on the day of the interview using Express Scribe
software. Thematic analysis was used to analyse transcripts, with related quotes clustered to provide raw data
themes [44]. An inductive approach was used to allow
themes to emerge directly from the data [45]. Statements
were read and re-read by two research team members,
with emerging themes noted before being clustered into

Teacher Interviews
How much exercise do children do during the school day?
Besides PE, are there some lessons where physical activity could be integrated?
What have you heard about Virtual Field Trips?
- VFT Demonstration
What benefits could active Virtual Field Trips bring to your teaching?
What difficulties would you see in using active Virtual Field Trips?
How could you imagine active Virtual Field Trips being used in your classroom?
Is there anything else you would like to say about Virtual Field Trips?
Pupil Focus Groups
What do you like about going to school?
What exercise do you do at school and in the playground?
- VFT Demonstration
What did you like about the Virtual Field Trip?
What bits of the Virtual Field Trip do you think could be made better?
What places would you like to visit if you did another Virtual Field Trip?
Is there anything else you would like to say about Virtual Field Trips?
Note: Questions were repeated twice if necessary before prompts were used
Fig. 1 Teacher interview and pupil focus group questions
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related concepts [44]. The number of participants reporting each theme was recorded.

how each VFT session fit into curriculum topics, to help
teachers envisage their usage more easily.

Results
Themes are organised according to each research aim
and presented in order of diminishing prevalence.

(2) Resistance to technology

Teacher interviews

Twelve teachers were interviewed, with ten working in
primary-schools (ages 4–11) and two working in secondary schools (ages 11–18). Eleven interviewees were
female, one interviewee was a primary school head
teacher, one was a PE co-ordinator and two worked primarily with Special Educational Needs (SEN) children.
Collectively, the participants held 62 years’ experience
working in schools.
Current physically active lesson teaching practices

Many interviewees (n = 8, 66.7 %) described physical
activity in taught lessons as “becoming more the norm”
and routinely taught in modern teacher training. Incorporating PA was also described as representative of
engaging teaching practice by some participants (n = 4,
33.7 %), “If teachers aren’t doing that then they’re boring teachers”. There was evident variability in use of
physically active lessons, with teachers (n = 4, 33.7 %)
describing use of PA lessons according to perceived
group learning styles. “I think it just depends on the children”. PA breaks and lessons were mentioned by interviewees (n = 8, 66.7 %) as a de-stressing and focusing
technique for children: “it gives you both a bit of a break
as well and it just re-jigs their mind and gets them back
on task”.
Barriers of physically active Virtual Field Trips
(1) Time

All teachers described children as insufficiently active
during school hours due to a “packed curriculum” and
academic pressures. Movement was stated as often
restricted to break and lunchtimes due to academic pressures. For example, P.E. classes were mentioned by some
(n = 4, 33.3 %) as often removed in favour of other academic lessons: “PE as well is one of the lessons where
if you’ve got something else planned that you need to
do then PE is the one that goes”. One participant summarised this sentiment: “I think how much time do you
have? There’s so much pressure on what they’re learning
and the timetable’s so rammed so you can’t fit any more
in.” All but one interviewee (n = 11, 91.7 %) stressed that
future VFT intervention packages must provide readyto-use sessions: “anything like this needs to be easy to
implement that can be used straight away”. Many (n = 8,
66.7 %) also mentioned a need for clear guidance as to

Some interviewees (n = 7, 58.3 %) highlighted that VFTs
could receive different reactions from teachers depending on their ICT competencies. They reflected on the
attitudes of other colleagues towards interactive whiteboard use: “There’s some staff who rely so heavily on
technology… but there’s teachers who are just very old
school who don’t even want to use the interactive whiteboards”. This was stressed as a vital consideration to keep
in mind during school and teacher recruitment. However
no interviewed teachers felt that they themselves would
have difficulties using the technology.
A minority of teachers (n = 3, 25 %) queried the suitability of VFT technology to reduce sedentary behaviour:
“You could use electrical tools like this but you don’t
have to”. They explained how they saw technology itself
as a primary cause of child inactivity and that a nontechnological alternative may be more appropriate. For
example, “we’re using technology to solve a problem that
technology has caused”, suggests perception of a cyclical relationship between technology and activity in these
interviewees. Some teachers (n = 2, 16.7 %) described
how outside activity is valued over class-based movement in their schools. For example “Schools like mine
(would say) ‘Take them outside’”.
(3) Potential novelty factor

