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Abstract

This is an empirical study of teacher experiences with school learAE8s/€ars) engaging in cross-curricular
environmental science during the COVID-19 pandemic. The study focuses on #FieldworkLive, a programmg of live-
streamed outdoor science lessons produced by the Field Studies Council and Encounter Edu during the U
lockdown (Apri May 2020). The experiences of approximately 377,000 teachers and students from 32 coyntries
were captured using an online survey and direct staff consultation. This delivery method allowed us to readh
untapped audiences and to provide learners with a virtual fieldwork experience during the constraints of logkdown.
Teachers were highly positive about the technology-enhanced learning which provided them with novel
perspectives and approaches for the classroom. We propose a model for the affordances provided by this felivery
approach based on the Technological Pedagogical Content Knowledge framework. The Field Studies Council has
developed a flexible package of multimedia resources for secondary schools as a route to enriching outdogr
experience and learning despite the constraints imposed by the pandemic.

Keywords: Geography education, Outdoor learning, COVID-19, Fieldwork, Science education, Technological
pedagogical content knowledge (TPCK)

Introduction Transitioning from outdoor to virtual

The Field Studies Council (FSC) is a UK environmentalLike many educational institutions, the COVID-19 pan-
education charity and a leading provider of science,demic and lockdown constraints required the FSC to make
geography, and cross-curricular learning outside thea rapid transition from a predominantlyin-persori com-
classroom (FSC2020Q Prior to the pandemic, up to 3000 munication mode to an online one (Engelbrecht et al,,
schools visited its 27 learning locations each year, in-2020 but with the additional challenge of being an outdoor
cluding 25% of all A level (1618 years) biology students education provider. FSC has supported teachers during the
in the UK. FSGs teaching and learning focuses on the pandemic with a range of synchronous and asynchronous
topics in UK science and geography curricula pertainingdigital courses (Figl), but this study will focus on #Field-

to the outdoor environment, for example the biotic and workLive, a comprehensive package of 10 live-streamed les-
abiotic components in an ecosystem. FSCethos is sons (hereafter calledlive lesson§ and accompanying
based on an interdisciplinary approach that encompassesesources, which took place in outdoor locations during
affective and embodied learning as well as progress ifpril — May 2020 (Fig2). #FieldworkLive targeted -718-

the cognitive domain. This paper looks at the impacts of year-olds and had three pedagogic aims: (1) to enhance sci-
the FSCs digital learning programme during the entific and geographic knowledge, (2) to develop critical
pandemic. thinking skills, and (3) to inspire learners about related ca-
reers and environmental steardship. The programme was
designed and delivered by F&Qutors and other staff, with
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Fig. 1 Overview of FS&digital school provision during the COVID-19 pandemic

was accessed by an estimated 377,000 teachers and studeRtsdagogic framework
from 3089 schools and 32 countries (Encounter EQ02Q. The aim of #FieldworkLive was to provide a participa-
More than 15,000 learners accessed the videos on théory online learning opportunity that promoted learnefs
FSCs YouTube channel after the live evenhitps:// engagement with nature during the school closures and
www.youtube.com/user/FieldStudiesCoungil and the lockdown restrictions. Maintaining a focus on pedagogy
benefits of employing both synchronous and asynchron-not technology has been found to be crucial in the
ous modes in computer-mediated communication are successful adoption of digital technologies (Burden &
discussed elsewhere (for example, Johns2008). Atkinson, 2007 Shinneman et al.202Q Welsh et al.,
A key strength of the technology-embedded format 2013. To ensure ease of adoption, digital pedagogic
employed was that it did not require teachers to frameworks underpinned the 3-step digital delivery for-
have technical expertise or specialist equipmentmat (Fig.2).
which are known to be key barriers to digital adop- Drawing upon Puentedurs (200§ four-step SAMR
tion (Bingimlas, 2009 Wang et al., 2014. In model for digital technology adoption, #FieldworkLive
addition, the delivery mode did not require the did not simply aim to enhance existing fieldwork by sub-
remote-working students to have technical expertisestituting the mode of delivery to a digital format, but ra-
since, contrary to popular assumptions, young peoplether to modify fieldwork learning opportunities and
have limited digital skills (Bolafios & Salina®021, tasks to transform the fieldwork experience. For ex-
Wang et al.,2014). The project also served to pro- ample, #FieldworkLive enabled students to collect local
vide teachers with digital teaching support and anfield data using the ESRI app Survey 123 on their
opportunity for collaboration, at a time when it was phones, to upload the data to the national dataset and
most needed (Engelbrecht et a020. examine these multi-site maps using ArcGIS. Students
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Fig. 2 Typical delivery format for the #FieldworkLive sessions
(Live lessons can be viewed by visiting the #FieldworkLive playl
the FSC YouTube channel)

