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The COVID-19 pandemic brought about rapid, transformational change to pedagogic practice on a global scale.
During this time, educators across all levels needed to significantly broaden and upskill their digital skills and
competence to instantaneously turn face-2-face content into remote, online provision, particularly during periods
of national lockdown. Whilst there was significant e-content available in some subject domains, there were
limited e-resources available to those working within the criminal justice sector. The #RemoteForensicCSI
network was established in attempts to fill this gap and support both practitioner and learner transition within
further and higher education and industry.

This article evaluates the value and impact that the #RemoteForensicCSI initiative had on the personal
development of network participants, their peers and learners, whilst considering, reflecting on and recom-

mending how remote delivery may influence the future of teaching, training and learning within education and
the wider criminal justice sector.

1. Introduction

The COVID-19 virus was declared a pandemic by the World Health
Organization in March 2020 [1]. The pandemic severely disrupted all
aspects of society, especially the education system. Schools, College and
University campuses were closed for extended periods to minimise
transmission of the virus [2]. However, almost all providers continued to
educate students during this time, resulting in a rapid, transformational
change as they transitioned from face-to-face to online delivery [3-5].

The rapid transition presented a challenge to educators who were
required to significantly upskill their digital literacy, whilst remodelling
their face-to-face content and approaches to online delivery. Whilst
there was significant e-content already available within some legal and
traditional scientific domains through commercial platforms like Labster
[6,7] and Learning Science [8,9], there were limited existing resources
specifically for forensic contexts. As a result, educators working in
higher education (HE), further education (FE) and the criminal justice
sector needed to reconsider, innovate, design and implement new ap-
proaches for learners to develop their subject specific theoretical and
practical skills. Identifying this need and realising that the delivery
mode of education and training was unlikely to change in the immediate
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future, the authors established the #RemoteForensicCSI network as a
mechanism to support educators across the sector both nationally and
internationally.

The aim of the network was to share and discuss new ideas, in-
novations, best practice, resources and experiences of remote (syn-
chronous and asynchronous) teaching, training and learning through
free-to-access monthly e-seminars (subsequently referred to as semi-
nars). At the time of this study (May 2021), the membership comprised
of 166 individuals working in FE and HE institutions and the wider
criminal justice sector, residing in 13 countries across 5 continents,
although predominantly based in the United Kingdom (UK). Seminars
were shared publicly on social media with recorded presentations hos-
ted openly on YouTube [10] reaching 1,390 views, and associated open-
access resources accessible through the Lecturemotely website [11]
reaching 15,300 views.

This article evaluates and reflects on the impact that the #Remote-
ForensicCSI initiative has had on the personal development of network
participants, their peers and learners, whilst considering, and recom-
mending how remote delivery may influence the future of teaching,
training and learning within education and the wider criminal justice
sector.
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2. Method

This study was approved by the Staffordshire University Institutional
ethics committee. Data was collected electronically using three research
methods: 1) participant questionnaire, 2) social media analysis and 3)
network facilitator case studies.

2.1. Participant questionnaire

The questionnaire (Supplementary Material 1) was designed using
Qualtrics software (version May 2021) [12] to remotely gather anony-
mised data on the perceptions and experiences of #RemoteForensicCSI
participants. The questionnaire asked participants to self-report and
evaluate the resources, initiatives, ideas and pedagogic approaches
shared through the network. Social media platforms including Twitter,
LinkedIn and Facebook, were used for dissemination as well as an-
nouncements during two synchronous #RemoteForensicCSI seminars
between April and June 2021. Announcements were also shared on re-
cordings hosted on Lecturemotely [11] and YouTube [10].

Open comments within the cleaned dataset were manually coded
and thematically analysed in Microsoft Excel v1910 using a grounded
theory approach [13] by the first author and validated independently by
the co-authors. Where responses were quantitative, descriptive statistics
were calculated with Spearman’s rank p correlation performed when
relevant due to use of ordinal, paired and monotonic data which was not
typically normally distributed and exhibited some outliers [14], using
IBM SPSS v27. Qualtrics (version August 2021), SPSS and wordclouds.
co.uk were also used to visually present the data.