Some interviewees (n = 3, 25 %) identified a potential
limited “novelty” factor for the interactive maps and
media content in VFTs. Although all teaching staff had
not seen the Google Tour Builder used before, some were
wary it could become stale after a few lessons. For example: “think the novelty will be there with un-technological
children but for those that are used to technology, they’ll
be like ‘OK I get it’” Additionally, two teachers (n = 2,
16.7 %) reflected that schools find it difficult to keep up
with frequent evolutions in technology: “with technology, nothing impresses them. If anything we’re more
impressed because we are behind, children are ahead of
us”.
Facilitators of physically active Virtual Field Trips
(1) Flexibility of VFTs as teaching tool

All teachers provided a variety of creative ways that VFTs
could be used in their teaching. These ranged from “starters or plenaries’ and as brain breaks to increase children’s
attention in the morning or after lunch. Teachers also
enthusiastically provided a multitude of topics that VFTs
could cover. Common areas included geography and history based themes, such as “With Year 5… the Victorians,
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Africa, the Aztecs, water, Geography, Earth Sun and
Moon in Science, extreme Earth like tsunamis and lightning…”. Some teachers (n = 5, 41.7 %) also mentioned
the potential for ‘Maths’ or English-based sessions: “You
could also do a story map of a book.” One teacher (8.3 %)
also emphasised the potential for VFTs as physical education teaching tools: “this lends itself beautifully to PE
teaching… give me something on there that shows me
the correct technique… we learn together as we practice
it in class.”
Additionally, some (n = 5, 41.7 %) described physically
active VFTs as being “cross-curricular” in nature by linking physical activity to other topics: an important feature
in the new English National Curriculum [46]. A minority
(n = 3, 25 %) also mentioned the opportunity to add a
competitive element to VFTs: encouraging group-based
challenges to be more active. For example, “You could
have competition and a leader board that was topic-based
like with the fire (Great Fire of London): ‘who could run
away from the fire?’ or ‘Who can escape the plague quickest today?’
(2) VFTs for inclusive learning

A common theme throughout all teachers was the potential of VFTs as teaching tools to include all pupils in an
equal learning environment. The presence of both visual
and kinaesthetic elements in active VFTs was appealing
to many (n = 6, 50 %) who saw this as “encouraging all
types of learning styles to participate in lesson which is
really good”. Some teachers (n = 5, 41.7 %) also described
physically active VFTs as useful to manage behaviour in
pupils with attention disorders. Examples of conditions
included ADHD, autism, or “those that a general static
lesson doesn’t necessarily grasp their attention for long
enough”. Teachers reflected on their use of physical activity in lessons especially to cater for these populations:
“We do that all the time if any kid with SEN or ADHD,
we always have physical activity involved in their lessons
and that’s mainly for them!”
Pupil focus groups

Three focus groups were held, two with Year 4 pupils
(n = 12; 8–9 years old) and one with Year 5 pupils
(n = 6; 9–10 years old). Nine boys and nine girls
participated.
Experiences of school‑based physical activity

All pupils reflected on their enjoyment of school playtime, swimming and extra-curricular physical activity opportunities. They also provided memorable
experiences of lessons combining physical activity: “I
enjoy when we have Maths and sometimes we go outside
and we do activities… have to do charts of the activities.”
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Views on physically active Virtual Field Trips
(1) VFTs to share experiences with peers