One of the criticisms of the SAMR model is its focus
on technological tools, processes, and final product,
without an assessment of the pedagogical aspects
(Hamilton et al., 2016. For this reason, the production
team used Koehler and Mishfa (2005 Technological
Pedagogical Content Knowledge (TPCK) framework for
the development of the #FieldworkLive pedagogical
focus and content. The TPCK framework, which built
on Gudmundsdottir and Shulmats (1987 Pedagogic
Content Knowledge framework, sought to explain how
the three areas of knowledge interact and could be ap-
plied to the effective integration of technology in learn-
ing. In #FieldworkLive, the aim was to use the TPCK
principles to create a quality programme with high rele-
vance and value to teachers.

Producers shared the potential connections and affor-
dances between and among content, pedagogy, and tech-
nology with the target audience through théteacher
guidancé documents that supported the live lessons. A
list of curricular-linked learning objectives and outcomes
were developed for each lesson, an integral part of the
instructional design process (Hamilton et aR016. The
guidance included lesson plans, preparatory resources,
worked examples and exemplar answers. Teachers were
referred to further subject reading and student re-
sources. Technical guidance on using the live lessons
with remote classes was included and troubleshooting
support was provided to teachers via email and social
media. Teacher webinars were scheduled after the live
lessons, as a method of facilitating learneummderstand-
ing further through extension activities and as an oppor-
tunity for networking, sharing and collaboration. 311
teachers attended 37 free CPibllow-up’ webinars (En-
counter Edu,2020. The low numbers (compared to live
lessons) could reflect the constraints on the time avail-
able for teacher CPD during the pandemic. Teachers
were also referred to resources as part of Encounter
Edu's professional development provisiorm{tps://
encounteredu.com/cpil

Educators often focus on the benefits of fieldwork for
developing technical or subject-specific skills develop-
ment but, as an inherently social activity, fieldwork also
contributes substantially to learnetrsnterpersonal skills
(Boyle et al.,2007). Virtual fieldwork experiences can
also be designed to promote social learning (for example,
Atchison et al.,2019, based on the social constructivist
model of collaborative meaning making (Moreillon,

05013. The production team used‘shout-outs, live

guestion-and-answer sessions and dialogue on social
media channels via the projesst hashtag to develop the

regularly used the Survey 123 app during FSC fieldearner community for #FieldworkLive (Fig3). Sustain-
courses before the pandemic but did not have the op-ing the learner community was a challenge throughout
portunity to explore their data in the context of a na- #FieldworkLive, due to the high registration/attendance

tional primary dataset.

numbers, coupled with low staffing numbers. Also, at
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Fig. 3 Examples of video content, student work and Tweets shared via #FieldworkLive

the point of delivery (April/May 2020) it can be assumed deliver elements of learning that are not dependent on in-
that this mode of learning and interaction was novel to person instruction in the outdoor environment. It allows
the learner, who had limited experience of navigatinglearners to practise data collection techniques, both virtu-
digital communication and broadcast tools in a home ally and in local outdoor environments. Finally, technology
environment. Learners need sufficient time and oppor- enhanced learning is shown to be effective for developing
tunities to become confident using digital communica- students specialist and transferrable skills.
tion media, to ensure that these media serve to develop
a learner community, instead of just acting as a distrac-Research objectives
tion (Pizzi, 2014). A key strength of this study is that it focuses on teacher
The use of preparatory digital resources prior to instruc- perceptions and course structure, as opposed to learner
tion is a well-known approach in théflipped classroorh engagement, in contrast to many digital learning studies
model (Enfield,2013 and is becoming increasingly im- (Martin et al., 2020. The study investigates course de-
portant in outdoor environmental science (for example, sign, development, and instructional characteristics. The
Remmen & Frgyland2015. Technology enhanced learn- target audience for the course was school learners,
ing brings various well-documented benefits to fieldwork whereas most studies focus on university students (ibid.).
(Fletcher et al.,2007 Maskall et al.,2007 Cotton & Our research questions were:
Cotton, 2009 Welsh et al.2013. First, it enables learners
to familiarise themselves with field locations and condi- (1) What were the successful and unsuccessful aspects
tions, thus reducing the novelty associated with the field- of the technology-embedded teaching and learning,
work environment and avoiding‘cognitive overload in as perceived by the instructors and participating
learners. Technology enhanced learning can be used to teachers? What were teachers’ attitudes to the
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the experience as accessible and user-friendly. #Fieldsf the live broadcasts was their ability to engage new au-

workLive's reliance on familiar technology provided high diences, by providing an engaging and accessible intro-

usability, a crucial element for technology-embeddedduction to relevant topics and techniques. Participation

learning, since both teachers and young people aren #FieldworkLive was shown to contribute to teachérs

known to have limited digital skills (Bingimlas2009 technological pedagogical content knowledge and peda-