2.2. Social media analysis

Qualitative feedback was sourced from publicly available posts on
three social media platforms LinkedIn, Twitter and Facebook. These
platforms were searched using the keywords “RemoteForensicCSI” and
“RemoteForensiCSI” to identify any additional comments, mentions
and/or responses to gauge independent, unsolicited public perception
on the #RemoteForensicCSI initiative. The authors checked that all
participants were over 18 and any such statements were subsequently
anonymised for storage and analysis during this research.

2.3. Network facilitator case studies

Each network facilitator wrote an independent unstructured case
study (457, 509 and 712 words in length) to summarise and reflect on
their personal experiences of initiating, hosting and actively engaging
with the network. Case studies were subsequently coded in Microsoft
Word v1910 and thematically analysed by the first author. Independent
validation was conducted by the co-authors. Facilitators’ perspectives
and themes where then compared to those generated by the study par-
ticipants. When writing the case studies informal communications about
the network received via email and direct messages were considered to
try to validate or refute any potential biases and negate any emotional
attachment to the initiative.

3. Results and discussion

The findings for all three methodological approaches are interlinked
and presented in this section through six overarching areas; engagement
with (Section 3.2), evaluation of (Section 3.3), continuous professional
development (CPD, Section 3.4) and digital skills (Section 3.5) devel-
oped through, and the application of (ection 3.6) #RemoteForensicCSIL.

3.1. Survey response demographics

In total, 38 responses were received, two contained no data, one only
provided consent, and three did not reach question (Q) 10. As a result,
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these six responses were cleaned from the dataset and were not included
in any subsequent data analysis. The 32 remaining participants all
provided consent to contribute to the research and were 18 or over. Of
these 32, 23 reached the end of the questionnaire (Q28/29), four
answered up to Q11 and five recorded a partial response with their last
answered question being Q15 (3), 17 (1) or 19 (1).

Respondents were primarily based in the UK (22), with two from
Belgium and eight who did not disclose their geographic location. The
majority were primarily employed by HEI (H; 22), although some were
employed by FEI (F; 3), forensic science providers (S; 3), police or law
enforcement agencies (P; 2) and other business-related organisations (O;
2).

Of the 166 named individuals (excluding the authors) in the mem-
bership list at the time of this survey, 61% were known to work in HE
(47%) or FE (14%), 15% were criminal justice practitioners, 7% students
or doctoral researchers, 4% other and 2% working in professional
bodies. The remaining 11% were unknown. Based on this membership
list, a survey return rate of 19% was achieved. However, appreciating
that the #RemoteForensicCSI network is comprised of open access re-
sources, the exact number of individuals who are aware of #Remote-
ForensicCSI or have accessed materials is unknown. It is likely that this
low response rate was a result of members not being directly emailed to
invite them to participate in the research. As a result, the authors are
aware that the evaluation in this article may not accurately reflect the
view of all members or participants and therefore, these aspects will be
critically considered within the discussions (Sections 3.2).

3.2. Engagement with #RemoteForensicCSI

Most participants became aware of #RemoteForensicCSI network
through social media platforms (18; 14 Twitter and 4 LinkedIn) with a
quarter (8) hearing directly from a facilitator. A further four learnt about
the network from a colleague, and one through the Lecturemotely
website [11]. This supports existing research on the importance of using
social media to share and raise awareness of professional CPD oppor-
tunities [15-17]. However, reliance on specific platforms and social
media more generally are potential barriers to awareness of and access
to the network [18]. The lower engagement in the network by FE
practitioners for example, is an indication of the challenges of profes-
sional social media profiles in this sector [19] or local social media
policies [20]. The authors were cognisant of these barriers and targeted
specific FE Forensic Facebook groups to promote the network, although
a greater variety of outreach mechanisms could be adopted in the future
to increase awareness and engagement within underrepresented groups.
Authors were also aware of accessibility issues, preferences and avail-
abilities of different audiences, so seminars were scheduled at variable
times during the working day. Typically, attendee numbers halved when
seminars were held during core teaching times (term-time between 9am
and 3 pm), most likely due to the higher proportion of FE and HE
attendees.