All students commented on VFTs as an opportunity
to have “fun” with their peers. As seen in teacher interview, pupils also suggested the introduction of teams to
encourage physical activity competitiveness during the
sessions. It was also mentioned that alternation of these
teams would allow interaction socialisation with different pupils. For example, “You could have like a weekly
group and you could keep changing it round so you get
to socialise with other people… and just like try and also
get to know them while learning.” Three students (16.7 %)
mentioned how VFTs could be used to explore and share
countries of their heritage, “I would like to go back to my
home country… I’ve heard these really cool stories about
this really big volcano there and I would like to see it”.
(2) VFT novelty

Pupils indicated familiarity with Google Earth software
but described liking the novelty of using their bodies
during the lesson and to answer questions. “I liked it…
You could move around and use body movements to get
picked (to answer a question).” Pupils also discussed how
being active made them feel more immersed in the locations of the VFT: “you was like moving your arms, legs
and your stomach to actually feel like you’re actually
going to that country”.
(3) Exertion of VFT physical activity

Some children commented on feeling tired after the
demonstration VFT: “You really get tired as you start to
travel somewhere…” This may be expected given that this
teaching style is innately different to the sedentary style
they are used to.

Discussion
A range of evidence from qualitative interviews and
process evaluation work exists evaluating the efficacy of
school-based PA interventions. This study extended previous pilot work which trialled VFT technology and outcome measurements, by assessing teachers and pupils
perceptions towards physically active VFTs. Despite there
being little empirical evidence in the UK [20], teachers reported common use of physically active lessons in
their own practice. A range of factors facilitating VFT use
were identified. Teachers praised VFTs as inclusive learning tools due to their innate combination of kinaesthetic,
audio and visual elements. They also provided a broad
range of suggestions for potential VFT sessions, showing big scope for integration across the curriculum. Both
teachers and pupils identified a potential for active VFTs
to enable challenges between classmates: encouraging
pupils to compete and be more active in sessions. This
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desire for competitiveness in VFT sessions contradicts
previous research, finding increased overall PA enjoyment when rivalry is not involved [47].
Various important barriers were identified. Firstly, as
with previous school-based PA intervention research;
teachers saw a lack of teaching time as a potential barrier for VFT use [16, 17]. To maximise recruitment and
fidelity in future research, teacher training must stress
research showing increased PA in schools to not compromise academic achievement [15]. VFT interventions
must be presented and acceptable to multiple stakeholders such as the head-teacher, teachers, parents and governors [18] to maximise uptake and minimise disruption.
Secondly, although VFTs were described by the
researcher as ready-made sessions, some warned of potential resistance in teachers less confident in using technology. This may produce a biased sample as such teachers
may hence be less likely to participate in VFT interventions or less likely to complete them as intended. Full
training will be provided in future intervention work but
this may still be insufficient to encourage some teachers of
the merits of active VFTs. Some teachers also queried the
use of technology to improve sedentary behaviour, as they
described this as the result of children’s increasingly technological lives. It seems a cyclical relationship between
technology and activity is observed by these interviewees, which may again prevent VFTs being implemented.
These considerations of VFT use replicate the Technology
Acceptance Model [48, 49]. Under this model, teachers
that perceive VFT technology as useful, easy to use and
worthwhile will be more likely to use them. It will hence
be necessary in future work to maximise these perceptions in teachers by stressing the practical benefits of VFT
technology to teachers, such as its quick set-up time and
multi-modal functionality. Finally, teachers predicted a
potentially short novelty factor for VFTs. By integrating
a variety of media, locations and movements into future
VFT programmes, it is hoped that pupil’s perceived enjoyment and novelty will persist. Longitudinal VFT study will
assess if these perceptions of novelty remain during regular sessions and whether children become more attuned
to being active during VFT sessions.
Methodologies used have some limitations. Firstly,
there is mixed evidence for holding child focus groups
in school settings and using existing class relationships.
Pupils may have been positively prompted to answer to
the best of their ability as with typical teaching, or may
have conversely felt distracted by existing peer relationships or repressed by school expectations of adult-child
hierarchies [50]. Secondly, there are specific issues
within teacher methodology used. Interviews were held
in a variety of locations, as chosen by each participant
to maximise recruitment. As these were held during
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the school holidays, some were held in the interviewee’s home. This may have led to differences in perceived
trust or comfort in the interviewee, compared to more
neutral environments [51]. Also, the use of convenience sampling to gain teacher participants via personal
contacts and social media approaches may have biased
responses. Two teachers taught secondary school age
pupils to provide insight into teaching considerations for
this age-group, although no secondary aged pupils were
interviewed. Finally, teachers took part in a demonstration VFT session with the interviewer. However, use of a
VFT by teachers themselves in an actual lesson may have
prompted different responses. Future longitudinal intervention work will include a full process evaluation using
teacher and pupil data, to enable deep assessment of VFT
facilitators and barriers.