Bolafios & Salinas202], Wang et al.,2014. Gewin gogical content knowledge. These findings contribute to

(2020 emphasised the importance of not relying on live the development of the TPCK framework by providing a

conferencing as a sole delivery medium due to the riskpractical example of its application in science and geog-

of unforeseen technical problems. raphy education. Video-based instruction was a valuable
Some teachers felt that the logistical guidance andmedium for learning topics and technigues, when ac-

support for teachers could have been improved or werecompanied by written instruction and student tasks.

unhappy with the pace of delivery or level of content. A Video instruction presented challenges for learner en-

significant minority of teacher experienced technical gagement, highlighting the importance of training facili-

problems that prevented them from participating (or tators in the use of digital tools and approaches that

participating fully) in #FieldworkLive. These experiencesincrease interactivity with learners.

could have impacted negatively on attitudes to technol- FSC, like many organisations, underwent a digital

ogy enhanced learning, which is considered risky or un-transformation during the pandemic, with a rapid devel-

reliable by some educational practitioners (Welsh et al.,opment in staff skills and expertise, as well as a

2013. Organiser interview data indicated that most programme that reached a large, diverse audience. As a

technical faults could be overcome in the future, with result, FSC is broadening to a blended learning delivery

additional investment and planning. mode, with associated pedagogic and inclusivity benefits.
This study has provided a reasonable picture of the at-

tributes of the technology enhanced learning emp|0yed5upplementary Information

(research questions 1 and 2) but only a partial under-The online version contains supplementary material availahtépat/doi.

standing of teaches attitudes and the advantages of the 0r9/10.1186/543031-022-00047-0

technologies that we should continue to use (research———— - .

question 3). A key limitation of this study was the brev- | £3%46rc e ¥ Tomle 51 Quesiors br e eecrer sukane

ity of the teacher evaluation, which could have been deq organiser discussion groufable S4.Analysis of organiser questionnaife

signed to capture a more extensive picture of teacHerg data.Table S5.Analysis of organiser questionnaire data (SE = Provided

attitudes and perceptions (through the inclusion of video | Significant statement or example suggesting agreement, NR = Did ngt

. . R . indicate agreement or dissent (i.e., nonresponse).

interviews, for example). The constraint on time for ad-

equately piloting the teacher survey meant the questions crowled

COUl_d hOt be refined bas_ed on the_ dominant themes in aC\ZtI:]?r\:\;EkS?gnsegf? at the Field Studies Council and Encounter Edu, as well

preliminary dataset, which explains the low frequency as the teachers that participated in the study.

for many of the emergent themes. The lack of an in-

ternal review immediately after the programme delivery, Authors’ contributions

: ; BCS: designed the methodology, led on data analysis, producédalfid.
and lack of student evaluatlon’ were also missed Opporthe first draft of the introduction, method, results, and discussion; rewriting

tunities to gain deeper insights into the mechanisms of ang editing of subsequent drafts. IM: produced Higé.second assessor in
blended learning. Like the programmes themselvesthe data analysis, produced the first draft of the pedagogic framework and
monitoring and evaluation instruments had to be de- written revisions for all other drafts. JD: JD provided the intellectual input,

X i K . approved the protocols to be followed in the study and produced written
signed and delivered in haste, due to the unusual Cir-reyisions for all drafts. All authors read and approved the final manuscript.
cumstances of the pandemic. Another limitation of the
data collection was that the group interview with orga- Funding _

nisers tended to drift to a discussion of the general ad_There were no funding sources for the research reported.
vantages of digital technologies for outdoor learning, . i

h h . .. f h hnoloai dAvallablllty of data and materials

rat _er than mamtamm_g a tocus on the technologies Ll"se The datasets used and analysed during the current study are available from
during COVID-19. This outcome demonstrates the im- the corresponding author on reasonable request.
portance of concise questioning and strong facilitation )
during such sessions. Declarations

. Ethics approval and consent to participate
Conclusions Research was undertaken based on BERI§ Guidelines for Educational

This study provided novel insights about the role of live Research and participants provided consent for data to be used by the

b d d vid b di . . icul . organization. Pseudonymised personal data is used throughout the study. All
roadcasts and video-based instruction in curricular sci- original data was processed and stored and disposed of in accordance with

ence, geography and outdoor learning. A key affordancehe UK General Data Protection Regulations (GDPR).
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