After the initial access there was frequent engagement with the
network from more than half (20) of the participants (Fig. 1) and
through a variety of mechanisms (Fig. 2). Spearman’s p (two-tailed)
correlations suggested a statistically significant relationship (ry(32) =
0.493, p = 0.004, o = 0.01) albeit a low-moderate positive correlation
[21] between the number and diversity of engagements. Whilst it is
impossible to gauge the order of participants’ engagement or the extent
of interaction from questionnaire data, the type and range of engage-
ment suggests that respondents were more likely to be active learners
and participants in the network rather than passive lurkers [22]. This
would also further support the positive evaluation and overall view of
the network [22] as discussed in Section 3.2.

3.3. Evaluation of #RemoteForensicCSI

Participants expressed strong positive feedback on the overall value
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Fig. 1. Number of synchronous or asynchronous seminars that questionnaire respondents engaged with (Q10).
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Fig. 2. Diversity of #RemoteForensicCSI engagement by the 32
spondents (Q9).

re-

and effectiveness of the #RemoteForensicCSI network through inde-
pendent questionnaire responses, public social media posts and personal
email communications received by the co-founders/facilitators. Specif-
ically, within questionnaire responses #RemoteForensicCSI was re-
ported as being informative (6), innovative (5) and engaging (4),
providing an accessible mechanism (6) for their personal and/or pro-
fessional development (Fig. 3).

Participants overwhelmingly thought that #RemoteForensicCSI
seminars, and its associated community provided real support to them
during the COVID-19 pandemic:

“I am so glad to be involved with something that encourages innovative
thinking and good practice focused on forensic science” [H20]

“This is a valuable resource that brings together forensic academic in-
stitutions and practitioners” [S1]

“You have created a shared community of practice, which has been a
reassurance during a time of isolation and separation. Thank you” [H15]
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Fig. 3. Word cloud (generated using www.wordclouds.co.uk) indicating the
most frequent words used by participants in describing the #RemoteFor-
ensicCSI network. The larger the word, the more frequently that word appeared
in Q15 responses (maximum frequency 6 and minimum frequency 1).

with two openly commenting (Q29) they would like to see the
initiative continue (further discussed in Section 3.4);

“I would love for the network to continue as there’s a real gap in terms of
sharing forensic teaching etc (everything is primarily focused on
research)” [H9].

Similar points also emerged within the case studies with authors and
respondents highlighting how the network had enabled them to connect
with other professionals in the sector that they were previously unaware
of:

“I have connected with people I wouldn’t have crossed paths with and I
think it’s so useful for forensic academics and practitioners to have a
platform like this.” [H20]

The feedback received is reflective of the participant-led approach
employed in shaping #RemoteForensicCSI network, the levels of
participant engagement (Section 3.2), its status as an online learning
community [23] and the opportunities it created for their CPD (Section
3.3). The natural evolution of the network has seemingly created a
rhizomatic learning environment; the strong social context (online
provision), has enabled participants to learn with and from each other as
producers, creating resources in a holistic and altruistic manner [24].
This flexibility allows the learning opportunity to be shaped by the ed-
ucators for particular student’s/trainee’s needs. In
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#RemoteForensicCSI, rhizomatic learning is intertwined with a con-
nectivism approach, learning within an (initially enforced) digital
environment through social networking, online communities and
embracing technology [25]. Both rhizomatic theory and connectivism
celebrate the benefit of peer support within a community, and this
theme was clearly identified by #RemoteForensicCSI facilitators and
participants [26].

The themes emerging from the facilitators’ reflective case studies
further echoed this feedback, albeit that their personal involvement in
establishing the network and evaluating the initiative could be consid-
ered potentially biasing [27]. If this evaluation had in fact resulted in
neutral or negative responses the authors would be proposing to dis-
continue the network rather than consider how to evolve and expand the
initiative (Section 4).

Analysis of posts on social media platforms also informed our eval-
uation of #RemoteForensicCSI. Overall, 38 individuals (excluding the
authors) were responsible for posting 114 comments regarding their
views of and experience with #RemoteForensicCSI seminars and/or the
network on Twitter (63), LinkedIn (37) and Facebook (14) indicating
repeat engagement and by these participants. Like with our question-
naire responses, most individuals were based in HE (28), with smaller
numbers of criminal justice practitioners (5), those working within FEI
(2) or in organisations that supplied technological solutions (3).