Conclusions
This study provides valuable insight into the perceptions
of teachers and pupils of physically active lessons generally, as well as novel Virtual Field Trips as active lessons.
Potential VFT barriers identified here will need to be
addressed in future longitudinal work during recruitment, training and intervention development. It is clear
from this study that although teachers and pupils are
receptive to physically activity lessons; the use of classroom technology for interventions must be made transparent and efficacious for maximal uptake.
Abbreviations
VFTs: Virtual Field Trips; PA: physical activity.
Author details
1
Department of Epidemiology and Public Health, University College London,
1‑19 Torrington Place, London WC1E 7HB, UK. 2 Department of Clinical,
Educational and Health Psychology, University College London, 26 Bedford
Way, London WC1H 0AP, UK. 3 Department of Information Studies, University
College London, Foster Court, London WC1E 6BT, UK. 4 Charles Perkins Centre,
University of Sydney, Sydney, Australia. 5 Exercise and Sport Sciences, Faculty
of Health Sciences, University of Sydney, Sydney, Australia.
Acknowledgements
The authors thank the teachers and pupils who took part in this study.
Funding
This work was supported by a UCL Crucible PhD Studentship of EN (Reference:
509180).
Competing interests
The authors declare that they have no competing interests.
Received: 17 August 2015 Accepted: 14 November 2015

References
1. Coombs N, Shelton N, Rowlands A, Stamatakis E. Children’s and adoles‑
cents’ sedentary behaviour in relation to socioeconomic position. J Epide‑
miol Community Health. 2013;67(10):868–74.

Norris et al. BMC Res Notes (2015) 8:719

2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.

Department of Health. Physical activity guidelines for children and young
people (5–18 years). London: Department of Health; 2011.
Payne S, Townsend N, Foster C. The physical activity profile of active
children in England. Int J Behav Nutr Phys Act. 2013;10(1):136.
Hillman CH, Erickson KI, Kramer AF. Be smart, exercise your heart: exercise
effects on brain and cognition. Nat Rev Neurosci. 2008;9(1):58–65.
Biddle SJ, Asare M. Physical activity and mental health in children and
adolescents: a review of reviews. Br J Sports Med. 2011;45:886–95.
Telama R. Tracking of physical activity from childhood to adulthood: a
review. Obes Facts. 2009;2(3):187–95.
Smith L, Gardner B, Hamer M. Childhood correlates of adult TV viewing
time: a 32-year follow-up of the 1970 British cohort study. J Epidemiol
Community Health. 2014;69(4):309–13.
Weiler R, Allardyce S, Whyte GP, Stamatakis E. Is the lack of physical activ‑
ity strategy for children complicit mass child neglect? Br J Sports Med.
2013;48:1010–3.
Dobbins M, Husson H, DeCorby K, LaRocca RL. School-based physi‑
cal activity programs for promoting physical activity and fitness in
children and adolescents aged 6–18. Cochrane Database Syst Rev.
2013;2:CD007651.
Hunter RF, de Silva D, Reynolds V, Bird W, Fox KR. International inter-school
competition to encourage children to walk to school: a mixed methods
feasibility study. BMC Res Notes. 2015;8(1):19.
Engelen L, Bundy AC, Naughton G, Simpson JM, Bauman A, Ragen J, et al.
Increasing physical activity in young primary school children-it’s child’s
play: a cluster randomised controlled trial. Prev Med. 2013;56(5):319–25.
Wood C, Hall K. Physical education or playtime: which is more effective at
promoting physical activity in primary school children? BMC Res Notes.
2015;8(1):1–5.
Jago R, Sebire S, Davies B, Wood L, Edwards M, Banfield K, et al. Ran‑
domised feasibility trial of a teaching assistant led extracurricular physical
activity intervention for 9 to 11 year olds: action 3:30. Int J Behav Nutr
Phys Act. 2014;11(1):114.
Centers for Disease Control and Prevention. The association between
school-based physical activity, including physical education, and
academic performance. Atlanta: U.S. Department of Health and Human
Services; 2010.
Ahamed Y, MacDonald H, Reed K, Naylor PJ, Liu-Ambrose T, McKay H.
School-based physical activity does not compromise children’s academic
performance. Med Sci Sports Exerc. 2007;39(2):371–6.
Huberty J, Dinkel D, Coleman J, Beighle A, Apenteng B. The role of
schools in children’s physical activity participation: staff perceptions.
Health Educ Res. 2012;27(6):986–95.
Naylor PJ, Nettlefold L, Race D, Hoy C, Ashe MC, Wharf Higgins J, et al.
Implementation of school based physical activity interventions: a system‑
atic review. Prev Med. 2015;72:95–115.
Fox KR, Cooper A, McKenna J. The school and the promotion of children’s
health-enhancing physical activity: perspectives from the United King‑
dom. J Teach Phys Educ. 2004;23:338–58.
Erwin H, Fedewa A, Beighle A, Ahn S. A quantitative review of physical
activity, health, and learning outcomes associated with classroom-based
physical activity interventions. J Appl Sch Psychol. 2012;28(1):14–36.
Norris E, Shelton N, Dunsmuir S, Duke-Williams O, Stamatakis E. Physi‑
cally active lessons as physical activity and educational interventions: a
systematic review of methods and results. Prev Med. 2015;72:116–25.
Donnelly JE, Greene JL, Gibson CA, Smith BK, Washburn RA, Sullivan
DK, et al. Physical activity across the curriculum (PAAC): a randomized
controlled trial to promote physical activity and diminish overweight and
obesity in elementary school children. Prev Med. 2009;49(4):336–41.
Kibbe DL, Hackett J, Hurley M, McFarland A, Schubert KG, Schultz A,
et al. Ten years of TAKE 10!: integrating physical activity with academic
concepts in elementary school classrooms. Prev Med. 2011;52:S43–50.
Tomporowski PD, Lambourne K, Okumura. Physical activity interventions
and children’s mental function: an introduction and overview. Prev Med.
2011;52(Suppl 1):S3–9.
Webster CA, Russ L, Vazou S, Goh TL, Erwin H. Integrating movement
in academic classrooms: understanding, applying and advancing the
knowledge base. Obes Rev. 2015;16(8):691–701.
Todd C, Christian D, Davies H, Rance J, Stratton G, Rapport F, et al.
Headteachers’ prior beliefs on child health and their engagement in

Page 7 of 7

26.
27.