Only positive viewpoints were publicly reported through social
media and the themes from these comments echoed those obtained
through the questionnaire. Whilst one may believe that those experi-
encing customer dissatisfaction are more likely to post negative com-
ments on social media, consumer surveys undertaken by the Sitel Group
[28] over recent years suggest the opposite. As a result, our findings may
be positively biased as we may not have been able to appropriately
capture views of a neutral or more negative nature. General comments
posted by the #RemoteForensicCSI community included:

“Fantastic exchange of ideas from all over the globe” [M1, Twitter,
2020]

... always good to maintain contact with colleagues and share good
practice during these challenging times” [M2, Linked In, 2021]
“great to see the strengthening of the forensic teaching community”
[M3, Twitter, 2020].

There was also correlation in the timeliness of the comments being
posted alongside their live participation in seminars, thereby suggesting
that participants are acknowledging their attendance post-event and
actively sharing the network with other platform users (Section 3.2).

It must be recognised that the number of individuals posting on so-
cial media may also be the same individuals as those who responded to
our questionnaire (Section 3.1) and therefore could be repeated rather
than additional views. Unfortunately, we were unable to capture the
views of those accessing the post-event recordings and resources online,
which given the extensive numbers (15,300 Lecturemotely views), could
provide a viable data source for future evaluation. However, in our
opinion, this research has demonstrated the need for and potential value
of such a network (Sections 3.4 to 3.6) due to the level of engagement
demonstrated by these respondents (Section 3.2).

3.4. CPD through #RemoteForensicCSI

When COVID-19 restrictions came into force, educators sort exper-
tise in the sector that would support their developmental requirements.
Participants (19) used a combination of internal (5) and/or externally
(9) hosted events for their CPD. Primarily these were in the form of
webinars and other e-events, for example those offered by professional
bodies such as the Chartered Society of Forensic Sciences (5), Royal
Society of Chemistry (2) and Royal Society of Biology (1), and tech-
nology companies such as Foster + Freeman (2) and West Technology
Forensics (2). Only two respondents indicated they used other internet-
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based resources, such as YouTube videos (1), suggesting that partici-
pants preferred bespoke, contemporary events. Two respondents also
gained CPD through the teaching-related qualifications on which they
were enrolled. The value of CPD is unquestionable, but there is also
recognition that the current cyclical model of (often) annual events with
their associated costs and professional membership requirements prior
to access pose potential barriers, limiting CPD timeliness, effectiveness
and accessibility.

Existing CPD opportunities at the time when #RemoteForensicCSI
was initiated were therefore insufficient in supporting discipline prac-
titioners who were struggling with the best ways of delivering their
high-quality learning and teaching in this new and volatile environment.
The greatest areas of concern were mapped to the three core elements
that underpin educational and training programmes in the sector; crime
scene analysis, forensic laboratories, and court room practice. Partici-
pants felt delivering crime scenes (11) and laboratory (11) classes were
of greatest concern, with three indicating concern across more than one
strand (Fig. 4). This finding is indicative as learners’ practical skills
development in these two areas were predominantly taught face-to-face
prior to the COVID-19 pandemic and typically occupy large proportions
of the curricula. Using specialist equipment, and the development of
psychomotor and technical skills are principal reasons for this rationale
[29]. However, other authors also show that traditional face-to-face
practicals can restrict critical thinking [30,31] and this highlights the
need for diverse pedagogies within the curricula.

Participants typically rated the network higher (8.7 + 0.9) than other
CPD events (7.0 + 1.44) providing 33 different justifications (codes) for
their score (Q14), although it is acknowledged there may be a positive
reporting bias in those who elected to respond to complete the ques-
tionnaire. There was strong focus on the role of the network as an
informal form of CPD and when CPD-related codes were grouped, five
themes emerged: personal CPD outcomes (15), network design (11),
speaker attributes (10), resource accessibility (6) and sector impact (1).
The most frequent codes mentioned subject relevance (9), ease of
accessibility (6) with provision of on-demand recordings (5), the value
of seminars (5) with shared ideas (4), and the opportunity to bring ed-
ucators and practitioners together to create a community of practice (4)
as drivers for its importance as a CPD tool. For example:

“Excellent organisation and instructions on how to access the webinars
and materials makes it very easy to access. Recordings ready quickly and