28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

school based health interventions: a qualitative study. BMC Res Notes.
2015;8(1):161.
McMullen J, Kulinna P, Cothran D. Physical activity opportunities during
the school day: classroom teachers’ perceptions of using activity breaks in
the classroom. J Teach Phys Educ. 2014;33(4):511–27.
Griffin TL, Clarke JL, Lancashire ER, Pallan MJ, Passmore S, Adab P. Teacher
experiences of delivering an obesity prevention programme (The WAVES
study intervention) in a primary school setting. Health Educ J. 2014.
doi:10.1177/0017896914556907.
Clarke J, Fletcher B, Lancashire E, Pallan M, Adab P. The views of stakehold‑
ers on the role of the primary school in preventing childhood obesity: a
qualitative systematic review. Obes Rev. 2013;14(12):975–88.
Eather N, Morgan PJ, Lubans DR. Social support from teachers mediates
physical activity behavior change in children participating in the Fit-4Fun intervention. Int J Behav Nutr Phys Act. 2013;10:68.
Dishman RK, Motl RW, Saunders R, Felton G, Ward DS, Dowda M, et al.
Enjoyment mediates effects of a school-based physical-activity interven‑
tion. Med Sci Sports Exerc. 2005;37(3):478–87.
Baranowski T, Jago R. Understanding the mechanisms of change in chil‑
dren’s physical activity programs. Exerc Sport Sci Rev. 2005;33(4):163–8.
Howie EK, Brewer A, Brown WH, Pfeiffer KA, Saunders RP, Pate RR. The
3-year evolution of a preschool physical activity intervention through
a collaborative partnership between research interventionists and pre‑
school teachers. Health Educ Res. 2014;29(3):491–502.
Spicer JI, Stratford J. Student perceptions of a virtual field trip to replace a
real field trip. J Comp Assist Lear. 2001;17(4):345–54.
Tuthill G, Klemm EB. Virtual Field Trips: alternatives to actual Field Trips. Int
J Instru Media. 2002;29(4):453–67.
Norris E, Shelton N, Dunsmuir S, Duke-Williams O, Stamatakis E. Virtual
Field Trips as physically active lessons for primary-school children: a pilot
study. BMC Pub Health. 2015;15:366.
Consulting Futuresource. Interactive displays quarterly insight: State of
the Market report, Quarter 1. London: Futuresource Consulting; 2010.
O’Cathain A, Thomas KJ, Drabble SJ, Rudolph A, Hewison J. What can
qualitative research do for randomised controlled trials? A systematic
mapping review. BMJ Open. 2013. doi:10.1136/bmjopen-2013-002889.
Medical Research Council. Developing and evaluating complex interven‑
tions: new guidance. London: Medical Research Council; 2013.
Gibson JE. Interviews and focus groups with children: methods
that match children’s developing competencies. J Fam Theory Rev.
2012;4(2):148–59.
Hennessy E, Heary C. Exploring children’s views through focus groups.
In: Greene S, Hogan D, editors. Researching children’s experience:
approaches and methods. New York: SAGE; 2005. p. 236–52.
Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int
Journal Qual Health Care. 2007;19(6):349–57.
Baker SE, Edwards R. How many qualitative interviews is enough? Expert
voices and early career reflections on sampling and cases in qualitative
research. Southampton: National Centre for Research Methods; 2012.
Google. Google Tour Builder. https://tourbuilder.withgoogle.com. 2014.
Vaismoradi M, Turunen H, Bondas T. Content analysis and thematic
analysis: implications for conducting a qualitative descriptive study. Nurs
Health Sci. 2013;15(3):398–405.
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psych.
2006;3(2):77–101.
Department for Education. The National Curriculum in England: frame‑
work document. London: Department for Education; 2013.
Allender S, Cowburn G, Foster C. Understanding participation in sport
and physical activity among children and adults: a review of qualitative
studies. Health Educ Res. 2006;21(6):826–35.
Davis FD. Perceived usefulness, perceived ease of use, and user accept‑
ance of information technology. MIS Quart. 1989;13:319–40.
Venkatesh V, Bala H. Technology acceptance model three and a research
agenda on interventions. Decision Sci. 2008;39(2):273–315.
Gibson F. Conducting focus groups with children and young people:
strategies for success. J Res Nurs. 2007;12(5):473–83.
Borbasi S, Gassner L-A, Dunn S, Chapman Y, Read K. Perceptions of
the researcher: in-depth interviewing in the home. Contemp Nurse.
2002;14(1):24–37.