Fig. 4. Hot spot visualisation demonstrating the strand (crime scene, labora-
tories or court room) participants felt was their biggest area of concern when
considering the move to online or remote teaching/training (Q15).
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easy to use. Eagerness by contributors to share teaching materials. Rele-
vance of topics. Simple straightforward cheap experiments which I can
adapt.” [H3]

The flexibility in location (how accessed) and scheduling (when
accessed), together with the opportunities for collaborating, exper-
imenting and reflection are key benefits of informal CPD [32] and online
learning communities [23]. This offers participants a contemporary
vocational experience where they can translate experiences from a
digital learning environment to their own virtual and face-to-face edu-
cation activities [33].

“I found this a comfortable and encouraging place to share ideas and ask
questions. All of the hosts are so lovely and accommodating and put me at
ease when I presented ...” [H20]

“Other [CPD] activities have been good for more general learning, but not
all have the forensic context that would make them directly applicable”
[H4].

In addition, Binmohsen and Abrahams [34] evidenced online CPD to
be as effective as face-to-face as a delivery mechanism, with remote
methods overcoming the geographic barriers often associated with face-
to-face events. Evaluative research such as theirs, is often supported as
part of a funded programme. However, this network was established
through the authors’ standard institutional infrastructure with no
additional resources and seminars were free for everyone to attend.
Whilst there are clear notable benefits to this low-budget model and
voluntary community of practice that has been established, there are key
challenges relating to the sustainability and diversity of the network as
we transition out of the COVID-19 pandemic.

At present, the facilitators, known network participants and speakers
are predominantly white from developed countries. Whist current par-
ticipants highlight the openness, accessibility and inclusivity of the
network, the authors are very aware that the lack of social, cultural and
ethnically diverse populations within the network clearly evidences this
is not the case. Whilst the co-founders of #RemoteForensicCSI may be
seen as necessary custodians to lead, manage and sustain the network
[35], it is vital that participants take an active role in promoting and
expanding diversity [36] by reaching out, inviting and sharing their
experience of the network across their global professional networks.
Such active inclusive practices will make us aware not only of the wider
innovative practices developed and challenges faced by international
educators, it will identify new opportunities and highlight important
gaps existing within education and training provision.

In addition, it is important to consider the type and mechanism of
event delivery. To date, seminars we primarily delivered through the
broadcasting service Microsoft Teams Live Event, with attendees’ chat-
based questions asked by the hosts and answered in real-time by
speakers. However, using a meeting-focused service and alternative
modes of delivery within the schedule would provide greater variety,
inclusivity and more active opportunities for networking [37]. Sugges-
tions include more live discussion events, online conferences, an on-
demand resource hosting platform, in-person practical workshops, and
regional formalised CPD events (like those organised by Professional
Membership Societies) with support of sector stakeholders.

Co-creation, collaboration and communication have been integral to
this multidimensional iteration [38]; horizontal within the HE sector
and vertical across FE and professional operational environments.
Whilst questionnaire responses from FE educators and criminal justice
practitioners were limited, informal communications received by email
further support our claim that the network provides a bridge between
education and training. Thereby providing individuals with the oppor-
tunity for informal CPD, in an expertise interchange between partici-
pants, which is accessible, flexible, timely and cost efficient, compared
to traditional conference delivery. Additionally, the heutagogic princi-
ples of #RemoteForensicCSl; in enabling and taking ownership of par-
ticipants’ self-determined learning [33], could also provide practitioners
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with a useful repository for training and showcase novel contemporary
mechanisms and technology-assisted platforms on which to bring their
professional training into the 21st Century. Such approaches could be
applied to the design and delivery of competency and proficiency as-
sessments, for example, which are integral components of ISO accredi-
tation and the UK Forensic Science Regulator Codes of Conduct and
Practice.

The original ethos underpinning #RemoteForensicCSI was initially a
reactive response to the pandemic, in sharing best practice and creating
a support mechanism. In the authors’ view, the future and focus of the
network should continuously evolve, based on the needs of the sector.
Research has shown that online communities take time to develop and
grow [35] and these are more successful with specific resources and
investment allocated to further the initiative [39]. Such network evo-
lution may result in some loss of community involvement, but over time
it could significantly strengthen the value and impact of the network on
its participants, their organisations and the wider practice within the
justice system. However, as with other similar subject-specific initia-
tives, such as Research4Justice [40], significant stakeholder buy-in and
continuous dissemination is necessary for the network to be sustainable,
of value and reach its full potential impact in the sector. Due to the need
for significant resourcing and infrastructure, the Research4Justice re-
pository is still in development and is being considered by the Forensic
Capability Network (FCN) [41] as part of a more extensive proposal to
create a subject-specific data repository.

To further strengthen academia-industry relationships and bridge
the transnational gaps and communication deficits that exist between
forensic science, policing and the court [42], #RemoteForensicCSI could
be an essential interconnecting solution. Expanding and raising aware-
ness of this innovative platform could further empower educators and
practitioners to exchange their expertise in practice, pedagogy and
subject-specific research, fundamentally underpinning, enriching and
delivering cutting-edge teaching and training experiences to learners
globally across the sector, both now and into the future.

With this in mind, should we and how do we get #RemoteFor-
ensicCSI recognised as a formal CPD tool? There may be clear oppor-
tunities to achieve this in collaboration with professional bodies, such as
the Chartered Society of Forensic Sciences and the FCN to ensure that
the focus of the network remains on the justice system and has direct
linkage between forensic science and law enforcement provision.
However, wider dissemination and linkage could be exploited through
other professional bodies in chemistry, biology, policing and a range of
international organisations and bodies across the sector. The significant
impact that the COVID-19 pandemic has also had on workplace digiti-
sation and increasing the demand for digital skills [43,44] (Section 3.5)
could also present new cross-organisational opportunities to formalise
the network and provide novel participant-led, co-created and inter-
continental CPD within the sector.

3.5. Digital Skills through #RemoteForensicCSI

The development of digital skills was a key challenge during COVID-
19, staff were expected to fully migrate to remote delivery in a short
period of time [45]. Concerns have been raised over the pedagogy and
literacy to support this transition, and the fact that many educators had
never taught in this mode with little time available for meaningful
training [46]. Participants here used #RemoteForensicCSI as one form
of CPD for bridging this skill gap. In the educational sector it is evident
that staffs’ technical and digital skills have improved (25) since this
transition and changes implemented with respect to course structure
(27) and the range of pedagogical approaches (28) used. Others
acknowledge the psychological pressures caused by this disruption; the
impact of changing traditional pedagogic constructs, the ‘normal’ life
cycles of education and the labour market have all had effects on staff
mental wellbeing [47].

Half of the participants (16) directly applied one of the pedagogic
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approaches seen through #RemoteForensicCSI with their learners dur-
ing the pandemic. Interestingly, there were statistically significant,
moderate (r; = 0.5 to 0.7) or high (r; = 0.7 to 0.9) positive correlations
[21] between their mean ratings and their self-reported assessments of
competence in the following aspects:

e Developing materials for remote delivery (rs(15) = 0.773, p = 0.001,
a=0.01)

e Delivering live (synchronous) online material (r5(15) = 0.704, p =
0.003, = 0.01)

e Producing offline (asynchronous) materials (rs(15) = 0.698, p =
0.004, a = 0.01)

e Assessing learners’ knowledge (rs(14) = 0.666, p = 0.009, a = 0.01)

e Assessing learners’ understanding (r5(14) = 0.664, p = 0.010, a =
0.01)

e Delivery of remote ‘laboratory’ practicals (r5(14) = 0.570, p = 0.033,
a = 0.05).

There was however no significant Spearman’s p (two-tailed) corre-
lation between the number of approaches the individuals tested and the
average rating given for a particular approach tested (Fig. 5; rs(15) =
0.188, p = 0.503, @ = 0.05). Nor were there statistically significant
correlations observed between the mean user experience rating given by
an individual when using new approaches with their learners and their
perceived change in competence (Fig. 6) of their overall remote teaching
delivery (r5(15) = 0.438, p = 0.103, a = 0.05), delivery of remote CSI
(rs(14) =-0.192,p = 0.511, @ = 0.05) or courtroom (r5(10) = 0.571,p =
0.085, a = 0.05) content.

Particularly within HE, educators did their upmost to continue to
provide face-to-face contact to develop key practical skills within crime
scene and laboratory contexts if permitted by legislation, Government
and HEI guidelines [48]. Whilst a range of remote methods were
adopted (Section 3.6), discussions with seminar attendees suggested
that educators primarily viewed remote mechanisms as supplementary
opportunities to develop learners’ observation, data analysis and critical
evaluation skills [49]. Also, developing their dexterity in less hazardous
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environments and build learners’ confidence in the use and under-
standing of professional equipment prior to face-to-face delivery in
specialist environments during this time [50]. Additionally, introduc-
tion to these remote methods exposed both learners and those in in-
dustry to the potential power of embracing digital platforms, for
example video conferencing platforms like Microsoft Teams, in profes-
sional practice [51].

Whilst the digital skills and CPD of criminal justice practitioners
increased from a professional meeting perspective, anecdotally crime
scene and forensic science practitioners typically employed by law
enforcement agencies and forensic laboratories either rescheduled their
hands-on practical training or continued to perform training face-to-
face. Legal professionals on the other hand were required to develop
their digital competency to operate through virtual courts. Hearings
were conducted remotely using an internet-based video platform such as
Cloud Video Platform (CVP) [52] to keep the criminal justice system
running and reduce backlogs as much as possible in England and Wales
[53]. However, law enforcement agencies have been reported to miss an
opportunity in adopting new technologies, such as CVP to conduct vir-
tual remand hearings [53]. In the authors’ opinion such opportunities
have also been missed with respect to revisioning the training in crime
scene and forensic science practice (Section 3.6).

3.6. Applications of #RemoteForensicCSI

A range of pedagogical tools were used by participants as a direct
result of experiencing them as part of #RemoteForensicCSI. Fig. 7 shows
that the most frequent solutions applied by participants involved hands-
on, home-based crime scene and laboratory practicals, and resources
that learners and practitioners could access from home, including
Google Earth and online laboratory simulations. Participants com-
mented that the more relevant, user-centered or accessible the
approach, the more likely they were to adopt it for use. However, the
user experience typically attained higher ratings when the approaches
employed had higher technological intuition [54]. These findings
further support the informal CPD value of #RemoteForensicCSI to the
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Fig. 5. Scatterplot demonstrating no significant correlation between the number of new approaches that participants tested with their learners and the mean ratings

participants gave to the approaches used.
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Fig. 6. Boxplot indicating participants’ self-assessment of their change in competence between the start of 2020 and the point of questionnaire completion in a range
of pedagogic practices related to remote teaching/training (Q16). Rating scale ranged from —5 to + 5, with zero indicating no perceived change in competence, more
negative values indicating greater reduction in competence and more positive values indicating higher levels competence.

Approach Tested (Frequency)

Home-based laboratory practicals (11)
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Live streamed laboratory practicals (7)
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Fig. 7. User experience rating (mean + [left] standard deviation and [right] standard error) attributed by participants who applied remote teaching practice(s) with

their learners.

engaged community who were able to quickly implement the ideas
shared directly by seminar speakers.

A change in pedagogic practice was identified as a key network
output for multiple participants, through creating, incorporating and/or
considering implementation of new tools (9) and raising awareness of
the wide range of interactive software, activities and materials on offer
(8). At least eight different tools were specifically named in Q18 open
comments, for example digital microscopes (3), Google Earth (2) and
Crime Scene Assist (1). When specifically asked about future adoption
(Q22), Google Earth (5), digital microscopes (4) and 360-degree virtual
environments (4) were most frequently mentioned with Resimion (2)
and remote/simulated courts (2) also featuring. Most participants (28)
mentioned sharing the outputs of #RemoteForensicCSI with others
(Q11, Fig. 8). Due to the questionnaire’s focus on personal practice we
are unsure as to the full extent to which the network and the practices
have impacted the sector.

The use of new pedagogical tools and approaches in teaching
forensic science has grown exponentially during the transition to remote
teaching. The use of specific tools like those shared in #RemoteFor-
ensicCSI has seen rise of innovative practice in virtual and remote lab-
oratories [55-57], instrument analysis [58], home practicals [59,60]
and discipline specific teaching [61]. The facilitators’ cases studies
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Fig. 8. Number of participants who have mentioned #RemoteForensicCSI to
others and the mechanism of sharing this information (Q11).
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highlight the importance of applying the appropriate context to maxi-
mize the use of a new tool. Resimion for example, could be used to
support practitioner training to enable assessment of decision making as
a source of feedback in their training provision, likewise Crime Pad
would provide learners in FE or HE with direct experience of software
becoming increasingly used by crime scene investigators (CSI) in the UK
and internationally.

The rhizomatic learning culture of #RemoteForensicCSI further
supported respondents by providing useful ideas, giving them the con-
fidence to try something new, validating their own experience,
demonstrating technological advancements, and challenging the mind-
set of traditional pedagogic practice:

“Developed more engaging remote sessions.” [F3]

“I have developed some new resources using googlemaps for our crime
scenes (as demonstrated in one of the sessions), but also general tips on
ensuring students are engaging/understanding” [H17]

“Used many ideas discussed in teaching.” [H9]

“By researching recommended programmes and resources from people
attending the sessions, learning about innovative ways to adapt teaching
methods, thinking outside the box with forms of assessment and feed-
back.” [H20]

“Use of different resources to engage students with material. Taking a
leap of faith and trying something new.” [S2]

“Different viewpoints have broken me out of my mindset. Or where they
have coincided with my experience they have been reassuring.” [H15].

The impact of remote curriculum delivery on students are only
beginning to be evaluated [62], but research has reported impacts on
student experience [63,64], personal wellbeing [65], mental health
[66], motivation [29] and overall performance [67]. However, we need
to remember that even before the pandemic, educators experienced
challenges with getting students onto campus and engaging with all
learners during face-to-face curriculum delivery.

Post-pandemic, the appreciation and/or acceptance of remote de-
livery by learners in FE and HE may however be relatively short-lived,
when a conventional return to campus ‘normal’ style delivery is pro-
posed [68], and with consideration of student expectations [69]. In
professional practice, however, it is hoped that changes brought about
by the recent pandemic may be more long-standing and have a positive
impact on the ability to increase the accessibility to vocational training
and educational opportunities [70] in a hybrid learning framework
iteration [29].

It is also important to consider that practitioner confidence and
competence in applying new or remote pedagogic practices and tech-
nologies is likely to impact on their sustained use post-pandemic [71].
Those who have positively engaged, adapted and embraced new ways of
working are more likely to continue to, or want to, apply these methods
in the future [71]. Whilst organisations’ strategic priorities and
resourcing constraints (of institutions) and learners being able to access
the curriculum (digital divide) may also either facilitate or limit novel
pedagogic practices that emerged. Consequently, there may be even
more diverse learning experiences offered by educators within and be-
tween providers post-pandemic, which may enhance or limit the skill-
sets developed by learners and create greater disparity in expectation of
(graduate) employers [72], and ultimately a requirement for upskilling.

4. Conclusion

The COVID-19 pandemic brought about rapid, transformational
change on a global scale. Whilst in some geographic locations there may
have been little change to crime scene and forensic laboratory training
practices, there were significant changes to teaching, learning and
pedagogic practice within the FE and HE sectors across the globe [73].
Those educators who needed to deliver remote teaching and/or training
needed to significantly upskill and broaden their digital skills and
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competence, whilst often also needing to upgrade their IT (information
technology) infrastructure to deliver online.

This research has evidenced the value of the #RemoteForensicCSI
network for its active participants and critically evaluated this novel
initiative as a viable platform for informal CPD. The network was
instrumental in sharing innovative solutions and subject-specific peda-
gogic practices through a co-operative online learning environment and
generating a valuable community of practice to support both practi-
tioner and learner transitions across the criminal justice sector.

Whilst the network and its innovative community were brought
together as a result of the COVID-19 pandemic, this experience has
resulted in a cultural change in forensic science education. We have
started to realise the potential value and applicability of hybrid learning
frameworks within the criminal justice sector and have created a plat-
form for timely, relevant and evolutionary CPD opportunities post-
pandemic.

With respect to the future of #RemoteForensicCSI, we propose to
continue the network by:

e Disseminating the format of #RemoteForensicCSI with other subject
disciplines

e Investigate the potential for the network to offer formal CPD

e Growing and adapting the network to be an ongoing resource
repository

e Creating a sustainable network model for the future.
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